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Toronto,  January  1,  1919 


Canada's   Many   Undeveloped  Water   Powers  can   Best  be  Improved 

by  Installing 

Smith  Hydra  jlic  Turbines 

Designed  and  Built  in  Many  Sizes  and  Types  to  meet 
all  Conditions  up  to  700  feet  Head 


Submit 
Your 
Power  Problems 

to  our 
Engineering  Dept. 
who  are 
Specialists 


If  interested 

write 
Dept.  "N" 
for 
Bulletin 
of 

Designs 


Accompanying  illustration  shows  one  of  two  "  SMITH  "  Turbine  Units  now  being  installed 
in  the  Ontario  Power  Co.  Plant  of  the  Hydro  Electric  Power  Commission  of  Ontario, 
at  Niagara  Falls,  Ontario.  Each  Unit  is  capable  of  developing  a  maximum  of  19,000  Horse 
Power  at  187^^  Revolutions  per  minute  under  ISO  feet  head. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

H.  B.  VAN  EVERY— Canadian  Representative— 405  Power  BIdg.,  MONTREAL 


Alphabetical  Index  to  Advertisers,  Pa^e  8 


Classified  Directory  to  Advertisments,  Page  52 


THE    ELECTRICAL  NEWS 


January  ], 


YOU'VE  seen  it.  The  large  Reel  with 
^   the  Northern  Electric  Company's 
name  on  either  side.  You  can  see  it 
wherever  wire  work  of  any  kind  is 
being  done.  In  the  small  hamlets 
and  in  the  large  cities  throughout 
the  Dominion,  it  is  a  familiar  sight  by 
the  street-side. 


Quality,  Dependability  and  Service 
is  what  has  made  the  NORTHERN 
ELECTRIC  COMPANY  LIMITED 
the  largest  manufacturers  of  bare 
and  insulated  Yv^ire  and  Cable. 


Paper  Insulated  Lead  Covered 
Telegraph  Cable 


Paper  Inuilatcd  Lead  Covered 
Telephone  Cable 


Our  Nearest  House  will  be  glad  to 
furnish  specifications  and  prices  on 
any  type  of  bare  or.  insulated  wire 
and  cable  for  electrical  purposes — 
write  us  to-day. 

NorthQrti  Electric  Company 

LIMITED 


Paper  Insulated  Lead  (;overed 
Power  Cable 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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How  Long  Does  It  Take  You 

9 


MOORS 


When  you  have  to  change  the 
Potential  or  Current  Coils  on 
your  Service  Meters,  if  you 
are  using  the  Sangamo  Pro- 
duct note  these  advantages: — 


( 


(2 


(3 


(4 


(5 


The  moving  element  is 
not  dismantled. 

The  new  potential  coil 
built  on  the  core  is  re- 
placed as  a  unit. 

Current  Coils  can  be 
changed  in  a  few  seconds. 

The  Air  Gap  does  not 
change  as  all  parts  are 
dowelled. 

Simplicity  and  thorough- 
ness of  design  makes 
faulty  assembly  an  im- 
possibility. 

Write  our  nearest  house  for 
particulars  and  prices. 


North(^rft  Eke  trie  Company 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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ECONOMY 


SHERARDUCT 

The  Riffid  Strcl    Conduit  | 
with  both  surfaces  Slicrar- 
dized  and  Fnamcled. 
ECONOMY  Clack  Enameled  I 
Conduit.  T  here's  none  better  | 
U^rlte  for  BulUiin  SO 


FLEXTUBE 

Interwoven  —  Seamless  ~" 
Non-CoUapsiblc.  Insepar-  | 
able  and  Double  Compound- 
ed. Easy  to  fish  and  every 
foot  of  every  coil  can  be  used 
If'rite  for  Bulletin  151 


•T^ationar 

Outlet  Boxes  and  Covers  I 
A  box  for  every  purpose  and  j 
a  purpose  for  every  box. 
Furiii:licJ  in  Sherardized  or  j 
Black  Enameled  Finish.. 
Write  far  Bulletin  250 


"National" 

BRACKETS 
Complete  with  insulators. 
Sherardizcd  Bases.  Wires 
run  strairlit  throueh.  No 
I  Tie-Wires  neccssarv 

Stnd  for  Bulletin  603 


A  Comparison 

Sherardizing  Steel  &  Creosoting  Wood 

The  Purchasing  Agent  for  one  of 
the  largest  Hydro-Electric  Power 
Companies,  upon  having  the 
Sherardizing  Process  thoroughly 
explained  to  him,  remarked: 

' '  Then  Sherardizing^  as  a  method 
of  protecting  steely  is  like  creo- 
soting for  protecting  wood." 

He  has  since  insisted  upon  the 
delivery  of  SHERARDUCT  on  all 
conduit  orders. 

The  two  processes  are  markedly  similar, 
both  in  treatment  and  results  attained. 
SHERARDUCT  is  the  only  Sherardized 
Rigid  Steel  Conduit.  Both  interior  and 
exterior  surfaces  are  Sherardized  and 
further  protected  by  coatings  of  a  clear 
acid-  and  alkali-proof  enamel,  baked  on. 
Has  the  combined  advantages  of  zinc  and 
enamel  protection.  Double  value  for  one 
price.  We  can't  tell  you  all  about  it 
here;  write  for  complete  information. 

Hational  Metal  Molding  6 

111    Fulton  Buildin;: 
Pittsburgh,  Pa. 


Atlanta  Cliicaco 

Boston  I)alla3 

Buenos  Aires  Denver 

Buffalo  Detroit 


Havana 
Los  Angeles 
Manilla 
New  York 


Paris 

Philadelphia 
Portland 
Rio  de  Janeiro 


Salt  Lake  City 
San  Francisco 
Seattle 

St.  Louis  119 


"National" 

METAL  MOLD^^C3 

For  two.  three   and   fotjf  | 
wire  surface  wirini.  Low- 
est Installation  cost  of  any 
metal  wiring  system. 
If'rilt  for  Bullrtin  101 


FLEXSTEEL 

Distinctive  flat  surface. 
Easjr  to  fish,  cut  ind  strip. 
Ideal  for  wiring  either  old 
or  new  buildinjt.  A  com- 
plete line  of  improved  6ttinf  s 
If^ritt  for  Bulletin  201 


TMalionar 

Locknnta  and  Bashings 

Threads  sharp,  clean  and 
true.  "Nationd"  quality  pro- 
1  ducts.   Exclusive  sclf-clean- 
Ine-feature  in  the  bushines. 
Write  for  Bulletin  350 


"National" 

FIXTURE  STUDS 

Sherardized  Stamped  SteeL 
Hollow  Stems.  Stronger, 
and  yet  lighter,  than  any 
other  stud  on  the  marlcel. 
iVriu  for  Bulletin  400 


Canadian  Distributors— Canadian  General  Electric  Company,  Limited 
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We  urge  you  to  use  these  famous, 

"better  service Keystone  Car  Specialties 


CAR 


slG^fAi 


6C0  VOLTS  N0.I9<02-. 


Faraday  Car  Signal  Systems 

Operates  from  line  voltage — no  batteries.     Faraday  Push  But- 
tons.  Buzzers  and   Resistances  furnish  an  ideal,  failure- 
proof car  signal  system. 


CHICAGO 


Illuminated  Car  Signs 

With  these  signs  destination  names  can  easily  be  changed 
and  cars  rerouted.    Well  labeled  cars  make  more  money. 


Keystone  Rotary  Gongs 

A  louder  gong  and  more  continuous  to 
meet  requirements  resulting  from  mod- 
ern, heavy,  noisy  traffic  in  cities. 


Safety  Car  Lighting  Fixtures 

To  light  your  cars  scientific- 
ally, efficiently  and  safely.  To 
save  you  money. 


Keystone  Motorman's  Seat 

For  the  motorman  or  conductor.  A  real  collaps- 
ible, safe  and  durable  seat.  They  make  oper- 
ators more  contented. 


0] 


m 


"Golden  Glow"  Headlights 

To  light  up  a  path  to  safety  for 
your  cars.  Only  their  famous 
reflectors  can  project  the  dis- 
tinctive "Golden  Glow"  light. 


Keystone  Trolley  Catchers 

To  protect  your  overhead  con- 
struction from  "flying"  poles 
thus  preventing  delays  and 
tie-ups. 


Keystone  Air  Sanders  and  Valves 

To  automatically  sand  your  tracks  by  com- 
pressed air.  A  real  device  for  safety  and 
accident  prevention. 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17lh  and  Cambria  St*.         SO  Church  St.      Monadnock  Bide. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Diitributors 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Bldg.        703  Confederation        33  Melinda  St 
Life  Bldg. 
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PRODUCTS 


It 


"Hamilton"  Pig  Iron 
Open  Hearth  Steel  Billets 
Steel  and  Iron  Bars 

Forgings 
Railway  Fastenings 
Pole  Line  Hardware 
Bolts,  Nuts  and  Washers 
Wrought  Pipe 
Screws,  Wire 

and 

Wire  Products 
of  every  description 


COM 

OF  CANADA 


AM. 


January   1.  1919 


THE    ELECTRICAL  NEWS 


7 


BRASS 
LOCKING  JAWS 


Positive  Lock 

as  incorporated  in  the 

Disconnecting  Switch 


Note  the 
Closed  Bridge 

formed  by  the  brass  jaws  meet- 
ing above  the  Switch-Blade.  These 
jaws  cannot  be  forced  open  by 
electrical  expulsion  strains,  be- 
cause the  only  direction  in  which 
they  can  open  is  opposite  to  that 
of  the  resultant  eU'Ctrical  force. 
The  jaw  castings  are  rugged  and 
rigidly  fixed. 

A  pull  of  a  liook  in  the  pull-ring 
causes  the  cams  of  the  pull-ring  to 
rotate  against  the  lugs  of  the  jaw 
castings.  The  jaws  are  thus  rotat- 
ed against  the  springs,  the  bridge 
opens  and  the  blade  passes  out — 
all  with  a  single  easy  pull. 

When  the  switch  is  to  be  closed, 
the  bevelled  tops  of  the  jaws  let 
the   blade  -  slip   easily   into  place. 
Then  the  springs  close  the  bridge 
with  a  vigorous  snap  that  tells  you 
the  blade  is  home  to  stay. 
Bulletin     1250  describes 
*'  FRANKLIN  "  discon- 
necting     Switches  with 
"  FRANKLIN  "  Positive 
Locks.   Write  for  it,  stat- 
ing service  and  voltage. 

SELLING  AGENTS 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132  South  Eleventh  St. 
Philadelphia 
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Acme  Stamping  and  Tool  Works  ..     5:!     Electric  Service   Supplies  Company.  ,j 

Allen  Company,  L.  li   12  '"Electrical  Testing  Laboratories  ....  50 

Allen  Inspection  Company   50    'Ewart  &  Jacob   50 


Banlield,  W.  H  

';?l?eaubien,  De  Gaspe  

^Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb  

Branston  Company,  Charles  A.  ... 
"^Boston  Insulated  Wire  and  Cable  Co. 
"^Boving  Hydraulic  &  Engineering  Co. 

Bradstreets  

-'Brandeis,  Charles  

-'British  Aluminium  Company  

Bussman  Electric  Co  

^  Calebaugh   Self  Lubricating  CarI)on 

Company  

Canada  Wire  and  Cable  Company.. 

''Canadian  Bridge  Company   

'^Canadian  Crocker  Wheeler  Co  

Canadian  General  Electric  Co  

..^Canadian  Hart  Accumulator  Co.  . .  . 
•p  Canadian  Krantz  Electric  &  Mfg.  Co. 

^Canadian  Porcelain  Company  

-^Canadian  Westinghouse  Company  .. 

^  Century  Electric  Company   

r  Chamberlain  &  Hookham  Meter  Co., 

Limited  

>  Clemens  Electrical  Corporation   . .  . 

^Cleveland  Armature  Works   

•^Conduits  Company,  Limited  

''Consolidated  Lamp  &  Glass  Co.  . .  . 

''Cutter  Company  

Cutter  Companj',  Geo  


50 


/J'"erranti  Electric  Li;nipany 
l""lexible  Conduit  Company 


Daum,  A.  F  

^  Dennison,  H.  J.  S  

^  Devoe  Electric  Switch  Company 

Dominion  Iron  &  Wrecking  . .  . 

Dossert  &  Company  

Duncan  Electrical  Company  . .  . 

Duquesne  Electric  &  Mfg.  Co.  . . 


Economy  Fuse  and  Mfg.  Co  

Elec.  Maintenance  and  Repair  Co... 
Electric  Railway  Improvement  Co.. 


J6 
50 

aO 

57 
45 

46 
59 


15 
.  41! 

00 

^Gest,  G.  M.  Limited   15 

. .  5:i 


i;>    'G.  &  W.  Electric  Specialty  Co. 


44  ,  Great  West  Electric  Company 


50   •'Hamilton  Company,  Wm  

50   "Hatheway  &  Knott   11 

Hessco  Company  

Hughes  Electric  Heating  Co  


/'Illinois  Electric  Porcelain  Co. 


12 

12 

5:i 

14 

17 

11 

18 

47 

5S^ 

55 


4'J 
IG 


JefTerson  Glass  Company 
Jones  &  Glassco  

Kelsch,  k.  S  

Kent  Brothers  

Kerry  &  Chace,  Limited 


Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Conipany  

Lightfoot,  Stanley  

Lincoln  Electric  Company  of  Canada 

Lindsley  Brothers  Company  

Lowry,  E.  A  

Lyman  Tube  and  Supply  Company.. 

^'MacGovern  &  Co  

Marion  &  Marion  

7  Masco  Company  

^jMcGill  Manufacturing  Company  .... 
'Mica  Company  of  Canada,  Ltd  

•Mitchell,  Charles  H.  &  Percival  H. 
"Moloney  Electric  Co.  of  Canada  .... 

Monarch  Electric  Company  


0 
5'J 


50 
50 


50 


45 
50 

44 
55 
50 
18 
55 


National  Electric  Heating  Company 
National  Metal  Molding  Company  . .  4 

Nerlich  Company  .   . . 

Northern  Aluminum  Company  ....  57 
Northern  Electric  Conipany   2-3 


Ohio  Brass  Company  

Onward  Manufacturing  Company  . . 
Orpen  Conduit  Company   51 

•7 Packard  Electric  Company    lo 

^Pass  &  Seymour   20 

TPetrie,  H.  W   44 

Philadelphia  Electric  Company  Sup- 
ply Dept  

"'Phillips  Electric  Works,  Eugene  F..  41 
7  Pittsburgh  Reflector  &  Illuminating 
Company   55 

i\)wer  Plant  Equipment  Conipany  . . 

Pratt  &  Whitney   46 

Pringle,  R.  E.  T  

Rednional  Chemical  Products  Co.  ..  53 

Renfrew  Electric  Conipany   

Ridout  &  Maybee    50 

Robbins  &  Myers  Conipany   ly 

Robertson  Ltd.,  J.  M   5c 

Sanimett,  M.  A   50 

Sangamo  Electric  Manufacturing  C  o. 

Smith  Company,  S.  Morgan   1 

Spaulding  &  Sons  Company,  J   10 

Spielman  Agencies,  Regd  

Square  D  Conipany  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   57 

Steel  Company  of  Canada   7 

Superior  Electric  Conipany   

Tallnian  Brass  and  Metal  Co   51 

Thompson,  Clarence   50 

Thompson,  Fred  &  Co   60 

Thompson-Levering  Company    12 

Thordarson  Manufacturing  Conipany  41 

Toronto  and  Hamilton  Electric  Co..  51 
Tubular  Woven  Fabric  Company  . . 

Walger  Connector  Co   47 

Wagner  Electric  Manufacturing  Co.  12 
Ward  Leonard  Electric  Company  . . 
White  Electrical  Company,  T.  C.  ... 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measnrement  of  Resistance- 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

Tlie  Type  S  Bridge  is  a  thorough'y  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.2.^  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  At*. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA. 
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"GALVADUCT 

and  LORICATED 


GALVADUCT 


The  most  perfect  in- 
terior construction  con- 
duit on  the  market. 

Recognized  as  the 
standard  of  high  qual- 
ity. 

Always  Specify  Galva- 
duct  or  Loricated 


''LORICATED'' 

A  high-class  interior 
construction  conduit  of 
the  enamelled  type, 
proof  against  acid  or 
other  corrosive  agents. 

If  your  jobber  cannot 
supply  you — write  us. 


A  "Galvaduct"  Building 


CONDUITS  COMPANY 

LIMITED 

TORONTO 
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ELECTRIC  FURNACE 
TRANSFORMER 


This  type  of  transformer  built 
in  capacities  1000  to  6000 
kv.a.  for  electric  furnace  work. 


Write  for  full 
particulars 


THORDARSON  ELECTRIC  MFG.  CO. 


501  SO.  JEFFERSON  ST. 


CHICAGO 


JaniKiry   1,  r.U'J 


THE    ELECTRICAL  NEWS 


11 


MARCHAND  CONDUCTOR  CLAMPS 

"KILLARK" 

BELL  RINGING  TRANSFORMER 

(  m 

View  showing  Marchand  "  Dead 

Ending"  Clevis  Clamp  attached 

/ 

lO  sirain  insuiaior  anci  ciamping 

/ 

end  of   1,000,000  cm.  stranded 

WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 

copper  conductor. 

WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 

INSTALL  KILLARK  TRANSFORMERS 

w rite  ror  i^ataiog  wo,  o«3 

Catiilogiic            I*iinicirv              t  \'clc       Secondary  I,ist 
Xo.                 Voltage  Voltage 

(iiving  rull  Liescription. 

411(Hi                100  Itili                (10                S  1.50 
4112t;                1110-120                                   S  2.00 

ASK  YOUR  JOBBER 

STEEL  CITY  ELECTRIC  COMPANY 

KILLARK  ELECTRIC  MFG.  COMPANY 

PITrSBURGH.  PA. 

ST.  LOUIS.  Mo. 

Canadian  Sales  Agents 

HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise 

120  Liberty  Street,  NEW  YORK 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 

NoteThat  -The  Cheapest 

STORAGE  BATTERIES 

are  those  made  by  the  Canadian  Hart  Accumulator 
Company  at  St.  Johns,  Quebec. 

Save  at  least  35  per  cent,  customs  duties  on  Storage 
Batteries  for  every  purpose.  For  lighting  Farms, 
Towns,  Country  Houses,  or  for  Electric  Trucks, 

May  We  Quote    ?    Our  Prices  to  You 

CANADIAN  HART  ACCUMULATOR 

CO.,  LIMITED  ST.  JOHNS,  QUE. 
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DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


You  Know 

the  Noise! 

caused  by  commutators  sparking  and 
flashing — the  result  of  undue  friction  be- 
tween brushes.  This  trouble  can  be  cured 
by  fitting-  your  machines  with 

tsmm&t&mm 

They  run  smooth,  do  away  with  the  con- 
tinual cleaning,  replacing  and  resetting 
because  these  brushes  are  frictionless  and 
self-lubricating.  Try  "NO  SPARK" 
Brushes.  Other  engineers  are  enthusias- 
tic over  them.    Why  not  you? 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


Corrosion  of  Sodered  Joints 
a  frequent  cause  of  fires 

This  vital  fact  led  the  National 
Board  of  Fire  Underwriters  to  approve 
Allen  non-acid  sodering  fluxes— the  only 
ones  thus  favored. 

Bissett  &  Webb 

126  Lombard,  Winnipeg,  Man.,  Canada 


Canada  Wire  &  Cable  Co.,  L  imited 

Head  Office  and  Work*,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

14:i  Ik-aver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
GT4  Barrington  St.,  HALIFAX. 
W.  II.  Ilazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


^Sain^  Moiacs 

Single-phase  and  Polyphase 


Started  and  stopped  witli 
a  single-throw  switch. 
What    could    be  more 
simple? 

Simplicity  means  de- 
pendability, the  most  im- 
portant factor  in  motoi 
purchases  an.d  depend 
ability  means  freedom 
from  repairs  and  that  is 
economy. 


A»k  about  Wagner, Quality  BA  and  BW  motors — 
Bulletins  11013  and  11713 

of  Canada  Limited-Montreal 


Power  Bldg.,  Montreal. 


347  Adelaide  St.  W..  Toronto 
.383 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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EDISON  Says: 


"  The  only  thing  needed  to  insure 
"a  year  of  great  prosperity  is  a 
determination   on   the  part  of 
every  business  man,  big  and  little, 
"  to  go  ahead  with  absolute  con- 
fidence  in  the  future.'' 


OPTIMISM  IS  THE  WORD 


Every  City,  Town  and  Municipality  in  Canada 

will  require 


Meters  and  Transformers 


We  are  ready  NOW  to  make  prompt  deliveries  from 
Winnipeg       St.  Catharines       St.  John,  N  B. 


THE  PACKARD  ELECTRIC  CO.,  Ltd. 


ST.  CATHARINES,  ONT. 


N.  Y.  Times,  Nov.  23rd,  1918. 


Bank  of  Hamilton  BIdg. 
Toronto 


Power  Building 
Montreal 


Confederation  Life  BIdg. 
Winnipeg 
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TRANSFORMERS 


For  Electric 


Steel  Furnace  Work 


Big 

Business 
is  coming, 
Prepare ! 


1500  K.V.A.  47500/100  volts,  25  cycles,  3  phase,  water  cooled 
Transformer—"  Made  in  Canada" 

THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

Manufacturers  and  Electrical  Engineers 

Head  Offic*  and  Works  District  Of  fices 

ST.  CATHARINES,  ONT.  MONTREAL  TORONTO 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


rERRANTI 


Pole  Type 

Transformers 

Single  and  Three  Phase 

HIGH  EFFICIENCY- 
LOW  CORE  and  COPPER  LOSSES 

Write  us  for  Prices  and  Delivery  before 
ordering  elsewhere. 

House  Service  and  Power  Meters,  Am- 
meters, Voltmeters,  Current  and  Potential 
Transformers  supplied  from  stock. 

Ferranti  Electrical  Company 

of  Canada,  Limited 


90  Sherbourne  St. 

TORONTO 


704  Unity  Bids. 
MONTREAL 


592  Notre  Dame 
WINNIPEG 


7V1 


I? 

K 
K 
A 
N 
T 
I 
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Give  It 

the 
Emery 
Wheel 

Test 


Put  a  sheet,  rod  or  tube  or  SpauUling  Hard  Fil^re  in 
contact  with  a  revolving  emery-wheel.  Note  how 
slowly,  how  finely,  how  evenly  it  grinds  down.  Ob- 
serve its  compact,  closely  knit,  horn-like  composition 
that  improves  with  age  and  will  outlast  the  machine 
or  product  on  which  it  is  used. 

A  Universal  Material 

fls  electric  ruptuie  is  200-4(1(1  volts  per  1/1000  in.  of  thickness; 
tensile  streng/tli  l(l,('0(>-2'((,(  II((  lbs.  per  square  incli ;  sliearing 
strengtli  D.OOO-l.S.OOO  lbs.  per  square  incli.  It  can  be  macliined, 
sawed,  stamped,  bent,  threaded,  drilled  and  finished  in  many 
attrac  'vc  ways. 

Made  in  red,  black  and  grey  colors.  Send  for 
samples.  Our  Specialty  Department  is  equipped  to 
machine  special  parts  to  your  own  specification. 

J.  SPAULDING  &  SONS  CO..  Tonawanda.  N.  Y. 

SUBURB  OF  BUFFALO 


449  Broom  Street, 
New    York  City. 


IGG  Clinton  Street, 
Chicago,  111. 


Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "  B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,     Pittsburgh,  Pa. 


I-T-E  CIRCUIT  BREAKERS 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE  CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa. 


TYPE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 

ECCLES  &  SMITH  COMPANY 


Los  Angeles 


San  Francisco 


Portland,  Ore, 


lanuarv  1,  1911) 
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MAZDA 

TUNGSTEN  LAMPS 

STANDARD  OF  THE  WORLD 

In  WAR  TIMES,  SEPTEMBER  2,  1918,  Mazda  Prices  were  Reduced  15% 
In  times  of  PEACE  AND  PREPAREDNESS,  we  make 
to-day  a  further  Reduction  of  15% 


Insist  on  getting 
the  Tungsten  Lamp 
marked  MAZDA 
Made  in  Canada 


MAZDA 
the  highest  grade 
Tungsten  Lamp 
manufactured 


Buy  from  your  dealer,  or  from  our  Branch  Agents 


CANADIAN  GENERAL  ELECTRIC  CO. 

TORONTO 


LIMITED 


MONTREAL,  HALIFAX,  QUEBEC,  OTTAWA,  LONDON,  COBALT,  WINNIPEG 

CALGARY,  EDMONTON.  VANCOUVER 


November  26th.  1918. 
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The  Fuses  Are  Easily  Renewed 

but  only  by  authorized  persons  on 

Krantz 


Safety  Panel  Boards 

Made  with  a  Double  Door 

The  element  of  danger  always  prevalent  with  ex- 
posed parts  is  entirely  removed,  as  the  inner  door  gives 
access  to  the  switches  only,  and  there  is  no  possibility 
of  contact  with  live  parts  when  turning  the  lights  on 
or  ofif. 

The  outer  door  covering  the  press  has  a  lock,  so 
that  only  responsible  persons  can  open  it. 

KRy\NTZ  Safety  Panel  Boards  can  be  supplied  to 
you  immediately  from  stock.  Catalog  1-B  should  be 
in  your  possession.    Send  for  it. 

The  Canadian  Krantz  Electric 
&  Manufacturing  Co. 

95  King  Street,  East,  Toronto 

401  New  Birks  BIdg.,  Montreal,  Que. 
402  Vancouver  Block,  Vancouver,  B.C. 

703  Confederation  Life  BIdg.,  Winnipeg,  Man. 


Guard  against  Zero 

with  a 

Moloney  Pipe  Thawing 
Transformer 


Any  morning  now  you  may  find  the  mercury 
down  below  zero.  Don't  let  the  severe  weather 
catch  you  unprepared,  freezing  up  your  pipes 
and  causing  you  heavy  expense. 


We  have  a  large  stock 
of  Service  Transfor- 
mers on  hand  ready 
to  supply  you  at  a 
momenVs  notice. 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 


Factory 
Windsor,  Ont, 


Head  Sales  Office 

Bank  of  Hamilton  Bldg.^  Toronto 


Branch  Offices 

Montreal,  Halifax,  Winnipeg,  Vancouver 
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The 

Electrician's  Pride 


The  electrician  who  takes  pride 
in  the  quality  of  his  work  is  doubly 
proud  when  the  motor  he  has  in- 
stalled is  a  Robbins  and  Myers.  He 
sees  in  it  the  quality  which  will 
match  his  work  and  insure  satisfac- 
tory service  from  the  installation. 

The  Dealer  who  sells  R.  &  M. 
Motors  can  depend  upon  better  co- 
operation from  the  workmen  who 
install  them,  whether  they  are  his 
own   employees  or  those  of  the 


motor  user.  Quality  in  the  motors 
inspires  quality  in  the  wiring  and 
installation  work. 

The  combination  is  a  guarantee 
of  satisfactory  service  for  the  motor 
user  and  repeat  orders  for  the 
dealer. 

R.  &  M.  Motors  are  made  for 
direct  and  alternating  current,  in 
sizes  fron  1/40  to  30  horse-power 
inclusive. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co.  Costello  4  Crowe  Dawson  &  Co.,  Ltd.  La  Cie  Codere  &  Fils,  Inc 

Montreal  Ottawa  Montreal  Sherbrooke 

Eastern  Electric  Co.       John  Starr.  Son  &  Co..  Ltd.  Great  West  Electric  Co. 

St.  John  Halifax  Winnipeg 


Mechanics  Supply  Co.,  Ltd. 
Quebec 
Rogers  EUectric  Co.,  Ltd. 
Toronto 


tVobbins  &  M^er$  Motors 
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For  Reconstruction 
P  &  S  Canopy  Rosettes 

Points  of  Advantage: 
Ruggedy  Vitreous  Porcelain  Base — 

Made  to  fit  both  the  3^4  in.  and  4  in. 
outlet  box — fits  Hke  a  cover. 

Makes  the  Job  Uniform — 


P&S  No.  1211— with  3/t  inch  female 
nipple 


Where  3}i  in.  and  4  in.  outlet  boxes  are 
-  used  on  the  same  job. 


Easy  to  Wire 


Free  wiring-room,  and  heavy  brass  fit- 
tineas. 


Loop  Wiring 


Line  wires  loop  over  the  terminals 
without  break  or  splice. 


Cupped  Porcelain  Bushing  in 
P&S  1214  and  1211— 


With  7/16  inch  hole  and  recessed  to 
take  hexagon  nut  on  P&S  No.  1171 
Fixture  Loop. 


For  Chain  Pendants  and 
Drop  Cord — 


Use  P&S  No.  1171  Fixture  Loop  and  a 
short  chain — or  drop  cord. 


Phantom  View  of  P&S  No.  1214 


Advertising  Literature  in  Colors 


Your  imprint  will  be  executed  on  a 

liberal  quantity — it's  gratis. 

Write  for  the  New  Folder — just  out. 


Order  a  package  from  your  jobber  today 


PASS  &  SEYMOUR,  Inc. 

Solvay  Station,  Syracuse,  N.  Y. 
Export  Department :  6  Church  Street,  New  York,  U.S.A. 
NEW  YORK        BOSTON        PHILADELPHIA  CHICAGO 


P&S  No.  1213 — Compact 
Device  supplanting  the  Canopy  and  ex- 
tra Switch. 

6  A.— 260  V. 
10  A.— 126  V. 
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International  Fair  at  Lyons  an  Opportunity 
for  Continental  Trade  Openings 

On  March  1st,  1919,  the  fourth  International  Fair  to  be 
held  at  Lyons,  France,  will  be  opened  and  will  remain  ^.pen 
for  two  weeks.  This  fair  was  organized  during  the  war 
primarily  to  give  impetus  to  French  commerce.  Its  de- 
velopment during  the  four  years  it  has  been  in  existence  has 
been  phenomenal  and  it  will  probably  replace  the  world- 
famed  annual  fair,  which,  before  the  war,  was  held  at 
Leipsig,  Germany.  Mr.  W.  M.  Clarke,  Canadian  Trade  Com- 
missioner at  Milan.  Italy,  states  that  the  fair  is  not  a  place 
where  merchants  assemble  their  products  and  sell  them  to 
visitors,  but  it  is  a  sample  show  where  producers  and  buyers 
meet  and  from  samples  shown  iniportant  purchases  are  made, 
delivery  of  which  is  made  direct  from  the  seller  on  conditions 
that  vary  as  regards  time  and  place. 

At  the_J916  fair,  there  were  1,343  exhibitors  and  business 
amounting  fo  $10,400,000  was  transacted.  In  1917,  there  were 
2..593  exhibitors  and  biisincss  valued  at  $83,000,000  resulted. 
In  1918.  there  were  3,176  exhibitors  who  did  business  amount- 
ing to  $1.50,000,000. 

It  is  worthy  of  note  that  of  the  543  exhibitors  from  the 
United  States  in  1918.  405  displayed  catalogues  and  price  lists 
only,  orders  being'  placed  under  the  direction  of  the  Ameri- 
can Consul-General  at  Lyons.  Nevertheless,  it  is  reported 
that  the  business  transacted  by  United  States  firms  formed 
a  very  important  part  of  the  total  sales. 

The  Canadian  Minister  of  Trade  and  Commerce  has  ap- 


plied for  thirty  booths  at  the  next  fair.  A  few  of  these  will 
be  used  for  Government  exhibits,  but  most  of  the  booths 
have  been  placed  at  the  disposal  of  the  Canadian  Manufac- 
turers' Association  for  allotment,  and  application  for  space 
should  be  made  to  that  Association.  The  Department  will 
pay  for  the  booths  and  also  the  freight  on  exhibits  from  the 
port  of  embarkation  to  Lyons. 

This  is  an  excellent  opportunity  for  Canada  to  display 
what  she  can  furnish  to  help  re-build  war-wasted  France 
and  at  the  same  time  improve  our  national  financial  standing. 
Canadian  manufacturers  should  co-operate  with  the  Depart- 
ment of  Trade  and  Commerce  to  "get  the  business." 


Hamilton  Radial  Wants  Higher  Rates 

The  Hamilton  Radial  Railway  Company,  a  subsidiary  of 
the  Dominion  Power  and  Transmission  Company,  operating 
between  Hamilton  and  Qakville,  discontinued  service  on 
December  13  beyond  Burlington  Beach,  two  and  a  half  miles 
away  from  the  town  of  Burlington.  The  company  issued  a 
statement  some  time  ago  that,  to  enable  them  to  continue 
operating  without  loss,  it  would  be  necessary  to  secure  an 
increase  of  approximately  50  per  cent,  in  revenue.  The 
Dominion  Railway  Board,  after  hearing  the  case  of  the  town 
of  Burlington,  ordered  the  Hamilton  Radial  Company  to 
provide  an  adequate  service  under  the  terms  of  the  agree- 
ment, by  which  they  secured  right-of-way  through  the  town. 
This  order,  however,  the  company  finds  itself  unable  to 
carry  out.  The  whole  matter  seems  to  hinge  on  the  failure 
of  the  municipalities  to  understand  why  the  Radial  Company 
should  seek  to  break  agreements  made,  apparently,  in  good 
faith.  They  have  not  taken  into  consideration  that  rates 
computed  in  normal  times  are  totally  inadequate  owing  to 
the  present  high  operating  cost.  Sir  Henry  Drayton  advised 
a  course  of  action  whereby  the  municipalities  agree  to  an 
adoption  of  the  company's  proposed  scale  of  rates,  but  for 
some  limited  period—say  two  years,  at  the  end  of  which  time 
the  original  by-laws  and  agreements  would-  become  fully 
effective  again.  The  intervening  time  would  allow  for  a 
complete  investigation  into  the  company's  operating  expen- 
ses and  there  would  then  be  no  uncertainty  as  to  the  proper 
course  of  action.  At  the  time  of  going  to  press  the  matter  is 
still  undecided  and  the  company's  lines  idle,  the  towns  af- 
fected being  Burlington,  Pine  Grove,  Bronte  and  Qakville. 
The  Toronto  "World"  is  particularly  incensed 
that  the  Hamilton  Radial  Railway  Company  seek 
to  increase  their  fares  by  about  50  per  cent.  The 
"World"  forgets  to  mention  however,  that  the 
same  conditions  made  necessary  an  increase  in  the 
price  of  the  "World"  of  just  100  per  cent. 


Montreal  Electrical  Luncheon 

Mr.  A.  R,  McMaster.  K.C.,  M.P.,  spoke  on  the  League  of 
Nations,  at  the  Montreal  Electrical  Luncheon,  on  December 
11.  He  is  a  strong  believer  in  the  league,  and  dealt  with  its 
objects,  the  difficulties  in  the  way  of  its  formation,  and  the 
grounds  for  hopes  of  success  if  formed.  In  a  singularly  clear, 
well  reasoned  address,  Mr.  McMaster  traced  the  recent  steps 
-taken  in  the  States  to  promote  the  formation  of  the  league — 
a  league  to  enforce  peace,  so  that  a  nation  should  not  issue 
an  ultimatum  or  mobilize  troops  before  placing  the  questions 
at  issue  before  an  international  tribunal.  The  greatest  diffi- 
culty was  as  to  whether  Germany,  notwithstanding  her  very 
black  record,  should  be  included. 

After  quoting  many  British  statesmen  in  favor  of  her 
inclusion,  Mr.  McMaster  arguued  that  Germany  would  be  a 
greater   danger  if  excluded  than  if  she  were  included,  for  the 
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reason  that  outside  Germany  would  be  able  to  take  advantage 
of  any  dissension  between  the  other  nations,  and  differences 
of  opinion  would  inevitably  arise.  But  if  Germany  was  to  be 
included,  it  must  be  a  repentant,  democratic  Germany,  willing 
to  show  the  way  down  the  hill  in  the  matter  of  armaments. 
In  his  opinion,  the  trial  of  the  Kaiser  before  an  international 
court  would  clarify  the  situation.  Another  difficulty  was  the 
national  pride  of  the  nations.  The  idea  that  a  nation  would 
be  willing  to  cut  down  its  armaments  and  also  abandon  the 
right  to  make  war  until  the  questions  at  issue  had  been  placed 
before  an  international  court  was  against  national  pride.  In 
his  view,  the  great  hope  for  success  of  the  league  was  founded 
on  the  terrible  destruction  wrought  by  the  war  and  the  chaotic 
conditions  which  now  existed  among  the  Central  Powers. 


The  Electric  Club  of  Toronto 

Before  the  Electric  Club  of  Toronto  on  December  20, 
Dr.  C.  D.  Howe,  Associate  Professor  of  Forestry  in  the 
University  of  Toronto,  gave  a  most  interesting  address  on 
the  subject  "The  Forests  of  Canada."  The  speaker  endeav- 
ored to  remove  the  false  impression  which  he  believed  was 
held  by  the  majority  of  Canadians,  that  our  timber  resources 
are  practically  inexhaustible,  pointing  out  that  the  total  area 
of  timber  land  was  only  in  the  neighborhood  of  400,000 
square  miles,  of  which  probably  one-half  had  been  destroyed 
at  one  time  or. another  by  fires.  It  was  pointed  out  that  one 
fire  does  not  necessarily  entirely  destroy  a  forest,  but  that 
subsequent  fires  gradually  destroy  the  possibility  of  these 
forests,  re-seeding  themselves  and  that  inasmuch  as  we  had 
taken  very  little  trouble  to  prevent  the  recurrence  of  fires, 
most  of  this  area  that  had  been  burned  over  had  failed  to 
recover  and  so  was  a  total  loss. 

The  professor  pointed  out  that  much  of  the  cost  of  de- 
structive forest  fires  could  be  placed  at  the  door  of  those 
who  were  responsible  for  the  appointment  of  the  men  in 
charge  of  the  fire  fighting  organizations.  These  men  for  the 
most  part  were  inefficient  and  only  held  their  positions  as  a 
result  of  government  influence. 

The  condition  with  regard  to  the  number  of  years  re- 
quired to  re-forest  with  the  various  types  of  trees,  the  sus- 
ceptibility of  many  trees  to  disease,  and  other  conditions 
which  up  to  the  present  time  have  not  been  studied  to  any 
extent,  were  outlined  by  Dr.  Howe.  He  concluded  with  the 
hope  that  in  the  near  future  he  would  be  able  to  address 
the  Electric  Club  again  and  explain  that  steps  had  been  taken 
to  remedy  many  of  the  evils  at  present  existing  and  which 
were  destroying  one  of  the  most  important  of  Canada's  her- 
itages. 

The  first  meeting  of  the  New  Year  will  be  held  on 
January  10. 


Lignite  to  be  Ready  in  1920 

The  Lignite  Utilization  Board,  composed  of  Mr.  R.  A. 
Ross,  consulting  engineer,  Montreal;  Hon.  J.  A.  Sheppard, 
Moosejaw;  and  Mr.  J.  M.  Leamy,  provincial  electrical  en- 
gineer for  Manitoba,  has  reported  to  the  Council  for  Scien- 
tific and  Industrial  Research  that  there  is  a  vast  quantity  of 
preliminary  work  to  be  disposed  of  before  there  can  be  any 
actual  commercial  output  of  briquetted  lignite  from  the  pro- 
jected demonstration  plant  in  Saskatchewan.  Before  pro- 
ceeding with  the  purchase  of  machinery  and  the  construction 
of  the  plant  the  Board  estimates  that  six  to  eight  months 
will  be  devoted  to  an  exhaustive  study  of  carbonizing  and 
briquetting  methods;  six  months  will  then  be  required  for 
arranging  plant  lay-out  and  purchasing  machinery,  and  six 
more  months  for  commercial  adjustment  and  initial  oper- 
ating stages.  By  the  spring  of  1930,  therefore,  it  is  antici- 
pated the  plant  will  be  in  full  operation. 


Wonderful  British  Naval  Construction  —  One 
Destroyer  a  Week  Since  August  1914 

The  public  knew  from  the  various  speeches  delivered  by 
Sir  Eric  Geddes  and  his  predecessors'at  the  Admiralty  that 
very  considerable  additions  have  been  made  to  the  floating 
strength  of  the  British  Navy  since  the  outbreak  of  war,  but 
for  obvious  reasons  little  or  nothing  of  a  definite  nature 
could  be  published  in  regard  to  this  subject.  Even  now, 
when  the  ban  on  such  publicity  has  been  entirely  removed, 
an  appreciable  period  must  elapse  before  it  will  be  possible 
to  describe  in  detail  the  process  by  which  the  British  Navy 
has,  in  the  past  four  years,  attained  a  degree  of  strength 
such  as  it  never  previously  enjoyed.  Notwithstanding  war 
losses,  which  have  been  far  from  light,  the  Navy  to-day  is 
considerably  stronger,  both  relatively  and  absolutely,  than  it 
was  in  1914.  The  heaviest  losses  have  been  suffered  by  types 
which  were  already  regarded  as  obsolete,  e.g.,  pre-Dread- 
nought  battleships  and  armoured  cruisers,  and  which,  in  con- 
sequence, did  not  call  for  replacement.  Among  the  first-line 
capital  ships  our  losses  have  been  surprisingly  light,  con- 
sidering the  number  of  these  vessels  and  the  hazards  they 
were  compelled  to  run.  Of  the  all-big-gun  battleships,  only 
two  have  been  officially  posted  as  sunk — the  Audacious,  de- 
stroyed by  an  internal  explosion  in  July,  1917.  In  addition, 
three  battle-cruisers,  the  Queen  Mary,  Indefatigable,  and  In- 
vincible, have  disappeared  from  the  list,  all  three  being  sunk 
at  the  Battle  of  Jutland.  New  construction,  however,  has 
proceeded  on  such  a  large  scale  that,  besides  replacing  these 
five  vessels,  we  have  an  addition  of  five  capital  ships  to  the 
Grand  Fleet. 

Almost  immediately  after  the  outbreak  of  hostilities  it 
was  realized  by  those  in  authority  that  the  naval  campaign 
would  be  of  such  a  character  as  to  necessitate  the  employ- 
ment of  special  types  of  fighting  craft  in  which  the  Navy 
was  conspicuously  weak.  In  the  past  our  naval  construction 
policy  had  been  based  on  the  supposition  that  the  command 
of  the  sea  depended,  in  the  first  instance,  on  the  numerical 
and  individual  superiority  of  our  capital  ships.  The  principle 
was  perfectly  sound,  and  has,  indeed,  been  abundantly  vin- 
dicated in  the  course  of  the  war,  but  in  the  opinion  of  some 
judges  it  was  pushed  rather  to  an  extreme  length  in  pre-war 
days.  At  all  events,  it  is  quite  certain  that  our  early  opera- 
tions were  handicapped  by  the  shortage  of  light  cruisers,  de- 
stroyers, and  certain  special  types  which  had  not  been  mul- 
tiplied on  a  scale  commensurate  with  the  expansion  of  the 
battle  fleet  proper.  Even  before  the  submarine  menace  made 
its  appearance,  the  demand  for  destroyers  was  greatly  in 
excess  of  the  material  available;  and  when  in  due  course  the 
submarine  danger  became  acute,  steps  were  at  once  taken 
to  accelerate  the  output  of  destroyers  by  every  possible 
means.  The  time  has  not  yet  come  to  subject  our  naval 
policy  since  1914  to  a  searching  investigation,  but  it  is  per- 
missible to  observe  that  the  Admiralty's  decision  to  lay  down 
a  number  of  heavy  battle-cruisers,  monitors,  sloops,  etc.,  at 
a  period  when  destroyers  were  the  crying  need,  has  been 
severely  censured  by  critics  of  unquestionable  authority. 
These  larger  vessels  monopolized  a  great  deal  of  labor,  plant, 
and  material,  with  the  result  that  for  some  time  the  produc- 
tion of  destroyers  was  seriously  retarded.  At  a  later  date  this 
policy  was  modified,  and,  on  the  whole,  the  output  of  naval 
material  during  the  war  has  been  eminently  satisfactory.  The 
private  shipyards  throughout  the  United  Kingdom  have  in 
every  case  proved  worthy  of  their  great  traditions.  Although 
rapidity  of  construction  was  the  prime  need,  the  high  stand- 
ard of  workmanship  characteristic  of  these  establishments 
was  well  maintained,  and  it  is  safe  to  say  that  the  workman- 
ship of  the  vessels  launched  during  the  war  has  left  nothing 
to  l)c  desired. 

The  naval  material  completed  since  July,  1914,  may  be 
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summarized  as  follows,  the  figures,  though  approximately 
correct,  being  quite  unofficial:  Eight  battleships,  five  battle- 
cruisers,  twenty  light  cruisers,  148  mine-sweeping  sloops, 
sixteen  large  monitors,  nineteen  small  and  twenty-three  river 
monitors,  190  destroyers  and  over  100  submarines.  To  the 
foregoing  must  be  added  many  auxiliary  craft,  including 
whalers,  "P"  boats,  large  oil  tankers,  and  .500  motor  launches, 
the  latter  mainly  of  .American  construction.  From  the  tech- 
nical point  of  view,  perhaps  the  most  interesting,  because 
the  most  novel,  naval  types  built  during  the  war  are  the  so- 
called  "hush  hush"  cruisers,  a  bold  attempt  to  combine  ex- 
traordinary speed  with  great  gun  power.  We  shall  await 
with  interest  the  revelations  of  how  these  mighty  cruisers 
have  acquitted  themselves  in  service,  and  whether  they  have 
proved  sufficiently  useful  to  justify  their  high  cost,  not  only 
in  money,  but  in  labor  and  material,  at  a  time  when  both 
factors  were  almost  priceless.  As  we  pointed  out  last  year, 
when  M.  Tardieu,  a  French  naval  critic,  was  allowed  to  pub- 
lish a  general  description  of  their  features,  these  ships  com- 
plete a  cycle  of  naval  architecture  which  began  forty  years 
ago  with  the  launch  of  the  Italia  and  the  Lepanto.  when 
Italian  constructors  set  the  pace  in  the  building  of  relative- 
ly huge  vessels,  with  high  speed,  powerful  armament,  and 
moderate  protection.  As  an  indication  of  British  shipbuild- 
ing and  marine  engineering  capacity,  the  statistics  relating 
to  destroyers  are  very  suggestive.  Roughly  speaking,  we 
have  completed  one  destroyer  a  week  since  .August,  1914. 
in  addition,  be  it  noted,  to  a  large  programme  of  other  con- 
struction, including  nearly  l.")0  sloops,  numerous  cruisers, 
monitors,  submarines  and  au.xiliaries.  to  say  nothing  of  the 
mercantile  production,  which,  despite  the  critics,  has  been 
very  far  from  negligible.  The  magnitude  of  this  shipbuild- 
ing achievement  is  enhanced  by  the  fact  that  a  modern  de- 
stroyer is  rarely  less  than  a  thousand  tons  in  displacement, 
and  has  a  speed  of  more — in  some  cases  of  far  more — than 
thirty  knots.  The  British  shipyards  and  marine  engineering 
ships  have  every  -reason  to  be  proud  of  their  war  record. 
Hitherto,  the  public  has  necessarily  been  debarred  by  the 
censorship  from  learning  what  these  allied  industries  have 
done  to  maintain  that  naval  supremacy  to  which,  in  the 
main,  we  owe  the  triumph  of  our  cause.  Now  that  the  re- 
striction on  publicity  is  at  end,  it  is  fitting  that,  their  incom-' 
parable  servfces  should  be  made  known  and  worthily  ack- 
nowledged.— The  Engineer. 


Economies  Produced  hy  Skip-Stop  Service 

A  report  has  been  prepared  by  the  United  States 
Fuel  Administration,  setting  forth  facts  as  to  the  real  eco- 
nomies produced  by  operating  cars  on  the  skip-stop  sys- 
tem. 

Skip-stop  service  involves  a  reduction  in  the  number 
of  stops  made,  and  theoretically  there  should  be  saved  the 
amount  of  time  previously  lost  in  the  stops  thus  eliminated. 
If.  however  the  schedules  are  not  revised  to  compensate  for 
the  eliminated  stops  there  will  be  a  natural  tendency  for  the 
motorman  to  accelerate  and  brake  his  car  more  slowly  than 
before,  and  both  motorman  and  conductor  will  tend  to  per- 
mit the  stops  to  be  extended  in  length.  In  order  to  get  the 
full  advantages  of  the  skip-stop  plan,  therefore,  car  oper- 
ators should  use  the  maximum  rates  of  acceleration  and 
braking  with  the  minimum  duration  of  stop  which  are  pos- 
sible with  due  regard  for  the  comfort  and  safety  of  the 
passengers.  Time  saved  in  reducing  the  accelerating,  braking 
and  stop  periods  can  be  utilized  in  increasing  the  schedule 
speed,  or  it  can  be  added  to  the  coasting  interval,  or  it  can 
be  divided,  part  being  used  for  each.  To  demonstrate  the 
relation  between  schedule  speed,  energy  consumption  and 
stops  per  mile  the  accompanying  curves  have  been  prepared 
covering  two  rates  of  acceleration  and  braking.  These  curves 


are  based  upon  data  for  a  20-ton  car  geared  for  a  maximum 
running  speed  of  2.5  m.p.h.  Acceleration  and  braking  rates 
are  assumed  first  as  iH  and  then  at  2  m.p.h. p. s.,  and  the  car 
is  assumed  to  be- operated  at  maximum  schedule  speed  with 
five-second  stops.  The  friction  with  power  on  is  taken  at 
30  lb.  per  ton  and  for  coasting  at  25  lb. 

When  the  car  is  accelerated  and  retarded  at  the  lower 
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CURVES  SHOWING  RELATION  OF  SPEED,  ENERGY  CON- 
SUMPTION AND  STOPS  PER  MILE  AT  TWO  RATES 
OF  ACCELERATION  AND  BRAKING 

rate  the  energy  consumption  is  greater  than  when  the 
higher  rate  is  used.  From  the  curves  the  following  table 
has  been  prepared  to  show  the  relation  of  values  in  the  two 
cases: 


Stops 
per 
mile 

Watt-hours  per 

ton  mile 
1;=  M.p.h. p.s. 

92 

Watt-hours  per 
ton  mile 
2  M.p.h. p.s. 

78 

Ratio 
in 

per  cent. 
84.5 

5 

114 

95 

83. 

7 

134 

108 

80.6 

9 

150 

118 

78.7 

The  reason  for  the  smaller  energy  consumption  with 
the  higher  rate  of  acceleration  and  braking  is  that  the  motor- 
man  operates  for  less  time  on  the  resistance  points  of  the 
controller.  There  is  also  less  energy  dissipated  in  the  brake- 
shoes  as  well  as  in.  the  resistors. 

It  is  suggested  that  all  railways  might  advantageously 
post  in  conspicuous  places,  where  they  will  be  seen  by  train 
crews  and  company  officials,  statements  of  the  total  amounts 
of  energy  used  during  the  preceding  week,  with  the  car 
mileages  and  energy  consumptions  per  car-mile,  and  with 
comparisons  of  past  records  to  permit  the  checking  up  .of 
the  effect  of  the  instructions  issued  to  train  crews  and  oth- 
ers. Some  railway  systems  have  their  power  lines  sufficient- 
ly subdivided  as  to  make  records  available  for  individual 
lines  and  thus  to  permit  records  to  be  compared.  Comparison 
between  divisions  will  usually  result  in  personal  and  division- 
al rivalry. 

The  practice  of  checking  operators  as  to  rate  of  acceler- 
ation and  braking  used,  and  as  to  their  success  in  reducing 
duration  of  stops  to  the  minimum,  cannot  be  too  strongly 
advocated.  The  most  systematic  way  of  doing  this  is  with 
the  aid  of  some  form  of  checking  instrument.  Verbal  in- 
structions, printed  rules  and  other'  educational  work  re- 
quire a  relatively  large  amount  of  effort  and  do  not  accoin- 
p'ish  the  results  which  can  be  obtained  with  the  aid  of  some 
such  device.  It  is  reported  that  98  per  cent,  of  the  cars  in 
Great  Britain  have  for  the  past  fifteen  years  been  using 
some  form  of  checking,  device.  In  America  we  probably  use 
instruments  of  this  character  on  fewer  than  70  per  cent,  of 
our  cars.  Records  show  that  by  using  these  devices,  with 
proper  follow-up  systems,  it  is  possible  to  save,  at  least  1-5 
per  cent,  of  the  power  consumption.  Theoretical  savings 
are  from  20  to  25  per  cent.,  but  in  actual  practice  somewhat 
less  is  expected, 
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The  Relation  Between  Light  Curtailment 

and  Accidents 

~"  ■  By  Mr.  R.  E.  Simpson*   


From  the  published  statistics  of  a  numljer  of  states,  to- 
gether with  conservative  estimates  for  the  remainder,  we  find 
tliat  approximately  25,000  persons  are  killed  or  permanently 
disabled,  500,000  seriously  injured,  and  1,000,000  slightly  in- 
jured, each  year.  Translating  these  figures  by  means  of  the 
accident  severity  rates  we  have  a  total  of  180,000,000  days 
of  lost  time.  This  is  equivalent  to  the  loss  of  the  services  of 
600,000  men  for  a  full  year  of  300  working  days.  The  economic 
loss  is  distributed  over  the  entire  country  during  a  period  oi 
one  year,  and  for  that  reason  its  efifects  are  not  so  keenly 
felt,  or  its  importance  recognized.  If,  however,  this  loss 
were  concentrated  on  any  one  of  our  basic  war  industries,  as 
lor  example,  shipbuilding,  steel  making,  munition  manufac- 
ture, or  coal  mining,  it  would  be  nothing  short  of  a  national 
calamity.  Even  distributing  this  loss  among  the  four  indus- 
tries named  would  seriously  cripple  all  of  them. 

It  is  apparent  that  we  have  here  an  important  factor 
touching  on  the  supply  of  labor,  and  anything  that  can  be 
done  to  curtail  this  economic  loss  is  worthy  of  careful  con- 
sideration. There  is  a  certain  percentage  of  unavoidable  ac- 
cidents— that  is,  man's  provision  is  unable  to  cope  with  un- 
known factors,  and  this  is  especially  true  of  pioneer  work. 
•  The  best  that  can  be  done  is  to  profit  by  experience,  and  en- 
deavor to  prevent  the  knowledge  and  experience  thus  gained 
fronj  lagging  behind  practice.  A  large  percentage  of  accid- 
ents may  be  classed  as  avoidable  in  the  sense  that  the  applica- 
tion of  mechanical  safeguards  and  the  observance  of  safety 
rules  will  prevent  them.  Anything  in  the  form  of  a  practic- 
able guard,  of  safety  education,  or  of  safety  regulations  that 
will  protect  the  worker  from  injury  should  be  welcomed  by 
the  plant  manager  to-day.  Past  investigations  have  indicated 
various  influences  on  the  causation  of  accident,  and  promin- 
ent among  these  is  industrial  lighting. 

A  survey  of  91,000  accidents  from  the  records  of  The 
Travelers  Insurance  Company  for  the  year  1910  showed  that 
23.8  per  cent,  were  due  to  improper  or  inadequate  illumina- 
tion. Bearing  in  mind  the  progress  in  the  art  of  illumination 
during  the  past  eight  years,  it  is  hardly  possible  that  this  per- 
centage prevails  to-da}'.  New  factories  are  lighted  by  up-to- 
date  equipment,  while  many  old  plants  have  had  their  light- 
ing systems  brought  into  conformity  with  modern  practice. 
These  are  steps  in  the  right  direction,  and  are  bound  to  be 
reflected  in  the  accident  rate.  Offsetting  this,  to  a  certain 
extent,  is  the  practice  of  many  plant  managers  of  substituting 
high  efficiency  lamps,  without  providing  adequate  reflector 
protection.  Notwithstanding  the  vast  amount  of  expert  ad- 
vice that  has  appeared  in  the  technical  journals  devoted  to 
specific  industries,  there  are  literally  thousands  of  plants  that 
have  not  profited  by  this  advice.  The  directing  personnel  of 
these  plants,  from  managers  to  sub-foremen,  do  not  seem  to 
appreciate  the  difference  between  light  and  illumination,  be- 
tween a  reflector  and  a  wire  guard. 

18  Per  Cent,  of  Accidents  Due  to  Poor  Lighting. 

There  is  some  foundation,  however,  for  assuming  that  18 
per  cent,  of  our  industrial  accidents  are  due  to  defects  in  the 
lighting  installation.  On  that  basis  the  services  of  108,000 
men  for  one  year  are  lost  annually,  because  the  illumination 
provided  is  not  adequate  for  the  safety  of  the  workers.  That 

•From  a  paper  presented  at  the  recent  annvial  convention  of  the  Ilhiminat- 
jnif  Engineering  Society, 


this  condition  should  exist  year  after  year  is  all  the  more 
reprehensible  because  of  the  fact  that  the  remedy  is  so  easily 
;'.pplicd  and  has  beneficial  results  in  many  ways  other  than  in 
the  element  of  safety  involved.  Accidents  caused  by  care- 
lessness, inattention,  or  ignorance  can  be  eliminated  only  by 
.  a  long  continued,  painstaking  educational  campaign  often  in- 
volving a  change  in  long  established  habits.  The  elimination 
of  accidents  due  to  inadequate  or  improper  lighting  is  simply 
:i  matter  of  purchasing  approved  equipment  and  installing  it 
under  comijetent  direction.  In  fact,  it  seems  proper  to  in- 
clude illumination  in  the  list  of  mechanical  safeguards,  for 
the  reason  that  the  lamps  and  reflectors  provide  the  guard — 
illumination — to  point  out  the  hazard,  just  as  effectively  as  a 
railing  points  out  the  danger  of  and  provides  protection 
against  the  hazard  of  a  revolving  flywheel.  The  sum  involv- 
ed is  insignificant  when  compared  with  the  accident  claims, 
or  the  lost  profit  on  the  product  of  the  labor,  or  the  value  of 
the  product  itself. 

Many  Improper  Installations. 

Anyone  who  makes  an  extended  survey  of  the  lighting 
conditions  of  our  industries  will  inevitably  be  impressed  by 
the  much  larger  percentage  of  improper  installations  when 
compared  with  the  inadequate  installations.  This  is  due  prim- 
arily to  the  praiseworthy,  but  none-the-less  ill-advised,  at- 
tempts to  better  the  plant  illumination  on  the  basis  solely  of 
providing  a  greater  candlepower  output.  The  questions  of 
distribution,  diffusion  and  absence  of  glare  are  either  not 
fully  appreciated,  or  are  entirely  unknown,  and  therefore  do 
not  receive  proper  consideration.  Now  if  the  persistent  ef- 
forts of  several  years  have  not  wholly  succeeded  in  educating 
the  factory  managements  in  the  fundamentals  of  good  illu- 
.mination,  is  it  not  absurd  to  expect  intelligent  application  of 
hurriedly  promulgated  rules  for  light  curtailment?  This  in 
itself  should  be  a  sufficient  argument  against  any  such  action, 
and  it  is  rather  gratifying  to  learn  that  there  will  be  no  gen- 
eral request  for  diminishing  industrial  lighting. 

The  saving  in  coal  by  curtailment  of  industrial  lighting 
would  be  negligible  when  compared  with  the  ultimate  eco- 
nomic loss.  If,  for  example,  the  full  year's  labor  of  the 
108,000  men  that  is  lost  annually,  due  to  poor  illumination, 
could  be  saved  and  applied  to  coal  mining,  130,000,000  more 
tons  of  coal  could  be  produced.  To  provide  ample  illumina- 
tion for  the  safety  of  thse  workers,  ten  hours  a  day  for  a 
full  year,  would  require  less  than  10,000  tons  of  coal.  We  may 
convert  this  fact  into  a  more  detailed  and  concrete  form  by 
saying  that  a  25-watt  lamp  burning  ten  hours  a  day  will 
provide  adequate  illumination  on  a  stairway  for  one  year  by 
the  use  of  one-eighth  of  a  ton  of  coal.  By  dispensing  with 
the  lamp  one-eighth  of  a  ton  of  coal  will  be  saved,  but  if 
during  the  year  one  accident  occurs  involving  the  loss  of  only 
one  day's  time  the  economic  loss  from  a  coal  producing 
standpoint  would  be  sufficient  to  operate  the  lamp  32  years. 

More  Accidents  on  Dark  Days. 

This  brings  us  up  to  the  point  of  considering  the  effect 
of  diminished  lighting  at  places  where  such  reduction  is 
almost  invariably  found.  Stairways,  elevated  gangways,  pas- 
sageways, and  storage  spaces  are  generally  inadequately 
lighted,  and  are  the  first  to  suffer  from  a  policy  of  light  cur- 
tailment.   The  hazards  associated  with  these  poorly  lighted 
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sections  of  our  industrial  plants  have  been  portrayed  many 
times.  Confirmation  of  these  hazards  has  been  given  by  the 
report  of  the  British  Government  survey  of  industrial  ac- 
cidents showing  that  40  per  cent,  more  men  are  injured  from 
falling  and  stumbling  in  the  winter  months  than  in  the  sum- 
mer months.  This  is  exclusive  of  street  slipping  accidents. 
The  physical  condition  of  the  stairways  and  passageways  is 
the  same  for  both  periods,  the  sole  difference  being  in  the 
illumination. 

Many  accidents  occur  in  storage  places  due  to  inadequate 
illumination,  but  this  fact  is  not  often  brought  out  in  the 
reports.  Raw  material  and  finished  product  are  often  piled  in 
uneven  tiers,  and  these  fall  over  at  inopportune  moments. 
Carelessness  is  very  often  the  contributing  cause,  but  in  many 
cases  a  conscientious  worker  will  pile  material  unevenly 
simply  because  the  illumination  is  not  sufficient  to  show  him 
that  the  tier  is  out  of  alignment.  Similarly,  in  storing  tools 
or  small  parts  on  shelves  some  are  placed  too  near  the  edge 
and  fall  on  the  workmen.  A  case  in  point  is  that  of  a  young 
man  who  was  storing  small  diameter  steel  rods.  Unnoticed 
i)y  him,  one  of  the  rods  protruded  a  foot  or  more  beyond  the 
edge  of  the  shelf,  and  in  passing  this  point  later  on  he  re- 
ceived a  jagged  cut  along  the  side  of  his  head.  There  was  a 
small-sized  lamp  in  the  central  aisle,  but  none  in  the  side 
aisle  where  the  accident  occurred. 

Badly  Lighted  Passageways. 

Even  the  supposedly  well  lighted  working  spaces  in  some 
shops  are  not  immune  from  accidents  of  this  nature.  A  cer- 
tain work  bench  was  well  illuminated  by  local  lights  with 
proper  reflectors,  but  the  bench  cast  a  shadow  on  the  floor 
while  the  general  illumination  was  not  sufficient  to  offset  the 
shadow.  There  followed  a  sequence  of  accidents  due  to  the 
toppling  over  of  partly  finished  work  piled  in  the  shadow. 
With  a  higher  intensity  of  general  illumination,  accidents  of 
this  type  were  largely  eliminated.  Passageways  that  are 
traversed  infrequently  hardly  justify  the  continual  use  of  an 
illuminant,  unless  there  is  exposure  to  moving  machinery  or 
other  hazards.  Irrespective  of  the  danger  element,  all  pas- 
sageways should  have  lighting  units  so  installed  that  they 
can  be  turned  on  and  off  at  either  end.  The  lack  of  such  a 
provision  was  partly  the  cause  of  an  accident  to  a  carpenter 
who  had  been  called  in  to  make  some  repairs  in  a  chemical 
establishment.  A  cup  had  been  placed  to  catch  the  drip  from 
a  slight  nitric  acid  leak  until  repairs  could  be  effected.  The 
carpenter,  assuming  that  the  cup  was  placed  to  catch  oil 
drip  poured  some  of  the  acid  on  his  saw  and  then  rubbed  it 
with  his  hand.  Before  neutralizing  agents  could  be  applied 
the  palm  of  his  hand  was  badly  burned.  It  is  evident  that  if 
proper  illumination  had  been  provided  the  carpenter  would 
have  noted  that  neither  the  color  nor  the  consistency  of  the 
acid  corresponded  to  that  of  an  oil  that  might  appropriately 
be  applied  to  a  saw. 

A  method  is  open  to  plant  managers  by  which,  at  the 
same  time,  coal  will  be  saved,  better  illumination  provided, 
and  accident  hazards  reduced.  It  consists  in  the  universal  use 
of  reflectors.  Every  plant  manager  (as  part  of  his  lightmg 
policy)  should  adopt  the  principle  of  a  proper  reflector  for 
every  lamp.  In  the  field  of  general  illumination,  the  use  of 
unshaded  lamps,  in  connection  with  naturally  dark  walls  and 
ceilings,  or  with  white  walls  and  ceilings  that  have  become 
dirty,  is  not  only  wasteful  and  inefficient,  but  also  increases 
the  accident  hazard  from  bright  light  sources.  Proper  re- 
flectors would  bring  this  wasted  light  under  control,  and  at 
the  same  time  reduce  the  accident  hazard.  In  a  limited  num- 
ber of  cases  smaller  lamps  could  be  substituted  and  still  ample 
illumination  would  be  provided;  but  for  the  most  part  reflect- 
ors should  be  used  with  the  lamps  now  installed  to  bring 
about  a  much  needed  improvement. 

In  the  field  of  local  lighting  there  is  muuch  more  room 


for  saving  and  improvement.  There  are  thousands  of  120- 
watt  carbon  lamps,  and  many  more  thousands  of  60-watt 
carbon  lamps,  used  for  local  lighting  about  machines.  It  is 
the  exception  rather  than  the  rule  to  find  these  lamps  equip- 
ped with  reflectors.  Wire  guards  are  more  popular.  For 
purposes  of  illumination  a  15-watt  or  35-watt  tungsten-fila- 
ment lamp  with  proper  reflector  would  prove  adequate.  The 
question  of  serviceableness  or  of  breakage  of  this  lamp  over 
the  carbon  lamp  is  dependent  on  local  conditions.  The  recent 
agreement  between  lamp  manufacturers  and  the  Fuel  Ad- 
ministration insures  a  reduction  in  the  use  of  carbon  lamps. 
In  enforcing  this  policy,  lamp  users  should  be  warned  against 
employing  tungsten-filament  lamps  without  reflectors.  Ex- 
posure to  the  high  intrinsic  brilliancy  of  the  tungsten  fila- 
ment involves  a  greater  degree  of  vision  impairment  than 
with  the  carbon  lamp.  Wire  guards  will  not  serve,  for 
although  they  protect  the  lamp  from  breakage  to  a  certain 
extent,  they  afford  no  protection  to  the  eye.  The  lamp  can 
be  replaced  for  twenty-five  cents,  but  the  eye — vision — infin- 
itely more  valuable,  cannot  be  replaced  at  any  price. 

During  a  recent  inspection  we  noticed  a  workman  at  a 
stamping  press  who  persistently  stood  at  one  side  of  his 
machine.  In  answer  to  our  inquiries  the  workman  stated 
that  he  could  not  see  unless  he  moved  to  the  side  and  closer 
to  the  lamp;  and  he  also  informed  us  that  he  was  going  to  get 
a  "big  tungsten  lamp."  He  was  working  on  large  tinned 
sheets  and  while  standing  in  front  of  his  machine  a  dazzling 
reflection  was  directed  toward  his  eyes.  A  simple  adjustment 
of  his  local  light  changed  the  angle  of  incident  and  reflected 
rays,  and  thus  removed  the  trouble. 

This  incident  is  more  or  less  typical.  There  is  so  much 
unintelligent  use  of  light  in  the  form  of  unshaded  or  im- 
properly placed  lamps  that  we  are  fast  approaching  the  state 
of  being  a  nation  of  eye-glass  wearers.  An  important  reme- 
dial step  will  be  taken  when  we  whole-heartedly  get  behind 
the  movement  of  "a  proper  reflector  for  every  lamp." 

Discussion. 

Chester  C.  Rausch,  Assistant  Director,  The  American 
Museum  of  Safety:  There  are  two  outstanding  features  con- 
cerned with  the  use  of  electric  lights  in  illumination  for  the 
factory  or  other  purposes.  First,  the  almost  universal  tend- 
ency of  those  concerned  in  the  maintenance  of  such  equip- 
ment to  allow  it  to  become  filthy  with  an  accumulation  of 
dust  or  smoke,  particularly  the  reflectors;  then  when  this 
condition  has  become  intolerable,  to  attempt  to  relieve  it  by 
the  addition  of  high  candlepower  lights  or  the  .removal  of 
reflectors,  or  both.  The  eye-strain  resulting  from  the  ex- 
posure on  any  portion  of  the  eye  retina  of  the  light  from  a 
modern  high  power  nitrogen  light  is  sufficient,  in  many  in- 
stances, to  cause  momentary  blindness  when  the  eye  is  turn- 
ed away  from  that  source  of  light.  Where  such  lamps  are 
used  in  the  vicinity  of  the  point  of  operation  of  any  machine, 
there  exists  the  almost  certain  possibility  that  eventually  an 
accident  on  that  machine  or  device  will  result.  The  use  of 
proper  reflectors  in  such  cases  should  be  mandatory. 

The  loss  of  illumination  due  to  the  coating  of  reflectors 
with  dirt  may  result  in  a  loss  of  light  equal  to  60  per  cent, 
or  more,  before  attention  is  given  to  the  fact  that  they  need 
cleaning.  The  results  where  systematic  cleaning  of  all  re- 
flectors and  equipment  has  been  followed,  show  a  reduction 
in  current  consumption  that,  in  many  cases,  has  not  only 
eliminated  the  need  for  additional  installations  of  lamps,  but 
has  even  reduced  the  necessity  for  using  those  already  in- 
stalled. 

Many  owners  concerned  with  the  maintenance  of  illumin- 
atipg  equipment  complain  that  the  cost  of  systematic  cleaning 
is  great,  but  such  an  argument  can  scarcely  stand  against  the 
evidence  repeatedly  shown  that  accidents  occur  where  illu- 
mination is  poor  on  any  one  of  the  several  points  of  quantity, 
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intensity  and  diffusion.  The  proper  installation  of  lighting 
equipment  with  reference  to  galleries,  windows  or  otiier 
means  of  reaching  the  lamps,  when  fixed,  or  by  the  replace- 
ment of  fixed  lamps  with  those  which  may  be  lowered  readily, 
disposes  of  this  objection.  That  there  is  a  direct  relation 
between  poor  illumination  and  accidents  is  shown  by  a  com- 
parison of  the  number  of  accidents  that  occur  during  the 
course  of  the  year  when  artificial  light  is  used  to  supplement 
natural  light  in  a  portion  of  the  working  period,  and  where 
natural  light  is  sufficient  for  all  illuminating  purposes.  A 
'  Study  of  Accidents  for  the  Year  1917"  of  the  Portland 
Cement  Association,  shows  the  percentage  of  total  accidents 
for  twenty-four  hours,  ranging  from  as  low  as  7.3  per  cent., 
between  12  and  1  p.m.,  to  as  high  as  13  per  cent.,  between  5 
and  6  p.  m.,  double.  A  similar  frequency  is  also  noted  between 
the  winter  months;  and  the  two,  those  for  the  hours  of  the 
day  and  for  the  months  of  the  year,  coincide  almost  exactly. 

It  takes  only  a  casual  observer  without  any  technical 
training  whatever  to  observe  the  enormous  difference  m  tlu- 
illuminating  effect  obtained  in  shops  where  the  walls  are  kept 
smooth  and  clean  and  of  light  color,  as  against  those  where 
the  opposite  conditions  prevail.  One  has  but  to  recall  his 
own  experience  in  two  rooms  in  his  own  home,  in  one  of 
which  everything  is  of  light  color,  and  in  another  of  dark 
color;  or  of  conditions  that  prevail  when  snow  is  on  the 
ground,  and  when  the  ground  is  bare  and  bleak,  to  remem- 
ber that  even  when  it  is  supposed  to  be  dark,  the  ability  to  gel 
about  is  greater  under  the  lighter  conditions  than  under  the 
dark. 

When  manufacturers  and  others  whose  places  of  employ- 
ment or  work  require  illumination  learn  that  less  light  pro- 
perly distributed  through  fixtures  properly  maintained  costs 
less  for  current  consumption,^  long  step  will  have  been  taken 
in  the  matter  of  illumination;  but  when,  coupled  to  this,  they 
can  be  convinced  that  the  number  of  accidents  is  proportion- 
ately less,  we  will  approach  more  nearly  desirable  illumin- 
ation. 

Less  Than  5  Per  Cent.  Use  Best  Practice. 

A.  J.  Sweet:  Probably  less  than  5  per  cent,  of  our  in-' 
dustries  represent  in  their  lighting  practice  a  close  approxi- 
mation to  the  best  practice  attainable  in  the  present  state  of 
our  knowledge.  An  additional  25  to  45  per  cent,  of  our  in- 
dustries have  made  a  good  beginning  toward  providing  ade- 
quate lighting,  though  their  practice  falls  far  short  of  the  at- 
tainable ideal.  The  remaining  one-half  to  two-thirds  of  our 
industries  are  characterized  by  grossly  inadequate  lighting. 

It  may  be  conservatively  estimated  that,  in  this  year  A.  D. 
1918,  the  application  throughout  American  industry  of  our 
best  present  knowledge  in  the  lighting  field  would  result  in  a 
15  per  cent,  increase  in  industrial  production. 

Consider  what  such  an  increase  means.  It  is  equivalent 
to  the  production  of  an  army  of  approximately  one  and  one- 
half  million  workers;  an  army  that  consumes  neither  food  nor 
clothing  nor  wealth  in  any  form;  an  army  that  produces 
without  additional  factory  buildings  or  machinery  or  tools; 
an  army  that  gives  at  least  two-thirds  its  wages  to  be  divided 
between  capital  and  labor. 

Moreover,  such  improved  lighting  means  a  material  de- 
crease in  spoilage  resulting  from  imperfections  in  workman- 
ship. Such  spoilage  varies  so  enormously  as  between  dif¥cr- 
ent  industries  and  between  different  industrial  operations  that 
it  is  impossible  to  estimate  its  total  in  American  industry 
with  any  degree  of  accuracy.  It  is  safe  to  say  that  the  de- 
creased spoilage  made  possible  by  adequate  lighting  through- 
out American  industry  represents  an  annual  net  value  of  not 
less  than  $100,000,000.  In  terms  of  labor,  this  represents  an 
iwmy  of  not  less  than  100,000  men. 

It  should  be  emphatically  pointed  out  that  such  "best 
lighting  practice"  involves  a  great  deal  more  than  the  suffi- 


cient and  proper  quantity  oi  light.  It  involves  light  of  tiie 
proper  quality,  particularly  with  respect  to  diffusion.  It 
especially  involves  the  highly  important  congideration  of  the 
direction  of  the  light  rays  with  respect  to  the  plane  of  the 
work.  Sometimes  the  elimination  of  sharp  shadows,  some- 
limes  the  avoidance  of  such  elimination,  exercises  an  import- 
ant influence  upon  the  efficiency  of  industrial  work.  The 
proper  screening  of  the  light  sources,  to  the  end  of  attaining 
conditions  under  which  eye  fatigue  is  reduced  to  a  minimum, 
is  still  another  factor  of  large  importance. 

In  short,  the  attainment  of  "  best  lighting  practice"  is  a 
complex  technical  problem  requiring  for  it  fully  adequate 
solution  the  services  of  Ihe  competent  lighting  specialist.  The 
failure  to  recognize  this  is  one  of  the  factors  retarding  proper 
practice  in  the  industrial  lighting  field.  It  is  very  difficult  to 
convince  the  average  industrial  manager  that  he  is  not  fully 
competent  to  decide  his  own  best  lighting  practice,  to  solve 
his  own  lighting  problems. 


Staggered  Hours  of  Closing 

As  a  means  of  smoothing  out  the  load  curve,  staggered 
hours  for  closing  seem  to  offer  very  great  promise.  A  recent 
investigation  made  in  Boston  showed  that  at  least  15,000  kw. 
in  generating  capacity  would  be  saved  on  the  system  of  the 
lidison  Electrical  Illuminating  Company  if  30  industrial  es- 
tablishments would  change  their  working  hours  by  thirty 
minutes.  This  statement  was  made  at  a  recent  meeting  of 
ihe  Boston  section  of  the  A.  I.  E.  E.,  by  Mr.  L.  L.  Elden. 
electrical  superintendent  of  the  company.  Fifteen  thousand 
kw.  represents  about  one-sixth  of  the  total  estimated  peak 
load  of  the  Boston  system  for  the  coming  winter,  and  the 
comparatively  small  change  in  closing  hours  required  to 
realize  such  a  large  increase  in  available  capacity  is  some- 
thing of  a  surprise. 


The  Biggest  Water  Power  Merger 

The  Niagara  Falls  Power  Company,  the  Cliff  Distribut- 
ing Company,  and  the  Hydraulic  Power  Company  of  Niagara 
Falls  have  been  consolidated  into  a  new  corporation  under 
the  name  of  the  Niagara  Falls  Power  Company  thus  creat- 
mg  the  largest  electric  power  company  m  the  world  in  point 
of  energy  output.  Including  the  plant  of  its  subsidiary,  the 
Canadian  Niagara  Power  Company,  the  company  has  an  in- 
stalled capacity  of  about  370,000  h.p.  and  is  installing  an 
additional  100,000  h.p.,  to  be  ready  for  operation  during  1919, 
making  it  the  largest  and  most  important  power  installation 
in  the  world.  It  is  proposed  to  substitute  for  one  of  its 
present  100,000-h.p.  plants  a  new  200,000-h.p.  plant. 


The  British  Navy  99.99%  Efficient 

The  statement  was  made  on  Trafalgar  Day 
in  London  that  the  British  Navy  has  carried, 
by  means  of  its  transports,  16,000,000  fighting 
men  and  the  casualties  amount  to  one  man  in 
every  10,000.  The  safety  of  the  legions  of  over- 
seas and  American  troops  has  rested  with  the 
Navy.  That  and  the  Mercantile  Marine  through 
their  vigilance  and  efficiency  have  made  the  vic- 
tories of  the  past  years  possible.  They  have  fed 
and  clothed  the  army  in  Saloniki  and  have  kept 
England  so  well  supplied  with  food  and  raw  mat- 
erials that  no  really  serious  lack  has  been  felt. 
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Public  Ownership  the  Obvious  Policy  for 

Electric  Railways 

 By  Richard  McCuIlough*  


The  obvious  remedy  for  the  perils  which  now  confront 
the  electric  railway  industry  is  public  ownership.  It  is  the 
purpose  here  to  analyze  the  situation  and  indicate  the  ad- 
vantages of  public  ownership  at  present  to  both  the  public 
and  the  investor. 

Old-Style  Franchises  are  Valueless 

In  recent  years  one  of  the  great  difficulties  has  been 
to  obtain  franchises  of  sufficient  duration  to  enable  the  com- 
panies to  borrow  necessary  capital  at  the  lowest  rate  of 
interest.  As  a  matter  of  fact,  under  modern  utility  control, 
a  franchise  is  merely  a  permit  to  lay  tracks  on  certain  pub- 
lic property,  the  service  and  equipment  being  determined 
from  time  to  time  by  a  commission.  Nevertheless,  franchises 
have  heretofore  been  associated  in  the  public  mind  with  great 
value,  and  this  impression  persists.  There  has  always  been 
more  or  less  opposition  to  new  long-term  franchises  or  ex- 
tensions. 

Under  public  ownership  the  necessity  for  franchises  im-. 
mediately  disappears,  and  the  rate  up  on  which  money  may 
be  borrowed,  with  the  city's  credit,  would  be  much  lower 
than  that  at  which  private  corporations,  with  short-time  fran- 
chises, could  obtain  the  same  money.  The  return  which 
municipal  authorities  would  claim  on  securities  issued  by 
them  would  be  2  or  3  per  cent,  lower  than  that  demanded 
by  private  investors,  and  also  much  lower  than  the  rate 
of  return  now  termed  reasonable  by  public  service  commis- 
sions. One  of  the  greatest  advantages  to  the  community  in 
public  ownership  lies  in  this  lower  rate  upon  borrowed 
money.  The  saving  thus  made  in  the  fixed  charges  would 
be  great  enough  to  answer  the  claim  frequently  made  that 
there  might  be  losses  due  to  wasteful  and  extravagant  man- 
agement under  public  ownership. 

Service  Question  Would  Be  Solved. 

Under  public  ownership  the  character  of  equipment  and 
the  kind  of  service  can  be  deterimned  by  the  people  them- 
selves. They  can  have  exactly  the  service  they  wish  to  pay 
for.  The  familiar  protests  against  the  crowding  of  cars,  an- 
tiquated equipment,  infrequent  service,  restrictions  of  trans- 
fer privileges  and  poorer  service  than  in  other  cities  will 
then  come  back  to  the  car  riders  themselves,  and  the  remedy 
is  obvious. 

People  can  ride  in  discomfort  or  in  luxury,  according 
to  the  bill  which  they  are  willing  to  pay.  It  is  entirely  prob- 
able that  under  public  ownership  the  community  would  be 
satisfied  with  the  service  simply  because  it  was  public  ser- 
vice. They  would  feel  that  any  necessary  curtailment  of 
service  was  for  the  common  good  and  not  for  the  benefit 
of  the  absentee  landlord.  Witness  the  absence  of  complaint 
regarding  the  steam  railroad  service  now  operated  by  the 
national  government. 

Under  public  ownership  many  reforms  such  as  skip 
stops,  train  operation,  staggered  hours  of  business,  short 
routing  of  cars,  readjustment  of  routes,  police  co-operation 
in  keeping  tracks  clear,  and  other  aids  to  cheap  and  quick 
transportation,  difficult  to  obtain  under  private  ownership, 
would  be  immediately  introduced. 

One  of  the  lessons  taught  us  during  our  war  experience 

•President  United  Railways.  St.  Louis.  Mo.,  before  Electric  Railway 
Association 


has  been  the  economic  waste  due  to  useless  competition. 
The  electric  railway  is  the  most  economical  intra-urljan  car- 
rier, and  under  public  ownership  there  would  he  no  con- 
gested streets  on  account  of  jitneys,  buses  and  other  com- 
petitors. The  private  automobile  owner  might  also  be  re- 
stricted in  his  now  unquestioned  right  to  use  the  city  streets 
for  storage  purposes,  if  it  was  found  that  such  use  inter- 
fered with  rapid  transit  on  the  city's  street  car  lines. 

Wage  Adjustments  Would  be  Simple 

One  of  the  most  difficult  problems,  especially  during  the 
last  year,  has  been  the  adjustment  of  wages.  Whenever  dis- 
agreements have  arisen  between  electric  railway  employees 
and  the  companies,  great  pressure  has  been  brought  to  bear 
on  the  companies  by  municipalities,  merchants,  chambers  of 
commerce,  and  in  some  cases  by  the  state  and  national  gov- 
ernments to  adjust  wages  so  that  there  would  be  no  cessa- 
tion of  work.  The  adjustment  of  wages  has  usually  consist- 
ed in  a  horizontal  increase  far  beyond  the  financial  ability 
of  the  companies.  Even  where  the  authorities,  readjusting 
the  wages,  have  advised  an  increase  in  fare  to  compensate 
for  this  wage  increase,  it  has  been  difficult  for  the  com- 
panies to  get  the  consent  of  the  proper  authorities.  Con- 
tracts have  been  cited,  legal  obstacles  raised  and  other  diffi- 
culties put  in  the  way  of  the  companies. 

Under  public  ownership,  wages  would  be  a  simple  mat- 
ter to  adjust.  Precedents  already  exist  in  the  wages  of  fire- 
men and  policemen.  It  is  a  well-known  fact  that  the  pay 
of  street-car  men  at  present  is  greater  than  that  of  the  cor- 
responding class  of  city  employees.  It  is  entirely  possible 
that  public  ownership  might  lead  to  lower  wages,  and  in  a 
business  where  50  per  cent,  of  the  operating  expenses  con- 
sist of  wages,  a  lower  wage  scale  would  be  an  important 
factor  in  keeping  down  the  cost  of  operation. 

One  of  the  frequent  sources  of  contention  between  elec- 
tric railways  and  municipalities  has  been  the  constant  pres- 
sure brought  upon  the  companies  to  extend  lines  into  unde- 
veloped portions  of  the  city  and  adjoining  territory.  The 
usual  argument  advanced  is  that  the  extension  will  soon 
build  up  the  new  territory.  Railways  know  from  long  ex- 
perience that  any  extension  increases  the  average  length  of 
haul,  and  that  these  extensions  will  probably  be  operated 
for  many  years  at  a  loss  before  the  territory  is  sufficiently 
well  built  up  to  produce  enough  riding  to  pay  the  expenses 
of  operation. 

This  argument,  however,  does  not  appeal  to  the  usual 
local  improvement  association  or  to  the  eloquent  real  estate 
promoter.  Under  public  ownership,  municipalities  would 
have  this  matter  entirely  within  their  own  control.  They 
could  build  the  proposed  extension  and  make  the  car  rider 
pay  for  it,  or  they  could  require  a  subsidy  of  the  real  estate 
owners  sufficient  to  pay  the  cost  of  the  extension  in  whole 
or  in  part,  or  for  a  term  of  years  until  the  extension  took 
care  of  itself. 

The  same  methods  could  be  used  in  connection  with 
the  building  of  rapid  transit  lines  and  terminal  facilities, 
which  are  too  expensive  to  be  undertaken  under  private 
ownership.  It  is  well  known  that  the  great  gain  due  to 
rapid  transit  lines  is  in  increased  land  values,  which  are  re- 
flected in  the  tax  assessments  and  not  in  revenue  to  the 
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railway.  In  case  of  public  ownership  the  burden  of  bui'ding 
extensions  and  rapid  transit  facilities  could  be  put  where  it 
belongs. 

Taxes  and  Fares  Easily  Adjustable 

The  question  of  taxes  has  always  been  a  disputed  point 
in  connection  with  the  operation  of  electric  railways.  Most 
companies  feel  that  they  are  overtaxed,  while  often  the  gen- 
eral impression  in  the  community  is  that  they  are  not  suffi- 
ciently taxed.  Under  public  ownership  the  city  or  the  state 
itself  could  adjust  the  tax  question  as  it  chose.  It  could 
either  abolish  special  taxes  and  have  lower  rates  of  fare,  or 
it  could  use  the  car  riders  to  collect  taxes  and  have  higher 
fares. 

This  brings  us  to  the  question  of  rates  of  fare.  It  is  dif- 
ficult to  see  how  electric  railways,  under  private  ownership, 
can  ever  afford  to  return  to  a  5-ccnt  fare,  even  if  their  other 
burdens  are  lifted.  But  under  public  ownership  the  rate  of 
fare  could  be  established  at  5  cents  or  less,  and  the  deficit 
in  the  cost  of  operation  made  up  out  of  the  general  taxes. 
Under  an  extension  of  this  theory  to  the  limit,  street  car 
riding  could,  if  so  desired,  be  made  free,  the  cost  of  opera- 
tion being  spread  over  the  entire  community.  This  plan,  I 
believe,  was  once  proposed  by  Tom  L.  Johnson  of  Cleveland, 
who  argued  that  inasmuch  as  the  owner  of  a  public  ofilice 
building  provided  free  elevator  service  for  his  tenants,  why 
should  not  a  community  provide  free  street  car  transporta- 
tion for  its  inhabitants  ? 

If  the  city  chose  the  other  alternative  and  used  the 
street  car  system  to  assist  in  the  collection  of  taxes,  the 
rate  of  fare  could  be  adjusted  from  time  to  time  to  produce 
the  revenues  required  by  the  city,  either  in  whole  or  in  part. 
This  would  be  an  extremely  simple  method  for  the  collec- 
tion of  municipal  revenues  and  would  reach  many  of  the  peo- 
ple who  now  pay  no  taxes  at  all. 

The  argument  that  has  frequently  been  urged  against 
public  ownership  of  electric  railways  is  the  fact  that  the  city 
would  take  over  a  large  number  of  employees  who  might 
be  developed  into  a  political  machine.  All  cities,  however, 
now  have  more  employees  on  their  payrolls  than  they  have 
electric  railway  operatives.  All  American  cities  have  their 
own  fire  and  police  systems,  employing  much  the  same  class 
of  men  as  are  now  employed  by  electric  railways.  There  has 
never  been  any  great  scandal  over  the  use  of  firemen  or 
policemen  as  a  political  machine.  All  the  large  American 
cities  now  operating  their  own  water  systems  involving  large 
investments  and  a  largfe  number  of  employees.  The  electric 
railway  system,  next  to  the  water  system,  is  probably  the 
closest  to  the  community  and  is  vital  to  the  health  and  hap- 
piness of  the  inhabitahts  of  the  city. 

There  has  been  a  feeling  that  electric  railway  problems 
are  so  difficult  and  concern  the  welfare  of  each  citizen  so  in- 
timately, that  no  municipal  administration  could  attempt  to 
solve  these  problems  with  any  prospect  of  re-election.  We 
must  not  overlook,  however,  the  large  numbers  and  the 
powerful  political  influence  of  electric  railway  employees 
and  their  friends,  who  would  no  doubt  rally  valiantly  to  the 
aid  of  any  administration  which  was  fair  in  its  treatment  of 
them  and  which  seriously  attempted  to  solve  present-day 
transportation  problems,  no  matter  how  deeply  the  munici- 
pality might  become  involved  in  expensive  experiments.  We 
must  not  delude  ourselves  into  imagining  that  public  own- 
ers just  like  private  owners  can  evade  facing  the  demands 
for  rapid  transit,  better  equipment,  denser  service,  a  seat 
for  every  passenger  and  lower  fares.  Public  owners  must 
face  these  problems  boldly,  however,  and  in  attacking  them 
make  use  of  their  self-evident  advantages. 

Making  Public  Ownership  EflFective 

With  this  brief  statement  of  the  advantages  of  public 
ownership  from  the  standpoint  of  the  people,  the  next  ques- 


tion is  how  may  it  be  put  into  efTect.  This  may  be  done: 

1.  By  any  outright  purchase  of  the  electric  railway  sys- 
tem by  the  public  at  an  agreed  valuation. 

S.  By  an  assumption  by  the  public  of  the  securities  of 
the  railway,  with  an  agreement  to  pay  interest  on  these 
securities. 

.'i.  By  an  exchange  of  municipal  or  state  bonds  for 
electric  railway  bonds,  and  an  agreement  on  the  part  of  the 
public  to  pay  an  agreed  return  upon  the  stock. 

4.  By  any  combination  of  these  three  methods. 

The  first  method,  that  of  direct  purchase,  is  the  most 
simple  and  the  most  desirable  from  the  standpoint  of  both 
parties.  Investors,  of  course,  will  insist  that  if  their  property 
is  taken  over  as  a  going  concern,  the  public  must  not  be  nig- 
gardly in  its  treatment  of  the  elements  which  unite  to  form 
the  value.  These  investors  have  worked  and  worried  and 
risked  all  for  the  purpose  of  keeping  up  with  a  rapidly  pro- 
gressing art.  They,  more  than  any  other  agency,  have  been 
responsible  for  the  development  of  the  modern  city,  and  in 
dealing  with  them  the  cities  should  take  all  this  into  account. 

If  the  public  chooses  the  other  alternative  and  assumes 
the  interest  on  the  securities  of  the  railway  until  such  time 
as  these  securities  may  be  purchased  or  amortized,  the 
scheme  then  becomes  public  control  and  private  ownership. 
In  this  case  investors  will  demand  that  the  interest  on  their 
capital  be  guaranteed  and  that  the  investment  be  properly 
safeguarded  until  such  time  as  the  property  is  entirely  pur- 
chased by  the  public. 

Within  the  last  year  we  have  seen  vast  amounts  of 
money  raised  within  a  few  weeks  by  popular  subscription, 
and  there  need  be  no  fear  that  the  public  cannot  raise  the 
necessary  money  for  the  purchase  of  its  electric  railways. 
Securities  issued  by  municipalities  are  popular,  because  in- 
vestors like  the  tax  exemption  features,  and  these  securities 
will  be  especially  popular  at  this  time  because  it  .is  likely 
that  the  period  of  high  taxation  will  continue  for  many  years. 

All  things  taken  into  consideration,  there  are  great  ad- 
vantages in  public  ownership  and  there  are  no  insurmount- 
able obstacles  to  putting  it  into  efTect,  if  there  is  a  disposi- 
tion on  the  part  of  both  parties  to  deal  fairly  with  each  other. 

Taking  over  electric  railways  at  this  date,  the  public 
would  have  the  advantage  of  interesting  itself  in  an  art  which 
has  been  developed  by  private  initiative.  The  public  would 
reap  the  experience  and  technical  knowledge  which  have 
been  acquired  over  long  years  of  experience  and  test  by  pri- 
vate investors.  The  public  is  in  a  much  better  position  to 
take  over  this  business  at  the  present  time  than  at  any  time 
heretofore.  Equipment  and  methods  have  been  standardized, 
working  organizations  have  been  selected  and  trained,  and 
the  whole  industry  can  readily  be  taken  over  by  the  muni- 
cipality or  the  state  without  any  of  the  uncertainties  which 
the  public  would  encounter  in  developing  a  new  business. 

If  we  analyze  the  objections  to  public  ownership  of  elec- 
tric railways,  it  will  develop  that  the  only  valid  objection  is 
the  fact  that  public  ownership  of  such  enterprises  is  unusual 
and,  in  this  country,  untried.  In  the  face  of  what  we  are  see- 
ing every  day,  however,  this  objection  has  no  value.  The 
unusual  of  to-day  is  fast  becoming  the  commonplace  of  to- 
morrow. Electric  railway  executives  should  be  the  last  to 
oppose  public  ownership.  They  will  be  accused  of  a  selfish 
interest— a  desire  to  hold  on  to  their  jobs.  Our  only  real  sel- 
fish interest  is  that  of  the  investors.  We  should  see  to  it 
either  that  they  are  protected  in  their  investment,  or  that 
their  principal  is  returned  to  them. 


Application  will  be  made  to  the  next  session  of  the  Que- 
bec Legislature  for  the  incorporation  of  the  Levis  Tram- 
ways Company,  with  power  to  acquire  the  property  and 
franchise  of  the  Levis  County  Railway. 
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Features  of  Service-at-Cost  Plan  Franchise 


A  franchise  which  is  unique  and  which  possesses  the 
necessary  elasticity  to  make  it  valuable  and  effective  when 
conditions  return  to  normal  has  recently  been  put  into 
effect  in  Cincinnati,  Ohio.  The  franchise  is  the  result  of 
much  study  and  wide  investigation  and  is  commensurate 
with  the  magnitude  and  importance  of  the  undertaking. 
The  contract,  which  embodies  the  most  modern  ideas  of 
municipal  control  of  street  railway  operations,  is  described 
by  Mr.  VV.  C.  Culkins,  director  of  street  railroads.  City  of 
Cincinnati,  in  Electric  Traction. 

The  proposed  ordinance  was  studied  out  by  a  com- 
mittee composed  of  the  writer,  the  city  solicitor,  assistant 
city  solicitor  and  two  members  of  the  council.  When  this 
committee  submitted  its  report,  they  emphasized  the  fact 
that  the  need  for  relief  both  to  secure  adequate  service  and 
to  properly  compensate  employes,  was  very  real  and  press- 
ing. 

The  new  ordinance  contains  the  following  general  pro- 
visions: A  general  transfer  system;  complete  control  of 
service  and  operation  by  the  city;  right  of  the  city  to  re- 
route; authority  of  council  to  order  extensions  and  estab- 
lish new  and  additional  routes;  return  to  the  company  on 
its  investment;  franchise  tax  to  be  paid  to  the  city;  re- 
quirement that  all  leases,  franchises,  contracts,  issues  of 
securities  or  transfers  of  franchises  be  submitted  to  the 
city  for  approval;  requirement  of  bond  for  faithful  per- 
formance; privilege  of  police  and  firemen  to  ride  free; 
rental  of  viaducts;  amortization  of  the  reducible  debt;  re- 
payment of  expenses  of  valuation  and  traffic  survey;  rent- 
als; right  of  the  city  to  purchase,  either  by  condemnation 
or  at  the  valuation  agreed  upon  in  said  ordinance;  and  re- 
tention of  routes  as  fixed  in  said  ordinance. 

Under  the  new  ordinance  the  city,  through  the  direct- 
or of  street  railroads,  may  re-route  cars  at  any  time  that 
it  deems  it  advisable  to  do  so. 

Authority  to  Order  Extensions 

The  old  ordinance  in  force  authorized  the  city  to  order 
extensions  only  under  restricted  conditions.  The  new  ordi- 
nance gives  the  council  absolute  power  to  order  extensions  at 
any  time,  the  only  limitation  being  the  inability  of  the  com- 
pany to  sell  securities  by  the  usual  method  in  the  open  marker. 

Control  of  Service 

The  old  ordinance  provided  that  the  city  might  order 
improvements  in  service  provided  the  cost  did  not  impair 
the  city  or  company's  financial  return.  The  new  ordinance 
places  no  limitation  except  that  the  budget  allowance  has 
not  been  sufficient  and  this  the  city  has  the  authority  to 
increase   by   allowance   tor   supplementary  expenditures. 

Rates  of  Fare 

Reluctant  as  it  was  to  consider  an  increase  in  fares, 
the  committee  was  confronted  with  an  abnormal  situation 
due  to  the  war,  thereby  increasing  the  cost  of  labor  and 
material  to  such  an  extent  that  the  Government  has  re- 
quested localities  everywhere  to  deal  with  the  problem  of 
street  railway  fares  in  order  that  the  best  service  possible 
be  maintained. 

The  average  operating  expenses  for  the  first  five 
months  in  1916  was  14.15  cents  per  car  mile  and  including 
taxes  and  fixed  charges  the  total  was  36.11  cents  per  mile. 
For  the  corresponding  period  of  1918.  operating  increased 
to  18.36  cents  per  car  mile  and  to  a  total  of  32.23  cents 
pel"  car  mile,  substituting  for  a  surplus  of  98  cents,  a  de- 


ficit of  3.55  cents  per  car  mile.  ,\  further  comparison  of  the 
same  periods  showed  that  the  total  cost  per  revenue  pass- 
enger had  increased  from  5.03  cents  to  5.86  cents  per  rev- 
enue passenger,  while  the  earnings  per  revenue  passenger 
from  all  sources  was  substantially  the  same,  5.22.  In  this 
period  of  1918  the  company  has  been  losing  .64  cents  on 
every  passenger  carried.  This  was  due,  not  only  to  the 
increased  cost  of  operation,  but  to  reduction  in  the  num- 
ber of  passengers  carried. 

In  1917  the  cost  of  coal  increased  $189,000,  wages 
under  contract  $95,000,  maintenance  and  renewals  nearly 
$15,000,  and  other  transportation  charges  about  $20,000,  also 
taxes  $28,000,  a  total  of  nearly  $350,000.  The  conditions 
of  1918  show  a  further  increase  required  of  nearly  $500,000 
for  operating  expenses  and  taxes,  and  an  annual  falling  off 
in  receipts  of  from  $15,000  to  $200,000. 

It  is  not  surprising  that  under  these  conditions  the 
company  was  unable  to  issue  securities  for  improvements 
and  extensions  or  to  maintain  a  credit  necessary  to  obtain 
proper  banking  acommodations  for  the  transaction  of  its 
business.  In  addition  to  this  the  committee  found  that  the 
company  was  unable  to  pay  a  scale  of  wages  to  its  em- 
ployes comparabls  to  that  found  in  other  industries.  This 
obviously  resulted  in  two  things,  the  company  could  not 
offer  sufficient  inducement  to  retain  enough  men  to  operate 
its  full  service  or  to  deal  fairly  with  those  who  did  remain. 
In  this  particular  the  condition  of  the  local  company  does 
not  differ  materially  from  that  of  similar  utilities  in  other 
cities,  for  the  causes  are  national  in  their  scope. 

Fare  Methods  Considered 

Consideration  was  given  to  various  plans  of  fare  col- 
lections, including  the  zone  system,  the  flat  fare,  and  the 
charge  for  transfers. 

In  the  opinion  of  the  committee  the  zone  system,  while 
presenting  an  equitable  method  of  charging  passengers 
in  accordance  with  the  length  of  haul,  is  novel  in  this  coun- 
try, presents  difficulties  in  the  way  of  adjustment  to  pre- 
sent equipment  and  would  require  considerable  time  to 
work  out  and  therefore  should  not  be  undertaken  at  this 
time  and  under  the  circumstances  when  immediate  relief 
is  impertaive. 

In  considering  the  charge-for-transfers  plan  it  was  as- 
certained that  the  total  number  of  transfer  passengers  in 
1917  was  39,578,158.  This  number  at  one  cent  would  pro- 
duce $395,781.58,  in  itself  not  sufficient  to  meet  the  indicat- 
ed deficit.  Three  factors  were,  however,  considered.  The 
records  of  the  company  showed  a  decrease  in  the  number 
of  passengers  carried  and  also  a  decrease  in  the  percent- 
age of  those  passengers  who  used  transfers,  of  from  39 
per  cent,  in  July,  1917,  to  35  per  cent,  in  May,  1918.  In 
addition  the  charge  for  a  transfer  would  further  reduce 
the  number  of  transfers  used;  therefore  the  income  from 
this  source  would  be  very  much  reduced  from  the  amount 
indicated  in  the  statistics.  It  was  clearly  evident,  there- 
fore, that  this  plan  would  fail  to  meet  the  situation. 

Service-At-Cost  Plan. 

it  was  consequently  determined  to  retain  the  existing 
fl.  t  rate  plan,  but  since  the  present  revision  covers  a  period 
ending  yN.pril  22,  1931,  and  .since  the  present  war  conditions 
are  abnormal  and  unstable,  it  was  the  opinion  of  the  com- 
mittee that  the  fares  should  be  based  on  a  service-at-cost 
plan,  by  which  they  would  automatically  adjust  themselves 
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to  the  varying  cost  of  operation.  Actual  costs  naturally 
vary  according  to  all  kinds  of  fractions  of  a  cent  and  at 
various  seasons  and  even  hours  of  the  day.  It  is  therefore 
obviously  impractical  to  have  a  rate  of  fare  that  will  at  all 
times  represent  exact  cost  of  service,  since  it  must  vary 
with  the  cent  or  some  practical  fraction  thereof,  to  be  ef- 
fected by  the  use  of  tickets.  Furthermore,  the  changes  on 
rates  of  fare  cannot  be  made  from  day  to  day,  but  must 
vary  by  periods  of  a  reasonable  length. 

In  order  to  give  stability  to  the  plan  and  prevent  in- 
conveniences growing  out  of  too  frequent  changes  of  fact, 
a  reserve  fund  of  $400,000  was  provided,  into  which  shall 
be  paid  all  surplus  remaining  after  payment  of  operating 
expenses,  taxes  and  allowed  return  to  the  company.  This 
fund  is  under  the  direction  and  control  of  the  city  and  is 
not  to  be  used  for  any  other  purpose. 

When  the  amount  of  this  fund  has  reached  $250,000 
above  normal,  it  shall  be  prima  facie  evidence  of  the  neces- 
sity of  reducing  fares  to  the  next  lower  grade. 

If  the  income  is  insufficient  to  meet  the  payments  be- 
fore mentioned,  the  reserve  fund  shall  be  used  and  should 
it  be  reduced  to  $2.50,000  the  fares  shall  I)e  raised  to  the 
next  highest  grade,  the  decrease  and  increase  to  be  at  the 
rate  of  one-half  cent  each.  The  street  railway  company 
must  provide  the  minimum  of  $2.50,000  for  this  reserve  fund. 

Methods  of  Fare  Determination 

In  arriving  at  an  estimate  for  an  initial  rate  of  fare,  an 
analysis  was  made  of  the  finances  of  the  .company  for  five 
years  prior  to  December  31,  1917,  and  for  17  months  ending 
May  31,  1918.  It  was  evident  from  the  figures  that  any  com- 
parison with  the  pre-war  period,  such  as  would  be  taken 
under  ordinary  circumstances,  would  be  of  little  value,  since 
the  abnormal  situation  is  due  to  the  entry  of  this  country 
into  the  war,  and  it  was  the  war  conditions  which  must  be 
met. 

In  1917,  taken  as  a  whole  there  was  an  increase  in  the 
number  of  revenue  passengers.  However,  an  analysis  by 
months  showed  these  figures  to  be  misleading.  In  the  early 
part  of  the  year  passenger  revenue  showed  a  decided  upward 
tendency  until  September.  From  that  time  there  was  a  fall- 
ing oft  apparently  coincident  with  the  leaving  of  the  selects 
for  cantonments  and  the  call  for  labor  at  the  shipyards  and 
other  large  governmental  industries.  Operating  expenses 
showed  an  upward  tendency  due  to  the  rapid  rise  in  the  cost 
of  material  and  supplies,  especially  coal,  which  became  much 
more  marked  in  the  last  four  months.  In  April,  1918,  the 
company  found  it  expedient  and  desirable  to  make  an  in- 
crease of  two  cents  per  hour  to  its  employes  under  contract 
and  a  similar  increase  to  all  other  employes. 

It  will  be  seen,  therefore,  that  not  only  were  conditions 
in  1917  so  entirely  diflferent  from  the  pre-war  period  as  to 
be  practically  incomparable,  but  these  were  further  changed 
in  many  respects  during  the  present  year,  so  that  further 
additional  increases  were  necessary. 

The  company  had  taken  the  years  1916  and  1917  as  a 
basis  in  arriving  at  estimates  for  the  present  time.  It  was 
believed,  however,  that  the  first  five  months  of  1917  and 
19I8  would  furnisli  a  more  reliable  guide  and  comparisons 
were  made  with  these  periods  in  two  ways. 

The  first  is  for  the  entire  five  months  periods,  but  since 
it  could  have  been  argued  that  in  the  months  of  January  and 
February  there  were  unprecedented  weather  conditions,  caus- 
ing loss  of  'passenger  revenue  and  increase  in  operating  ex- 
penses and  that  these  should  be  eliminated,  a  second  com- 
parison was  made  of  the  months  of  March,  April  and  May 
of  these  two  years,  as  presenting  a  more  normal  situation. 

From  this  data  the  net  cost  of  carrying  jjassengers  was 
found  to  be  .5.746  cents  per  revenue  passenger.  In  arriving 
at  this,  provision  was  made  for  a  25  per  cent,  increase  in 


wages  and  for  the  additional  freight  charges  on  coal  and 
other  commodities  ordered  l)y  the  United  States  railroad  ad- 
ministration. 

The  return  to  the  comjjany  remains  the  same  as  in  tlie 
previous  ordinance,  which  was  approved  by  a  vote  of  the 
people,  except  that  it  was  adjusted  to  cover  the  interest 
charges  on  notes  for  the  purchase  of  new  cars  in  1917. 

The  initial  rate  of  fare  has  been  placed  at  C  cents,  and 
it  is  lielieved  that  the  margin  of  24  cents  per  revenue  pass- 
enger will  take  care  of  any  falling  off  of  traffic  due  to  the 
increased  fare.  As  soon  as  costs  of  materials  and  supplies 
are  reduced,  a  rate  of  even  lower  than  5  cents  may  become 
effective  under  the  automatic  plan,  thus  giving  the  public 
the  benefit  of  the  change  without  waiting  until  the  end  of 
the  revision  period. 

The  committee,  in  recognition  of  the  5  cent  fare  prin- 
ciple and  as  an  incentive  to  the  company  to  co-operate  in 
the  reducing  of  fares  as  soon  as  possible,  provided  that  when 
fares  are  reduced  to  5  cents  the  company  may  retain  45  per 
cent,  of  such  surplus,  the  remaining  55  per  cent,  going  to 
the  reserve  fund  to  further  reduce  fares.  When  fares  are 
above  6  cents  the  entire  surplus  goes  to  the  reserve  fund, 
the  company  receiving  no  part  of  it.  This  fully  meets  the 
only  objection  raised  against  the  service-at-cost  plan,  name- 
ly: that  since  the  company  is  not  affected  by  change  in  rates 
of  fare  there  would  be  a  tendency  to  indifference  as  to  op- 
erating methods,  throwing  the  burdens  entirely  upon  the 
city  to  enforce  efficiency.  Under  the  plan  presented,  increas- 
ed fares  will  always  work  to  the  financial  detriment  of  the 
company,  while  the  city  has  ample  control  over  the  service 
to  prevent  its  impairment. 

Plan  Newr  to  Franchise  Ordinances 

In  order  to  provide  service-at-cost  a  city  must  be  in 
a  position  to  know  that  the  cost  is  not  excessive  and  that 
no  improper  or  unreasonable  charges  have  been  made.  Pro- 
vision was  therefore  made  for  complete  control  over  pur- 
chases, salaries  and  all  other  operating  expenses  of  the  com- 
pany by  a  plan  that  is  new  in  franchise  ordinances.  The  com- 
pany is  required  to  prepare  an  annual  budget,  which  must  be 
approved  by  the  city  and  all  expenditures  must  be  kept  with- 
in the  budget  allowances  and  made  only  for  the  purposes 
therein  provided.  A  supplemented  budget  may  be  filed  for 
approval  to  meet  emergencies.  In  addition  the  city  has  the 
power  to  disapprove  the  purposes  of  any  voucher.  There  is 
approximately  as  much  control  over  the  financial  operations 
of  the  company  as  the  city  would  exercise  over  the  utility 
if  it  were  municipally  owned.  Provision  is  made  for  arbitra- 
tion in  case  of  a  disagreement  between  the  city  and  the  com- 
pany. 

Working  Capital  Fund 

A  new  provision  in  the  ordinance  is  for  the  establish- 
ment of  a  working  capital  fund,  which  will  appeal  at  once  as 
essential  to  modern  business  operations  on  a  large  scale. 
This  will  enable  the  company  to  have  on  hand  a  sufficient 
amount  of  supplies,  materials  and  cash  to  meet  emergencies, 
make  purchases  to  the  liest  advantage,  avail  itself  of  dis- 
counts thereby  effecting  a  saving  in  the  cost  of  operation 
which  will  inure  to  the  benefit  of  the  car-rider.  This  is  so 
generally  accepted  in  modern  business  practice  that  no  furth- 
er description  should  be  necessary.  As  in  other  instances, 
the  amount  and  operation  of  the  funds  is  under  constant 
regulation  by  the  city. 


The  electric  light  and  power  department  of  Saskatoon, 
Sask.,  for  the  first  ten  months  of  the  year  1918,  showed  a 
profit  of  $3,196.  The  street  railway  system,  however,  went 
in  the  hole  to  the  extent  of  $8,730.  The  waterworks  depart- 
ment, with  a  profit  of  $10,334,  enables  the  public  utilities,  to 
show  a  net  surplus  of  approximately  $4,699. 
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A  Diagram  From  Which  May  Be  Readily  Deter- 
mined the  Cost  of  Coal  for  Generating  Steam 

The  accouipanyiiiy  diagram  lurnislics  llic  power  plant 
operator  accurate  information  on  the  cost  of  coal  for  gener- 
ating steam.  Knowing  the  price  and  the  amount  of  coal 
burned  and  the  quantity  of  water  evapt)rated.  the  solution  is 
easy.  Start  with  the  cost  of  coal  per  ton  and  project  vertically, 
intersecting  the  oblique  line  corresponding  to  the  evaporation 
from  and  at  213  degrees  F.  being  obtained  from  the  boilers, 
then  move  horizontally  to  the  left  margin,  where  the  cost  of 
coal  to  evaporate  one  thousand  pounds  of  water  from  and  at 
312  degrees  F.  is  given.  The  chart  can  also  be  used  to  deter- 
mine the  evaporation  required  to  generate  steam  at  a  certain 
cost,  by  reversing  the  above  process.  This  chart  stiould 
awaken  interest  in  the  relative  efficiency  of  a  tnechanical 
stoker  as  compared  with  hand  firing.  The  stoker  shown  in 
the  illustration  attacks  Mr.  Wasted  Fuel  from  the  following 
angles: 

1.  Smokeless  comi)ustion  and  a  high  ]irecentage  of  CO'. 

2.  V  olatile  substances  in  the  coal  are  distilled  before  they  are 

introduced  to  the  incandescent  fuel  bed. 
.T.  A  forced  draft  system  of  air  control  supplies  the  correct 

amount  of  air  mixture  at  all  times. 
4.  Carbon  often  wasted  in  the  ash  is  burned  before  dropping 

the  dumping  grates. 


Montreal  Tramway  Extensions  . 

Mr.  W  illard  F.  Graves,  consulting  engineer  to  the  Mont- 
real Tramways  Company,  speaking  at  a  luncheon  of  the 
Kiwanis  Club  recently,  said  that  extensions  to  the  Montreal 
Tramway  system  would  be  commenced  early  next  spring,  as 
the  company  had  been  notified  that  the  mills  would  commence 
rolling  the  required  rails  in  January.  These  rails  will  be  of 
the  grooved  girder  type,  weighing  115  pound  to  the  yard. 
Mr.  Graves  stated  that  transportation  systems  throughout 
the  whole  continent  were  suffering  froin  over-regulation  by 
governments,  municipalities  and  commissions  and  they  were 
on  the  point  of  bankruptcy. 

Touching  on  the  capital  tied  up  in  tlie  company  equip- 
ment, he  said  that  twenty  per  cent,  of  it  was  only  in  use  for 
a  few  hours  a  day  during  the  rush  hours.  There  was  1,200 
freight  and  passenger  cars  in  operation,  and  they  travelled 
2,"), 000,000  car  miles  a  year  through  the  city.  He  spoke  of  the 
difficulty  of  getting  coal,  and  of  the  steps  being  taken  to  put 
in  hydro-generators,  and  incidentally  mentioned  that  the  re- 
placing of  the  cross  section  at  the  corner  of  Guy  and  St. 
Catherine  cost  about  $30,000,  while  they  had  come  to  an  ar- 
rangement with  the  city  by  which  it  was  hoped  to  make  those 
w^ho  excavated  under  the  car  tracks  and  thus  damaged  the 
paving  for  which  the  company  was  responsible  compensate 
the  company  for  the  damage  done. 


Cost  of  Coal  per  Ton  of  ZOOO  Lbs.- Dollars. 


Chart  to  show  the  cost  of  coal  for  generating  steam. 
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Municipal  Engineers  Will  Meet  in  Convention 
January  30  and  31 

The  winter  ciinvenlion  of  the  Association  of  Municipal 
Electrical  Engineers  will  be  held  in  Toronto,  on  Thursday 
and  Friday,  January  30  and  31.  The  meetings  will  be  held  at 
the  Chemistry  and  Mining  Building,  College  Street,  head 
Df  McCaul  Street.  The  programme  so  far  outlined,  is 
a  most  attractive  one,  including  an  address  by  Mr.  W.  B. 
Johnson,  of  the  Montreal  Light,  Heat  and  Power  Consoli- 
dated, on  the  subject  "Advisability  of  central  station  com- 
panies handling  appliances  and  supplies  and  maintaining 
standard  prices  as  established  by  the  manufacturers."  Pro- 
fessor W.  H.  Price,  of  the  University  of  Toronto,  will  give 
an  oscillograph  talk,  and  Mr.  A.  S.  L.  Barnes  will  read  a 
paper  on  "Bare  versus  weatherproof  wires  for  potentials 
higher  than  750  volts."  Mr.  W.  L.  Goodwin  has  also  been 
secured  and  will  address  the  delegates  on  Friday  morning  on 
his  well  known  subject  of  a  closer  co-ordination  of  the 
various  elements  of  the  electrical  trade  with  a  view  to  dis- 
solving some  of  the  well  known  ills.  A  dinner  will  be  held 
on  Thursday  evening,  January  30,  at  a  place  yet  to  be  ar- 
ranged, at  which  the  speaker  will  be  Mr.  C.  H.  Hopper,  of 
the  Canadian  Westinghouse  Company.  The  business  will 
include  the  election  of  officers  of  the  association  for  the 
coming  year.  Commercial  companies  are  reminded  that,  by 
a  resolution  passed  at  the  Niagara  Falls  convention  last 
spring,  they  are  now  elegible  for  membership  in  this  asso- 
ciation and  we  understand  a  number  of  companies  have 
taken  advantage  of  this  invitation.  The  executive  of  the 
association  wish  it  to  be  understood,  however,  that  all  will 
be  welcome  at  the  convention  whether  they  are  members  or 
not. 


Taxation  and  Municipal  Railways 

Bill  No.  64,  before  the  Ontario  Legislature,  is  an  amend- 
ment to  the  Assessment  Act,  and  provides  for  the  exemption 
of  municipally  owned  electric  railways  from  taxation.  At  a 
special  meeting  of  the  Assessment  Committee  recently  a 
deputation  from  St.  Thomas  protested  against  the  proposed 
legislation  as  applied  to  the  London  and  Port  Stanley  Rail- 
road, operated  by  the  city  of  London.  It  was  claimed  that 
this  road  is  not  a  public  utility  either  in  operation  or  origin, 
but  is  solely  a  commercial  enterprise  operated  for  profit.  The 
company's  restaurant  and  amusement  business  at  Port  Stan- 
ley was  also  referred  to  as  being  a  direct  competition  to  those 
merchants  contributing  taxes.  Mr.  T.  G.  Hellmuth,  K.  C, 
on  behalf  of  the  London  and  Port  Stanley  Railway,  claimed 
that  the  road  was  operated  at  cost  and  without  benefit  to  the 
city  of  London;  also  that  the  advantages  derived  by  the 
townships  and  the  village  of  Port  Stanley  more  than  ofTset  a 
taxation. 


Power  for  Nitrate  Plant 

The  Union  Gas  &  Electric  Company,  Cincinnati,  Ohio, 
has  recently  contracted  with  the  United  States  to  supply 
power  to  the  nitrate  plant  at  Cincinnati.  The  company  is  to 
furnish  electrical  energy  for  the  operation  of  the  plant  for  a 
demand  of  not  less  than  30,000  kw.  or  more  than  40,000  kw., 
the  charge  for  which  is  to  be  computed  on  a  combined  de- 
mand and  energy  basis.  The  power  factor  guaranteed  by 
the  United  States  is  to  be  not  less  than  85  per  cent,  at  the 
power  house.  The  load  factor  is  estimated  at  90  per  cent, 
or  better,  and  the  estimated  consumption  of  energy  for  the 
five  year  period  is  1,750,000,000  kw.-hr. 

A  recent  explosion  at  one  of  the  buildings  of  the  Can- 
adian Electrical  Products  Company,  Shawinigan  Falls,  Que., 
caused  damage  amounting  to  about  $100,000.  Four  persons 
were  killed  and  ten  injured. 


A  Valuable  Catalogue 

Tiie  ]uigene  F.  Phillips  Electrical  Works,  Limited,  are 
distributing  a  handsome  catalogue  descriptive  of  their  wires 
and  cables.  This  catalogue  is  divided  into  five  sections. 
Section  1  deals  with  electrical  conductors;  section  2,  bare 
and  weatherproof  wires  and  cables,  magnet  wires,  cotton 
covered  wires;  section  3,  rubber  insulated  wires  and  cables, 
flexible  cords;  section  4,  paper  insulated  power  cables  and 
telephone  cables,  varnished  cambric  insulated  cables;  and 
section  5,  general  information.  The  catalogue  is  handsomely 
bound  in  convenient  book  form,  4J/2  by  7  inches,  and  is  a 
regular  encyclopedia  of  information  regarding  wires  and 
cables,  particularly  the  final  section,  which  contains  tables  of 
weights  and  measures,  conversion  factors,  temperatures, 
trigonometric  formulae,  natural  sines,  cosines,  etc.,  defini- 
tions of  electrical  units  and  terms,  systems  of  transmission 
and  distribution,  transmission  losses,  vector  diagrams,  etc. 
It  is  one  of  the  most  complete  and  well  arranged  catalogues 
we  have  seen. 


Transferred  to  Dept.  of  Trade  and  Commerce 

The  l^lectrical  Standards  Laboratory,  Ottawa,  Mr.  O. 
Higman,  chief  engineer,  has  sent  out  notice  that  the  admin- 
istration of  the  following  Acts  of  the  Federal  Parliament 
have  been  transferred  from  the  Inland  Revenue  Department 
to  the  Department  of  Trade  and  Commerce:  The  Electrical 
Units  Act;  the  Electrical  Inspection  Act;  the  Electricity  and 
Fluid  Exportation  Act;  and  the  Gas  Inspection  Act. 


Sherbrooke  Gets  Temporary  Contract 

For  two  days  Sherbrooke,  P.  Q.,  was  without  a  tramway 
service,  the  Sherbrooke  Railway  Company  discontinuing  its 
service  owing  to  the  council  refusing  to  meet  the  request  of 
tlie  company  for  increased  fares.  The  result  of  the  deadlock 
was  a  decision  of  the  council  to  grant  a  temporary  new  con- 
tract for  five  months,  under  which  the  fares  are  5  tickets  for 
a  quarter;  6  workmen's  tickets  for  a  quarter  within  restricted 
hours,  and  seven  tickets  for  school  children  for  the  same 
amount.  On  this  basis  the  service  was  resumed.  A  new  per- 
manent contract  will  be  drawn  up  and  submitted  to  the  tax- 
payers. The  company  and  the  council  ha-ve  been  negotiating 
for  a  long  time  as  to  extension  and  fares. 


As  Great  Britain  has  met  with  such  signal  success  in  its 
land  cultivation  programme,  so,  there  are  striking  indications 
that  a  nevy  spirit  has  been  introduced  into  its  industrial  life 
v'hich  may  go  far  towards  establishing  better  relations  be- 
tween capital  and  labor.  This  new  industrial  movement  is 
dealt  with  at  length  in  a  pamphlet,  "Industrial  Relations,"  al- 
ready published  by  the  Canadian  Reconstruction  Association. 
It  furnishes  further  convincing  proof  of  the  progressive  tem- 
per in  which  the  United  Kingdom  is  dealing  with  reconstruc- 
tion problems. 


The  Winnipeg  Electric  Railway  Company  are  adding 
ten  new  steel  cars  to  their  rolling  stock.  There  are  being 
manufactured  by  the  Ottawa  Car  Company  and  are  at  pre- 
sent in  the  last  stages  of  construction.  The  Winnipeg  com- 
pany are  also  re-constructing  their  present  rolling  stock  at 
the  rate  of  ten  cars  per  month,  forty  cars  having  already 
passed  through  their  hands. 


The  Dominion  Iron  and  Steel  Company  of  Sydney,  N. 
S.,  recently  awarded  a  contract  for  a  5,000  kw.  turbo-gener- 
ator and  two  1,000  kw.  motor  generators,  to  the  Canadian 
General  Electric  Company.  The  contract  also  includes  a 
quantity  of  motor  ^nd  accessory  equipment. 
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Why  are  Electrical  Dealers  not  D-E-A-L-I-N  G? 
Why  is  This  Profitable  Business  Left  to  the 
Hardware  Man  and  the  Druggist?  Does 
the  Goodwin  Plan  Solve  the 
Problem  ? 

In  recent  issues  we  have  been  pointing  out  the  profitable 
business  that  by  right  belongs  to  the  contractor-dealer,  but 
is  being  handled  by  the  hardvvareman  and  others.  Remem- 
bering the  keen  activity  of  the  British  Columbia  Association 
of  Electrical  Dealers  and  Contractors,  we  addressed  a  letter 
to  the  secretary,  asking  an-  expression  of  opinion,  and  have 
the  following  most  interesting  reply  from  the  president,  Mr. 
E.  Brettell.  The  question  in  our  letter  to  which  he  refers, 
ran  as  follows: 

"It  is  clear  to  everybody,  we  think,  that  the  electrical 
merchandizing  business  ought  to  be  handled  by  electrical 
contractors  and  dealers.  Where  then  is  the  trouble  ?  Is  it 
because  the  electrical  contractors  haven't  sufficient  capital, 
sufficient  enterprise,  sufficient  ability,  sufficient  backing  by 
the  manufacturers,  or  what  is  it?" 

Mr.  Brettell's  Reply 

Electrical  Supply  &  Contracting  Co.  Limited, 

Vancouver.  B.C..  15th  December,  1918. 
Editpr  Electrical  News: — 

Your  letter  to  Captain  Conway,  as  secretary  of  our  as- 
sociation, interests  me  very  much,  so  much  so  that  I  am 
going  to  write  you  very  fully  on  this  subject,  though  I  do 
so  rather  as  an  individual  electrical  contractor-dealer  than 
as  president  of  our  association.  Perhaps  in  my  remarks  I 
may  appear  to  have  my  knife  into  big  companies  or  corpora- 
tions, and  to  start  picking  holes  in  them  rather  than  putting 
our  own  house  in  order  and  endeavoring  to  help  ourselves. 

In  answering  your  question — "Where  then  is  the  trou- 
ble— is  it  that  the  contractor-dealers  haven't  sufficient  back- 
ing from  the  manufacturer  ?" 

I  am  going  to  refer  you  to  a  splendid  slogan,  if  I  may 
use  that  word,  which  has  been  and  is  now  being  continu- 
ously displayed  in  "Electrical  Merchandizing"  and  in  this 
slogan  that  journal  is  doing  much  for  the  contractor-dealer: 
I  refer  to  the  following:  "If  your  overhead  is  23  per  cent, 
and  you  want  to  make  10  per  cent,  profit  you  must  add 
50  per  cent,  to  your  cost  of  labor  and  material." 

Now,  Sir,  let  me  give  you  two  concrete  examples  and 
thereby  answer  "Is  it  that  the  dealers  haven't  sufficient  back- 
ing from  the  manufacturers?"   Here  in  our  city  if  a  dealer 

signs  a  contract  with  the  Company, 

or  the    Company,  as  the  case  may  be.  to  take  $2,500.00 

worth  of  mazda  lamps,  he  gets  a  discount  of  25  per  cent, 
from  the  list  price;  mind  you  25  per  cent,  off  an  article  which 
is  breakable  and  which  one  often  has  to  replace  to  a  good 
customer  rather  than  lose  that  customer's  business  in  other 
goods. 

Now  let  it  be  granted  that  our  overhead  varies  between 


M  per  cent,  and  35  per  cent.,  {.and  these  figures  have  been 
proved):  let  us  also  consider  the  valuable  time  that  is  often 
spent  selling  a  dear  old  lady  perhaps  one  mazda  lamp;  next 
turn  to  the  paper  and  string  that  is  required,  all  of  which 
must  be  taken  into  account  when  selling  each  individual  ar- 
ticle. Is  there  a  single  dealer  in  Canada  wlio  can  say  he 
makes  money  by  the  sale  of  tungsten  lamps  ? 

Again  we  are  told:  "Oh,"  says  the  man  willing  to  argue, 
"Lamps  to  the  electrical  dealer  are  like  sugar  to  the  grocer 
— they  bring  customers  to  our  stores."  In  this  I  fail  to  agree 
and  even  if  it  were  so.  there  is  no  reason  why  a  single  ar- 
ticle should  be  sold  which  is  nothing  more  than  a  dead  loss 
to  the  business. 

Let  us  take  another  glaring  example:  The  products  of 
the  company  are  offered  by  our  wholesale  houses  here  at  a 
discount  of  30  per  cent,  off  the  list.  Here  again  are  per- 
ishable goods,  goods  which  depreciate  if  not  soon  turned 
over,  lamps  which  are  fragile;  and  on  how  many  occasions 
do  we  have  to  replace  batteries  that  some  good  customer 
only  uses,  or  says  he  does,  for  a  couple  of  hours. 

I  have  taken  the  products  of  three  well-known  com- 
panies and  in'  neither  case  is  the  discount  sufficient  to  en- 
able the  slogan  afore-mentioned  to  be  carried  out,  and  I 
maintain  that  in  selling  these  goods  the  dealer  is  doing  no 
more  than  making  his  overhead,  or  in  other  words,  he  is 
keeping  his  store  open  and  running  his  business  as  a  dis- 
tributor for  the  manufacturer,  and  absolutely  nothing  else. 

.\nother;  may  I  copy  Mr.  Goodwin  and  say  the  "ill  of 
the  industry"  to  my  mind  is,  that  it  is  possible  for  any  con- 
sumer, take  for  instance  a  lawyer,  to  purchase  his  goods 
elsewhere  than  in  a  retail  store,  and  my  "elsewhere"  means 
with  the  electrical  wholesaler.  In  this  matter  it  may  be 
true  that  the  wholesalers,  or  many  of  them,  sell  at  the  regu- 
lar retail  price,  but  in  other  lines  of  business  the  wholesaler 
will  not  sell  at  all,  but  will  refer  his  prospective  customer 
to  one  of  the  retail  stores.  In  these  cases  the  dealer  is 
losing  profit  which  absolutely  and  entirely  belongs  to  him. 
In  this  matter  I  therefore  maintain  that  a  wholesaler  should 
be  a  wholesaler  only. 

After  giving  this  matter  much  thought  I  certainly  do 
not  place  the  entire  blame  on  the  manufacturer;  a  great  deal 
must  also  be  attached  to  the  dealer,  but  I  do  not  believe  in 
the  theory  that  electrical  dealers  as  a  whole  suffer  from  lack 
of  capital,  lack  of  enterprise  or  lack  of  ability.  The  electri- 
cal dealer,  as  I  know  him.  compares  very  favorably  with  a 
dealer  in  any  other  line  of  business  and.  thinking  this,  I 
feel  there  is  something  wrong  in  the  business,  and  that 
something  is  borne  out  by  two  of  the  examples  I  have  given 
above. 

The  time  never  was  more  opportune  when  these  matters 
could  be  taken  up  by  the  manufacturers.  The  public  have 
become  used  to  higher  prices  and  an  opportunity  will  occur 
in  the  period  of  reconstruction  for  the  manufacturers  to  deal 
more  generously  with  the  recognized  distributor. 

In  closing  let  me  point  out  to  every  electrical  contractor- 
dealer  the  absolute  necessity  of  becoming  a  member  of  his 
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local  association.  Let  us  endeavour,  through  our  associa- 
tions, not  to  pass  heated  resolutions  against  manufacturers, 
central  stations,  etc.,  hut  let  us  rather  point  out  to  them 
that  if  the  dealer  is  to  be  the  manufacturers's  distributor  of 
the  future  and  is  to  rise  to  that  "place  in  the  sun"  amongst 
Inisiness  men  to  which  a  large  majority,  by  hard  work  and 
long  hours,  are  entitled  to,  reconstruction  is  necessary,  and 
as  long  as  this  is  delayed  so  long  will  the  contractor-dealer 
hold  that  supreme  seat  at  the  head  of  the  roll  which  shows 
that  "more  electrical  dealers  go  out  of  business  in  propor- 
tion to  the  number  operating  than  in  any  line  of  business." 

This  epistle  may  stamp  me  as  a  chronic  kicker,  but  I 
have  stated  my  opinions  freely  and  I  shall  follow  with  the 
deepest  interest  any  articles  which  may  appear  in  your  col- 
umns with  reference  to  this  most  important  matter. 

Yours  very  truly, 
(Signed)  E.  Brettell,  President, 
British   Columbia  Association 
Electrical  Contractors  and  Dealers. 


Having  Secured  Mail  Delivery,  Installed  His 
Telephone  and  Bought  His  Automobile,  the 
Farmer  is  Waiting  for  His  Light  and 
Power  Plant. 

A  few  short  years  ago  the  farmer  shook  his  fist  at  every 
motor  car  that  passed  his  door.  They  "tore  Hp  the  roads, 
frightened  the  horses,  made  the  highways  unsafe  for  horse 
drawn  traffic  and  filled  the  air  with  unhealthy  odors."  To- 
day every  well-to-do  farmer  owns  his  own  motor  car.  With 
telephone,  daily  mail  delivery,  good  roads  and  automobiles, 
what  is  it  the  farmer  lacks  to  make  country  life  contain  all 
the  advantages  without  any  of  the  disadvantages  of  city 
life? 

Only  one  thing,  apparently— an  electric  light  and  power 
plant.  And  who  is  to  sell  it  to  him?  The  machine  agent? 
But  he  knows  nothing  about  installing  and  operating  it.  The 
contractor  eventually  comes  on  the  job.  Why  is  he  not  the 
logical  man  to  make  the  sale  and  also  take  the  profit?  There 
is  more  profit  in  selling  equipment  than  in  installing  it.  Why 
neglect  the  more  profitable  work? 

Mr.  George  W.  Hill  -writes  a  good  article  in  the  Elec- 
trical Review  in  which  he  points  out  that  city  central  sta- 
tion and  power  distributing  companies  have  tried  extending 
their  lines  into  the  farming  districts,  but  as  a  rule  it  has 
not  paid  them  because  of  the  heavy  cost  of  line  construction. 
The  only  electrical  current  practical  to  use  on  the  farm  is 
from  a  low  voltage,  direct  current  plant  on  the  premises. 
Those  of  us  who  have  been  connected  with  the  electrical 
industry  for  the  past  thirty  odd  years,  will  remember  the  old 
direct  current  generators  which  perhaps  lighted  our  home 
town.  The  other  principal  electrical  feature  of  the  plant  is 
the  electric  storage  battery,  the  practicability  of  which  has 
been  recognized  for  more  than  a  quarter  of  a  century.  The 
only  essential  dif¥erence  therefore  between  the  plants  which 
have  been  ofTered  to  the  farmer  and  those  formerly  used  for 
town  lighting  is  the  internal-combustion  engine  which  is 
being  used  to  drive  the  generator,  and  the  automobile  in- 
dustry has  long  since  solved  the  problem  of  the  engine. 

Nearly  all  of  the  farm  lighting  plants  on  the  market 
to-day  employ  engines  which  resemble  so  closely  the  one 
which  the  farmer  has  been  using  on  his  farm  or  on  his  car, 
that  little  attention  is  paid  to  this  feature  of  the  plant  except 
to  know  whether  it  is  a  two  or  four-cycle,  air  or  water- 
cooled  engine. 

The  farmer  only  has  to  be  sold  on  the  utility  of  the 
plant,  what  it  will  do  for  him,  how  long  will  it  do  it,  and 


how  economically  as  compared  with  other  forms  of  light  and 
power. 

Adaptability  and  Advantages  of  Farm  Lighting  Plants. 

The  following  is  a  list  of  the  principal  things  which  a 
good  electric  light  and  power  plant  will  do  for  the  country 
home. 

It  Betters  Living  Conditions. — It  furnishes  better  and 
safer  light,  eliminates  smoky,  dirty  coal-oil  lamps,  makes 
automatic  water  system  possible,  minimizes  fire  hazards, 
makes  the  home  more  cheerful  and  comfortable,  saves  much 
labor  around  the  house,  keeps  the  children  at  home,  and  at- 
tracts desirable  company  for  the  family. 

It  Pays  for  Itself. — It  makes  the  following  savings  pos- 


sible, thus  quickly  paying  for  itself: 

Runs  washing  machine  4  hours  each  week  $  1.00 

Runs  cream  separator  14  times  each  week   1.0.5 

Pumps  water  for  a  complete  supply   1.00 

Runs  vacuum  cleaner  7  times  each  week    1.00 

Saves  two  hours  each  week  in  ironing  60 

Runs  electric  fan  during  hot  weather  25 

Permits  small  boy  to  milk  50  cows  14  times  each  week, 
saving  3  grown  persons'  time  2  hours  daily  or  42 
hours  total  weekly   12.50 


Total  (neglecting  numerous  other  chores)   $17.50 


Saving  $17.50  each  week  for  52  weeks  results  in  saving  in 
labor  cost  of  $910  in  one  year. 

It  should  not  be  a  difficult  matter  to  sell  a  farmer  some- 
thing which  betters  living  conditions  and  also  pays  for  itself 
in  a  year  or  two. 

It  Modernizes  the  Country  Home. — It  provides  constant 
water  pressure  for  the  lavatory,  the  bath,  the  toilet,  and  sink, 
sprinkles  the  lawn,  and  furnishes  ample  fire  protection.  It 
replaces  antiquated,  troublesome  and  inadequate  lighting  by 
modern,  convenient  and  satisfactory  lighting.  It  provides 
modern  conveniences  and  helps  make  the  country  home  prac- 
tically as  desirable  in  this  respect  as  the  city  residence. 

It  Provides  Convenience  and  Comfort  to  Those  Who 
May  Be  Sick. — It  heats  water  quickly,  heats  electric  hot 
pad,  operates  electric  fans,  provides  light  at  all  times  of  the 
day  or  night  by  merely  pushing  a  button.  It  does  not  burn 
the  health-giving  oxygen  in  the  room.  It  provides  current 
for  call  bells.  It  assists  the  doctor  in  his  calls,  assists  the 
nurse  in  her  duties  and  makes  the  sick  room  more  bright 
and  cheerful. 

It  Saves  the  Time  and  Labor  of  the  Housewife. — It  runs 
the  washing  machine  and  wringer,  saves  much  work  and 
many  steps  on  ironing  day.  It  saves  the  bother  and  time  of 
taking  care  of  oil  lamps.  It  provides  hot  and  cold  water  at 
the  sink,  sweeps  the  carpets  and  rugs  with  a  vacuum  cleaner, 
cleans  furniture,  mattresses  and  tapestry  without  removing. 
It  runs  the  cream  separator  for  her,  pumps  the  water  without 
ef¥ort  or  time  loss,  furnishes  heat  for  toasters  and  coflfee 
percolator,  assists  the  mother  in  the  care  of  her  children  at 
night. 

It  Saves  Time  and  Labor  for  the  Farmer. — It  runs  the 
milking  and  other  dairy  machines,  farm  mill,  sheep  and 
horse  clippers,  grindstone,  saw,  etc.,  and  provides  a  bright 
light  throughout  yards  and  out-buildings.  It  saves  much 
time  and  lessens  the  danger  in  getting  about  the  place  at 
night. 

It  Makes  for  More  Productive  Labor  Hours  in  the  Field. 
— A  boy  can  milk  cows,  grind  feed,  pump  water  and  do  many 
other  things,  electrically  which  would  require  the  time  and 
labor  of  older  persons. 

It  Keeps  the  Children  at  Home. — Boys  and  girls  enjoy 
tlicir  home  better  because  it  is  modernized.  They  invite 
and  everyone  enjoys  having  company.  It  causes  both  old 
and  young  people  to  have  a  pride  in  their  home.  Relief 
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from  many  of  the  cliores  and  much  of  the  drudgery  gives 
more  leisure  to  enjoy  the  home.  It  provides  the  best  light 
for  students.  All  told,  it  makes  the  home  a  more  desirable 
place  to  live  in. 

It  Helps  to  Solve  the  Labor  Problem. — It  makes  the 
farm  more  attractive  to  those  seeking  employment.  It  elim- 
inates "Blue  Monday."  Ask  mother  why.  It  reduces  the 
amount  of  work  to  be  done  and  makes  it  possible  to  dispense 
with  all  or  most  of  the  outside  help  about  the  -house. 

It  Is  an  Improvement  to  the  Farm. — It  increases  the 
value  per  acre  like  other  improvements.  It  is  a  valuable, 
profitable  and  permanent  investment.  Electric  lighted  farms 
sell  more  readily. 

Opportunities  for  the  Electrical  Contractor-Dealer. 

Think  this  over.  Mr.  Electrical  Contractor,  and  tell  us 
why  you  cannot  sell  such  plants  to  the  farmers  of  your 
community,  where  you  can  make  him  admit  all  of  the  above 
points.  Any  farmer  will  tell  you  that  he  will  buy  anything 
at  almost  any  price  which  will  better  living  conditions  and 
pay  for  itself  several  times  over  during  its  useful  life. 

There  are  hundreds  of  thousands  of  prospects  in  Amer- 
ica, who  will  sooner  or  later  possess  an  electric  lighting  plant 
of  some  kind,  yet  the  electrical  industry  has  been  asleep  at 
the  switch  and  is  letting  these  great  possibilities  slip  through 
its  fingers. 

The  result  is  that  the  business  is  fast  getting  into  the 
hands  of  the  implement  dealer,  hardware  and  automobile 
dealers,  and  numerous  other  merchants  are  looking  with 
eager  eyes  toward  the  electric  farm  lighting  business  as  a 
means  of  increasing  their  annual  profits  materially. 

This  business  logically  belongs  to  the  electrical  dealer 
and  contractor.  He  is  the  logical  person  to  handle  this  in- 
dustry in  his  respective  community,  because  he  is  very  likely 
the  only  person  equipped  to  do  the  wiring  and  furnish  the 
fixtures  and  utility  devices.  The  profit  on  the  sale  of  a 
plant,  plus  the  profit  on  the  things  which  usually  go  with 
the  plant,  is  very  attractive  or  at  least  should  be  to  an 
electrical  contractor  and  dealer. 

Many  of  our  present  day  contractors  would  be  much 
better  off  if  they  were  to  spend  the  same  time  in  the  coun- 
try selling  a  farmer  a  plant  and  installation  with  practically 
no  competition  than  he  would  be  playing  the  role  of  a  Sher- 
lock Holmes  in  an  attempt  to  learn  how  much  his  competi- 
tor is  going  to  bid  on  some  house-wiring  job  where  possibly 
the  gross  amount  of  the  job  would  not  equal  the  profit  to 
be  had  in  selling  one  country  electric  lighting  plant. 

The  writer  could  never  understand  why  the  electrical 
contractor  could  stand  idly  by  and  let  an  opportunity  as 
important  as  the  electric  farm  lighting  business  slip  through 
their  fingers,  while  whittling  pine  sticks  on  the  sunny  side 
of  their  shops  and  howling  about  how  rotten  conditions  are 
in  the  particular  town  in  which  they  live. 

Wake  up,  Mr.  Electrical  Contractor!  Get  into  the  game! 
Forget  the  competitor  you  are  trying  to  put  out  of  business, 
and  put  yourself  into  a  good  profitable  business.  You  know 
how  to  sell  goods.  You  know  how  to  wire  houses  and  barns, 
and  you  should  be  out  and  after  this  important,  profitable 
and  highly  promising  business. 

Profits  in  the  Business. 

You  can  sell  a  farmer  a  lighting  plant,  do  the  wiring, 
hang  the  fixtures  and  complete  the  job.  and  make  .$200  clear 
on  one  reasonably  sized  job  in  less  than  a  week.  How  many 
house-wiring  jobs  do  you  do  in  town  to  make  $200?  How 
often  do  you  find,  after  doing  a  good  many  jobs,  that  in  an 
effort  to  beat  your  competitor  you  have  lost  $200  or  more? 
If  you  are  in  the  electric  business  then  the  electric  farm  light- 
ing belongs  to  you. 

You  may  say  that  the  plant  manufacturers  are  not  com- 


ing to  you  to  induce  you  to  accept  the  distribution  of  their 
plants.  This  is  true  at  this  time,  but  if  you  show  signs  of 
life  you  will  find  that  they  would  prefer  you  to  non-electrical 
dealers,  because  this  solves  the  installation  problem — the 
most  perplexing  problem  they  have  to  contend  with  at  the 
present  time.  Now  is  the  opportunity  to  take  back  that 
which  slipped  away  from  you  when  you  were  "asleep  at  the 
switch."  The  manufacturers  are  fast  learning  that  the  things 
most  needed  at  this  time  to  complete  the  cycle  from  manu- 
facturer to  user  are  intelligent  selling  and  installing.  There 
seems  to  be  a  tendency  just  at  this  time  among  these  plant 
manufacturers  to  change  their  selling  policy  materially  and 
this  opens  a  great  opportunity  for  the  contractor-dealer  to 
reclaim  a  branch  of  the  electrical  business  which  came  very 
near  being  lost  to  the  industry.  . 

How  to  Do  Business  With  the  Farmer. 

Secure  the  agency  of  some  good  plant  and  go  to  work. 
The  farmer  may  be  a  stranger  to  you  at  first,  but  you  will 
soon  know  him.  And  he  will  best  know  you  by  your  con- 
duct and  especially  if  you  deal  honorably  with  him,  for  he 
will  boost  your  game  if  he  likes  you.  He  is  one  of  two 
things,  either  the  best  booster  or  the  most  persistent  knocker 
in  the  world. 

Sell  the  plants  and  make  the  user  help  you  sell  his 
neighbors.  Sell  him  permanently.  Sell  him  so  that  he  will 
look  to  you  for  all  of  his  electrical  requirements.  He  will 
go  out  of  his  way  to  tell  the  world  that  you  are  a  good  fel- 
low and  that  you  treated  him  all  right.  He  is  the  nicest 
fellow  in  the  world  to  do  business  with,  if  you  act  perfectly 
natural  when  you  are  in  his  presence.  Jpeak  the  farmer's 
language  and  don't  give  him  the  impression  that  you  are  the 
least  bit  wiser  than  he  is.  Just  tell  him  about  the  merits  of 
your  plant,  and  don't  knock  the  other  fellow's  plant.  Just 
show  him  what  the  plant  will  do  for  him  and  you  will  find 
him  an  interesting  listener  and  a  reasonable  person  to  do 
business  with. 

The  farmer  is  accustomed  to  buying  high-priced  articles 
like  tractors,  automobiles,  etc.,  and  the  writer  has  often  sold 
r.  farmer  an  electric  plant  and  installation  amounting  to 
from  $800  to  $1,000  in  less  time  and  with  less  effort  than  is 
sometimes  required  to  sell  some  city  customer  a  $47.50 
vacuum  cleaner  or  a  bill  of  fixtures  amounting  to  less  than 
$100. 

Merchandising  to  the  farmer  consists  of  having  a  merit- 
orious article  and  the  ability  to  tell  him  in  a  plain  elementary 
way  what  it  will  do  for  him.  It  was  first  thought  that  the 
farmer  would  buy  only  cheap  electric  fixtures  and  the  larger 
plant  concerns  arranged  catalogs  and  displays  based  upon 
this  idea,  but  they  have  found  that  the  farmer  demanded 
something  better,  and  to-day  the  farmers  are  buying  the 
highest  class  fixtures  on  the  market. 

The  writer  recently  sold  a  farm  electric  light  plant  for 
$650  and  he  also  sold  the  wiring,  fixtures,  a  vacuum  cleaner, 
iron  and  an  electric  washing  machine,  and  when  the  job' 
was  finished  the  farmer  handed  him  a  check  for  $1,045  cheer- 
fully, for  there  was  not  a  better  set  of  fixtures  in  ten  homes 
in  an  adjacent  town  of  25,000  people.  This  job  was  com- 
pleted in  exactly  five  days.  Four  such  jobs  per  month  would 
net  the  dealer  approximately  $1,000  monthly,  or  $12,000  per 
year.  This  is  possibly  as  much  profit  as  would  be  had  on 
three  or  four  times  the  gross  business  done  in  town  where 
unintelligent  competition  must  be  met. 

The  selling  of  an  electric  lighting  plant  to  a  farmer,  if 
sold  properly,  places  him  in  the  market  for  an  amount  of 
wiring,  fixtures,  and  accessories  equal  to,  if  not  exceeding, 
the  price  of  the  plant.  He  may  not  buy  them  all  at  once, 
but  from  time  to  time  you  will  be  called  upon  to  furnish 
one  or  more  utility  devices.  The  good,  conscientious  dealer 
who  sells  25  plants  in  his  neighborhood  has  made  a  nice 
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profit  on  the  sale  and  has  created  a  demand  for  some  ten  to 
twelve  thousand  dollars  worth  of  lamps  and  other  accessories 
within  the  next  12  or  18  months. 


How  do  you  Figure  Selling  Prices  and  Profits  ? 
How  Many  Times  Turn  Your  Stock 
in  the  Year  ? 

It  is  often  said  that  electrical  contractors  arc  poor  mer- 
chandisers— they  are  weak  on  bookkeeping  and  organization; 
forget  about  their  overhead  charges  and  otherwise  conduct 
their  businesses  as  good  business  men  ought  not  to  do.  A 
good  helpful  article  by  W.  R.  Thompson,  of  the  Industrial 
Service  and  Equipment  Cojnpany,  of  Boston,  on  figuring 
costs,  in  a  recent  issue  of  Contact,  runs  as  follows: 

How  Shall  We  Figure  Selling  Costs? 

"Shall  profits  be  figured  on  the  cost  or  the  selling  price?" 
has  in  the  past  few  years  been  a  much  mooted  question.  It 
is  coming  to  be  common  practice,  however,  to  figure  profits 
on  the  selling  price,  merely  because  the  other  figuring  opera- 
tions involved  are  simpler.  Otherwise,  it  doesn't  make  a  par- 
ticle of  difference  which  method  is  used,  so  long  as  all  per- 
centages are  figured  in  the  same  way.  There  are,  however, 
several  important  considerations  in  figuring  profits  which  are 
often  overlooked  and  which  it  is  the  purpose  of  this  article 
to  discuss. 

A  percentage  of  profit,  like  every  other  percentage,  arises 
from  the  ratio  of  certain  figures.  For  instance,  at  the  end  of 
the  year  when  a  mjsrchant  has  calculated  his  year's  profit,  he 
has  only  to  divide  this  profit  by  his  volume  of  business  to 
determine  the  part  of  every  dollar  that  is  left  as  profit.  In 
like  manner,  if  he  divides  the  total  cost  of  doing  business  by 
the  volume  of  sales,  he  has  the  part  of  every  dollar  that  went 
into  expenses.  Again,  if  he  divides  the  total  cost  of  goods 
sold  by  the  volume  of  sales,  he  has  the  amount  of  every  dollar 
that  represents  merchandise  sold. 

Suppose  for  illustration  that  your  sales  for  tlie  past  year 
amounted  to  $50,000;  that  the  cost  of  the  goods  shown  by  a 
carefully  taken  inventory  and  a  denreciation  charge,  was 
$30,000;  and  that  the  total  cost  of  doing  business  was  $15,000. 
This  would  leave  a  net  profit  of  $5,000,  which  would  be  ten 
per  cent  of  the  total  sales.  Cost  of  goods  would  be  sixty  per 
cent.,  and  cost  of  doing  business  thirty  per  cent,  of  the  sales. 
This  means  that  to  maintain  the  same  profit  and  sustain  the 
same  cost  of  doing  business  the  mark-up  for  the  coming  year 
must,  on  the  average,  not  fall  below  forty  per  cent,  of  the 
selling  price.  Notice  that  I  say  "on  the  average,"  which  does 
not  in  any  sense  mean  that  each  individual  invoice  should  be 
marked  up  at  that  rate. 

The  purpose  of  establishing  an  average  mark-up  per- 
centage is  simply  to  check  up  on  all  purchases  as  a  whole. 
This  seems  to  be  a  point  of  view  that  is  hard  for  many  re- 
tailers to  understand.  Average  mark-up,  based  on  the  past 
year,  simply  determines  the  average  gross  profit  you  may  ex- 
pect in  your  particular  line. 

Turnover  a  Vital  Factor. 

The  amount  that  any  individual  invoice  should  be  marked 
up  should  be  determined  on  the  basis  of  turnover.  For  in- 
stance a  line  of  goods  which  will  turn  four  times  a  year  can 
profitably  be  marked  with  one-fourth  the  mark-up  of  a  line 
that  turns  only  once. 

As  a  matter  of  fact  the  factors  that  determine  the  price 
are  generally  market  conditions  and  customers'  desires.  But 
any  individual  mark-up  should  at  least  equal  that  average 
gross  profit  multiplied  by  the  average  turnover  in  your  store; 
this  result,  in  turn,  divided  by  the  estimated  turnover  for  the 
line  being  marked.   To  continue  with  figures  used  above,  your 


average  mark-up  has  been  established  at  40  per  cent.  Your 
average  rate  of  turnover  is,  we  will  say,  two  and  one-half 
times  a  year.  Multiplying  forty  by  two  and  one-half  you 
obtain  100.  Now  suppose  you  are  marking  an  article  that 
past  experience  shows  you  should  turn  over  four  times  in  one 
year.  Dividing  100  by  four  you  obtain  25,  which  is  the  per- 
centage of  mark-up  that  the  article  in  question  should  bear. 
Still  figuring  your  percentages  on  sales,  and  supposing  that 
the  article  in  question  costs  75  cents,  you  should  be  able  to 
sell  it  for  at  least  one  dollar.  If  it  will  not  sell  at  that  figure, 
it  should  not  be  stocked  unless  for  some  reason  it  is  desired 
for  advertising  purposes;  that  is,  as  a  leader  or  because  it  is 
an  article  that  people  demand  in  stores  like  yours. 

Variations  of  the  Mark-Up 

One  of  the  records  of  the  greatest  value  to  the  manage- 
ment is  that  of  purchases  showing  the  variations  of  the  mark- 
up. It  is  by  watching  this  variation  rather  than  by  watching 
sales,  that  the  gross  profit  can  be  controlled.  Do  not  mis- 
understand me.  I  do  not  say  that  sales  should  not  be  watch- 
ed, for  they  should  be —  both  by  clerks  and  by  departments. 
Increased  sales  is  a  thing  to  promote.  The  point  I  want  to 
make  clear  to  every  merchant  who  doesn't  already  see  it,  is 
that  unless  the  goods  that  you  are  pushing  to  increase  sales 
show  proper  mark-up  each  month,  the  expected  profits  will 
never  show  up  in  the  form  of  actual  earnings. 

Personally  I  am  of  the  opinion  that  there  is  more  benefit 
to  be  derived  by  having  a  proper  record  of  purchases,  show- 
ing the  expected  gross  profit,  so  that  each  month  the  mer- 
chant can  see  how  near  his  purchases  show  his  average  mark- 
up necessary,  than  by  any  other  method.  Once  a  thing  is 
bought  it  has  to  be  sold,  so  the  place  to  put  on  the  brake  is 
before  the  order  is  made. 

If  every  retailer  would  get  into  the  habit  of  figuring  the 
mark-up  and  turnover  of  a  line  before  he  buys,  and  comparing 
it  with  his  average  needed  to  cover  his  cost  of  doing  business 
and  his  desired  profit,  he  would  have  less  goods  upon  which 
he  must  force  a  sale  by  special  prices. 

Study  Mark-Downs. 

Of  course,  it  is  a  well  recognized  fact  that  certain  articles 
will  have  to  be  marked-down  in  order  to  get  rid  of  them. 
All  such  mark-downs,  however,  result  in  a  reduction  of  the 
average  mark-up  or  gross  profit  estimated.  Unless  the  man- 
agement takes  this  fact  into  consideration  in  figuring  the  ex- 
pected profit  for  the  year,  it  will,  of  course,  fall  short  by  the 
amount  of  the  reductions. 

Many  retail  stores  are  paying  for  their  own  reductions  by 
taking  them  out  of  net  profits,  instead  of  counting  mark- 
downs  as  a  regular  cost  of  doing  business  and  including  it  in 
the  original  mark-up  average  which  must  be  maintained. 

Every  retailer  should  keep  a  record  of  all  reductions  and 
make  provision  for  this  expense  as  he  does  for  all  other  costs. 
Such  a  record  is  easy  to  keep.  One  may  have  a  special  note 
pad  on  the  counter  on  which  every  reduction  is  noted  or  the 
amount  of  the  reduction  as  well  as  the  amount  received  or 
charged  may  be  recorded  on  the  sales  slip. 

Each  day's  reductions  should  be  totaled  and  posted  to  the 
mark-down  record.  At  the  end  of  the  year,  or  six  months, 
or  whenever  you  have  an  accounting,  the  total  of  all  reduc- 
tions should  be  found.  These  should  be  divided  by  the  total 
sales  during  the  same  period  of  time.  The  result  will  be  your 
percentage  of  mark  downs  and  this  percentage  should  be 
added  into  the  estimated  gross  profit  in  figuring  mark  up. 
For  example,  suppose  that  you  have  found  your  other  ex- 
penses are  28  per  cent,  of  your  sales,  you  want  to  make  10 
per  cent,  net  profit,  and  your  mark-downs  total  2  per  cent, 
of  your  sales.  By  adding  these  you  have  40  per  cent,  which 
must  be  your  average  mark-up. 
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Keeping  the  Store  Force  on  Its  Toes  —  How 
Advantages  of  an  Adequate  System  of 
Daily  Records  Speed  Up  Turnovers 

By  Mr.  Perry  F.  Nichols' 

"Well,  I  won't  take  one  to-day,  but  maybe  I'll  be  in 
again,"  said  Mrs.  Palmer  as  she  turned  and  left  the  store. 

Now  every  clerk  knows  what  such  a  statement  generally 
means.  It  means  that  the  customer  will  keep  on  looking 
around  and  probably  buy  elsewhere,  if  she  buys  at  all.  In 
most  stores  her  statement  would  have  been  the  end  of  the 
matter.  The  clerk  would  probably  have  regretted  losing  a 
possible  sale.    But  that  would  have  been  all. 

But  it  was  otherwise  in  the  store  of  The  Edwards  & 
Chamberlin  Company,  of  Kalamazoo.  Michigan.  Charles 
Stewart,  a  clerk,  who  had  been  showing  Mrs.  Palmer  electric 
vacuum  cleaners,  went  over  to  a  small  desk  on  the  counter 
and  made  out  a  "prospect  slip"  from  remarks  she  had  made. 
While  he  had  been  waiting  on  her.  Stewart  had  found  out 
that  the  woman's  name  was  Mrs.  Sidney  Palmer,  that  her 
husband  was  a  machinist  earning  good  wages,  that  they  had 
just  come  to  Kalamazoo,  that  her  address  was  1426  Prospect 
avenue,  as  well  a.s  a  nuinhtT  of  other  hits  of  information  show- 


come  up  to  the  cashier's  office  they  are  placed  on  spindles 
with  corresponding  numbers.  Each  morning  these  slips  are 
added  and  posted  on  a  daily  sales  record.  The  charge  sales, 
which  are  kept  separate  from  the  cash  sales,  are  also  added, 
and  each  clerk  is  credited  with  the  charge  sales  which  he  has 
made.  The  cash  and  charge  sales  are  then  added  together 
thus  giving  the  day's  total  for  each  clerk. 

At  the  end  of  each  week  these  daily  sales  are  transferred 
to  a  weekly  report  and  totaled.  The  number  of  sales  made 
by  each  clerk  is  also  recorded  on  this  weekly  sheet.  One  of 
these  weekly  record:-  is  shown  here. 

The  first  general  column  is  headed  "position"  and  under 
that  are  the  sub-headings  "amount'.'  and  "number."  Under 
these  two  sub-headings  are  placed  the  rankings  of  the  various 
clerks.  That  is,  the  clerk  whose  sales  total  the  largest  amoun! 
of  money  has  a  figure  one  placed  opposite  his  name  in  the 
amount  column,  the  second  in  rank  a  figure  two,  and  so  on. 
The  same  plan  is  followed  in  respect  to  the  number  of  sales 
made  by  each  clerk,  as  the  clerk  who  has  the  largest  money 
total  does  not  necessarily  make  the  greatest  number  of  sales. 
The  remainder  of  the  blank  is  self-explanator)r. 

Each  clerk  ri-ceives  a  card  every  week  showing  his 
position  with  reference  to  the  nnniher  of  liis  sales  and  also 


Record  of  No.  and  Amount  of  Sales  for  Week  Ending 


.191 


POSITION 

NAME 

No. 
I 

MONDAY  TUtSDAY 

WEDNESDAY  THURSDAY 

FRIDAY        1  SATURDAY 

TOTAL 

Amt  No 

No. 

Amount 

r  ■■ 

2 

3 

4 



5 

6 

7 





1 
8 

:i 

9 

10 

U 

12 

13 

W 

Weekly  record  sheet  showing  daily  and  total  sales  made  by  each 


ing  in  what  kind  of  goods  she  and  her  husband  would  likely  be 
interested.  This  information  was  copied  on  the  prospect  slip 
which  was  then  sent  to  the  advertising  department. 

Arrived  at  the  advertising  department  H.  C.  Teller,  ad- 
vertising manager,  placed  Mrs.  Palmer's  name  on  a  mailing 
list  of  those  interested  in  vacuum  cleaners.  Several  pieces 
of  advertising,  including  a  personal  letter,  were  sent  to  her, 
all  setting  forth  the  advantages  of  the  particular  cleaner  in 
which  she  was  most  interested.  The  result  was  that  about 
10  days  later  she  came  in  and  bought  the  cleaner.  And  that 
was  not  all.  She  became  a  regular  customer  of  the  store, 
buying  many  household  supplies  there. 

The  foregoing  incident"  is  only  one  of  many  similar  in- 
cidents that  occur  every  day  in  this  store.  The  clerks  are 
up  on  their  toes  every  minute  trying  to  turn  each  shopper  into 
a  customer — if  not  at  once  at  least  eventually. 

How  the  Sale  Was  Clinched. 

The  management  has  worked  out  an  exceptionally  effect- 
ive plan  for  keeping  the  clerks  interested  in  preventing  any 
sales  from  getting  away.  It  begins  with  the  daily  sales  slips 
and  ends  with  a  1  per  cent,  commission  on  each  clerk's  sales, 
the  commission  being  paid  every  six  months. 

The  clerks  are  numbered,  and  as  the  cash  sales  slips 

*  Burroughs  Adding  Machine  Co.,  Detroit,  iq  Contact, 


their  amount.  This  keeps  up  the  interest  and  there  is  always 
a  friendly  rivalry  to  see  who  shall  occupy  the  first  places. 

The  large  record  sheet  mentioned  earlier  goes  to  A.  B. 
Teale,  manager  of  the  retail  department.  This  gives  him  a 
check-up  on  what  each  of  the  clerks  is  doing  and  enables 
him  to  give  a  word  of  praise  to  those  whose  records  are  satis- 
factory and  help  up  to  scratch  those  whose  marks  are  not 
so  good. 

Records  That  Helped. 

Here's  an  example.  Not  long  ago,  the  sales  of  one  of  the 
clerks  keep  steadily  dropping  off.  The  management  figured 
out  that  during  a  six  month's  period  his  salary  had  amounted 
to  12  per  cent,  of  his  sales.  That  was  obviously  too  much. 
So  he  was  called  into  the  office  and  Mr.  Teale  had  a  heart-to- 
heart  talk  with  him,  explaining  that  no  electrical  merchant 
can  afford  to  pay  a  clerk  more  than  10  per  cent,  of  his  sales, 
and  that  the  percentage  really  should  be  lower  than  that 
figure.  The  result  of  this  little  talk  was  a  decided  increase  in 
this  clerk's  sales,  and  a  dropping  off  in  the  ratio  of  his  salary 
to  sales. 

To  help  the  clerks  make  good  records,  there  is  a  short 
fifteen  minute  meeting  every  morning,  when  problems  of 
selling  and  other  matters  of  store  interest  are  taken  up  and 
talked  over.    Then  there  are  the  prospect  slips,  already  men- 
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tioned,  and  suggestion  and  recommendation  slips,  all  intend- 
ed to  help  make  it  easier  to  sell  goods.  The  suggestion  slips 
are  green  sheets  of  paper  on  which  clerks  are  encouraged 
to  write  suggestions  and  recommendations  for  improvement 
in  the  service.  The  ideas  suggested  include  everything  from 
the  fact  that  the  back  door  needs  a  new  lock  to  the  recom- 
mendation of  a  plan  for  improving  the  delivery  service.  A 
record  is  kept  of  the  prospect  cards  and  suggestions  made,  as 
every  clerk  is  supposed  to  hand  in  at  least  one  of  each  weekly. 

A  Novel  Efficiency  Plan. 

Another  novel  plan  for  keeping  the  sales  force  at  top 
notch  efficiency  is  the  bulletin  book.  This  is  a  book  located 
on  a  stand  in  a  central  position  on  the  first  floor.  Here  bul- 
letins from  the  management  are  posted  from  time  to  time. 
These  bulletins  cover  all  manner  of  store  matters.  Each 
employee  is  supposed  to  look  over  the  bulletin  book  at  least 
every  24  hours,  and  read  the  new  bulletins.  There  is  a  series 
of  numbers  of  from  1  to  100  at  the  top  of  the  sheet;  after  an 
employee  reads  an  announcement  he  is  supposed  to  check 
his  number,  showing  that  he  has  seen  the  notice.  This  is  a 
simple  method  of  being  certain  that  the  employees  arc  in- 
formed of  all  of  the  things  they  should  know 

But  however  helpful  the  friendly  rivalry  and  bulletins  maj' 
be  in  sustaining  a  keen  interest  in  100  per  cent,  salesman- 
ship, the  firm  of  Edwards  &  C  hamberlain  recognizes  that  it 
demands  a  more  direct  appeal  to  the  clerks'  self-interest  to 
keep  undimmed  their  desire  to  become  first-class  salespeople. 
As  a  clincher,  therefore,  to  keep  them  sold  on  the  proposition, 
each  clerk  in  addition  to  his  regular  salary  is  given  a  com- 
mission of  1  per  cent,  of  his,  or  her  total  sales.  The  com- 
mission is  computed  twice  each  year. 

The  new  plan  of  payment  went  into  effect  January  1,  1918. 
It  is  too  early,  therefore,  to  vouch  for  its  eflfectiveness.  But 
this  much  is  certain:  The  sales  for  1918  are  showing  a  steady 
gain  over  those  for  1917,  and  the  clerks'  appetite  for  speeding 
up  sales  shows  no  sign  of  satiation. 


How  Much  Is  Your  Overhead?— An  Association 
Formed  to  Study  this  Problem 

The  Electrical  Estimators'  Association  is  a  live  organ- 
ization in  Chicago.  Recently  they  met  with  the  Chicago 
Association  of  Electrical  Co_ntractors  and  Dealers  to  discuss 
and  decide  as  far  as  possible  the  extent  of  the  overhead 
expenditure  of  the  electrical  contractor.  The  meeting  is 
reported  in  the  Electrical  Review. 

It  is  well  known  that  this  overhead  charge  is  probably 
the  least  understood  and  most  unruly  item  entering  into  the 
finished  estimate.  As  a  result,  overhead  has  probably  stolen 
more  profits  and  killed  more  enterprises  than  any  other  item 
entering  into  business  cost.  The  Estimators'  Association 
recognized  some  time  ago,  that  before  the  contracting  busi- 
ness could  be  placed  on  a  secure  and  stable  basis,  this  prob- 
lem must  be  solved.  Accordingly  a  committee  was  formed 
which,  after  an  exhaustive  study  of  the  situation,  presented 
at  this  meeting  one  of  the  best  solutions  so  far  devised. 

Tt  was  decided  early  in  their  investigations  that  per- 
centages of  the  annual  business  or  any  other  method  which 
involved  the  average  percentage  of  a  number  of  jobs  of 
(lifTerent  sizes  would  not  suffice.  This  was  the  result  of  the 
well-known  fact  that  the  percentage  of  overhead  is  much 
higher  on  a  small  job  than  it  is  on  a  large  one.  For  this 
reason,  any  average  percentage  for  joi)s  involving  different 
amounts  would  overtax  the  overhead  on  a  large  job  to  make 
up  for  the  loss  created  by  underestimating  it  on  a  small  one. 
This  condition  would  be  but  little  better  than,  the  existing 
condition. 

The  obvious  remedy,  therefore,  is  to  change  the  percent- 
age of  overhead  charged  to  jobs  of  different  sizes.    In  ac- 


cordance with  this  scheme  the  committee  arranged  a  tenta- 
tive curve  which  gave  the  approximate  percentages  to  be 
charged  to  different  jobs  according  to  their  size.  A  descrip- 
tion of  this  curve  and  the  conditions  which  led  to  its  adop- 
tion were  presented  by  E.  L.  Morley,  and  the  L.  K.  Com- 
stock  Co.  This  curve,  which  starts  with  52  per  cent,  for  a 
job  costing  $aOO  and  reaches  a  practically  horizontal  line  at 
8. .5  per  cent,  for  jobs  of  $100,000,  will  be  reported  with  the* 
full  text  of  Mr.  Morley's  address  in  an  early  issue. 

In  opening  the  discussion  Mr.  W.  C.  Goodwin  suggested 
that  this  curve  be  immediately  adopted  by  contractors,  but, 
to  perfect  the  plan,  recommended  that  on  account  of  the 
varying  amount  of  supervision  necessary,  for  example  in 
wiring  a  factory  as  compared  with  a  church  having  the  same 
cost,  auxiliary  curves  covering  the  different  classes  of  in- 
stallation should  be  drawn  up. 

In  the  active  discussion  which  followed,  many  interesting 
points  were  brought  out  which  proved  the  growing  neces- 
sity of  such  a  curve  to  the  contracting  business.  That  some- 
thing must  be  done  to  stabilize  prices,  which  were  often  so 
widely  distributed  as  to  cause  owners  to  decide  to  do  their 
own  work,  was  the  general  idea  expressed  by  many  of  those 
present. 

Mr.  Goodwin  called  attention  to  the  laxity  of  contractors 
in  continuing  their  relations  with  customers  whose  premises 
they  wire.  The  contractor  should  not  be  satisfied  with  mere- 
ly installing  the  original  wiring,  but  should  endeavor  to  con- 
tinue and  extend  his  operations.  As  the  first  electrical  rrian 
on  the  job  the  contractor  has  a  distinct  advantage  over  the 
jobber  or  manufacturer  in  selling  the  customer  his  appar- 
atus and  appliances.  In  addition,  a  sincere  effort  should  be 
made  to  contract  for  the  maintenance  of  the  plant.  When 
tliis  condition  is  reached,  that  is,  when  contractors  have 
stores  at  which  they  sell  appliances,  etc.,  and  the  mainten- 
ance of  electrical  equipment  is  done  by  contractors  on  a  con- 
tract basis,  then  only  will  the  contractor  occupy  the  position 
in  the  electrical  field  to  which  he  is  entitled. 


Toronto  Contractors  and  Dealers 

.\  meeting  of  the  Toronto  Branch  of  the  National  Elec- 
trical Contractors  and  Dealers  Association  was  held  on 
December  12.  at  the  King  Edward  Hotel.  Applications  for 
associate  membership  were  received  from  two  of  the  most 
important  electrical  concerns  in  the  country — the  Canadian 
General  Electric  Company,  and  the  Northern  Electric  Com- 
pany, the  former  company  being  represented  by  Mr.  J.  F. 
Edgar,  and  the  latter  by  Mr.  Davis,  their  district  manager. 

One  important  question  brought  up  was  the  practice  of 
some  contractors  requesting  from  their  suppliers  falsified 
invoices,  and  association  went  on  record  very  definitely 
against  such  dishonest  practice. 

There  was  also  some  discussion  on  the  cost  plus  per- 
centage system  of  taking  work  and  Mr.  Geo.  Dale  was  ap- 
pointed as  a  committee  of  one  to  correspond  with  other  as- 
sociations to  secure  information  regarding  their  standard 
practice  in  regard  to  work  taken  on  this  basis. 

The  report  of  the  Labor  Committee  was  read  and  it  was 
asserted  that  negotiations  with  the  union  were  proceeding  in 
a  very  friendly  way.  Further  announcement  will  be  made 
later  as  to  what  agreements  are  reached. 

A  preliminary  report  of  the  treasurer  was  presented  in 
regard  to  the  expenses  of  the  Goodwin  campaign.  The  re- 
port of  the  Joint  Examining  Board  was  also  read  and  there 
was  considerable  discussion  on  all  the  points. 

The  attendance  at  the  meeting  was  fair  but  not  up  to 
the  average,  and  it  was  unanimously  decided  to  go  back  to 
the  former  customary  dinner  previous  to  the  meetings.  The 
date  of  the  next  meeting  will  be  January  9,  the  second  Thurs- 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :  Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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day  of  the  month.  Thi-  place  will  be  aiiiuniiu  td  later  to  all 
tlie  members. 

It  is  important  that  all  the  members  of  the  old  assacia- 
tion  should  have  their  formal  written  applications  for  mem- 
bership in  the  National  Association  in  the  liands  of  Presi- 
dent Mclntyre  before  the  first  of  the  year.  It  has  been  an- 
nounced that  all  the  members  of  the  British  Columbia 
branch  of  the  association  have  already  sent  in  all  their  ap- 
plications for  membership. 


Fine  Store  of  Main  Electric,  Montreal 

The  store  of  the  Main  Electric  Company,  1G5  Craig  Street 
West,  Montreal,  is  one  of  the  largest  in  the  city,  being  150  x 
140  feet.  The  store  is  in  the  form  of  an  L  with  the  office  at 
the  end.  The  L  portion  is  devoted  to  lighting  fixtures,  which 
are  hung  from  the  ceiling  and  placed  on  tables,  willi  a  special 


Interior  Main  Electric  Company's  store,  Montreal 

shelf  for  glass  globes.  Except  for  the  space  reserved  for  the 
office,  the  other  portion  of  the  store  is  set  aside  for  the  retail 
sale  of  supplies.  These  are  mainly  kept  in  a  long  row  of 
fixtures  placed  behind  the  counter,  and  so  arranged  that  the 
heavier  supplies  are  kept  on  the  bottom  rows.  The  bins  for 
laiTips  are  placed  at  the  same  heisrht  as  the  counter,  and  oc- 
cupy one  entire  row  of  the  fixtures.  In  addition  to  the  store, 
there  is  a  large  warehouse  at  the  side.  The  company,  of 
which  Mr.  J.  Rosenthal  is  manager,  does  a  wholesale  as  well 
as  retail  trade.  A  very  large  stock  of  supplies  and  fixtures 
for  "factory  and  home"  is  maintained. 


Mr.  Contractor  Dealer— Electrical  Goods  "Sell 
Themselves"  But  the  Hardware  Men 
Get  the  Profits 

An  unusual  impetus  to  the  sale  of  electrical  labor  saving 
apparatus  for  women  is  promised  by  Miss  Christobel  Pank- 
hurst,  the  noted  suffragette,  in  her  election  platform.  She 
promised  the  voters  that  when  the  women's  regime  pre- 
vails in  parliament  every  house,  no  matter  how  small,  will 
be  lighted,  heated  and  served  by  electricity. 

The  British  Parliament,  she  asserted,  will  be  respon- 
sible for  the  electricity  that  turns  the  mangles,  cooks  the 
meals  and  warms  the  houses.  Why,  she  asked,  should  wo- 
men drag  coal  scuttles  about  and  stand  over  steaming  wash- 
tubs,  spend  hours  over  old-fashioned  ranges,  which  not  only 
eat  up  coal,  but  cook  the  cooks,  when  by  legislation  and 
electricity  the  burden  of  the  world  can  be  lifted. 

That  is  merely  the  forerunner  of  a  development  that 
promises  immense  business  for  hardwaremen,  not  only  in 
England,  but  all  over  the  world.   In  Canada  it  is  predicted 
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by  many  that  the  uses  of  electricity  in  the  homes  will  double 
and  treble  in  the  next  ten  years.  Already  hardware  men  are 
selling  a  big  share  of  the  electrical  devices  and  they  are 
doing  a  steadily  increasing  business.  Both  the  electrical 
manufacturers  and  the  hardwaremen  are  going  after  this 
business  aggressively  and  as  the  goods  largely  sell  them- 
selves, because  their  usefulness  needs  little  or  no  demon- 
stration, the  business  is  growing  by  leaps  and  bounds. — 
From  a  Canadian  Hardware  Journal. 


I  Am  Your  Worst  Enemy 

I  am  the  ruler  of  retail  reverses. 
I  am  the  Lord  High  Potentate  of  Failure. 
I  am  the  reason  for  that  downward  slant  on  your  profit 
curve. 

I  am  the  cause  of  the  silent  sickness  that  stills  your 
cash  register  bell. 

I  am  the  origin  of  dissatisfied  customers  and  loss  of 
t'-adc. 

I  am  the  leaven  of  uncertainty  in  the  midst  of  certain 

I)rofits. 

1  am  the  element  of  chance  that  turns  a  winning  business 
into  a  losing  gamble. 

I  am  the  fountain-head  where  springs  the  majority  of 
your  troubles  and  worry. 

I  am  the  key  to  the  problem  why  more  than  15,000  re- 
tailers fail  every  year. 

I  am  the  why  and  the  wherefore,  the  direct  and  proxi- 
mate cause,  the  germ  and  the  genesis  of  unsuccessful  mer- 
chandizing. 

I  am  the  Sticker,  the  Shelf-Lounger,  the  Left-Over,  the 
nameless  child  of  an  unknown  father. 
I  am  the  unadvertised  product! 

Retail  Public  Ledger. 


New  Square  D  Safety  Switch 

The  accompanying  illustrations  show  the  new  safety  ser- 
vice entrance  switch  recently  introduced  by  the  Square  D 
Company,  of  Walkerville,  Ontario.  The  switch  is  catalogued 
as  No.  56211.  The  chief  features  of  the  switch,  aside  from 
safety,  are  compactness  and  low  price.  A  special  porcelain 
plate  has  been  developed  to  aid  in  cutting  down  unnecessary 
size,  and  giving  more  room  for  making  connections.  The 
extra  room  and  shallow  sides  make  this  type  of  safety  switch 
very  popular  among  the  trade.  The  switch  is  constructed  of 
sheet  steel,  with  a  latch  which  may  be  locked,  so  that  un- 


authorized persons  cannot  open  the  door.  Four  one-half  inch 
knockouts  are  provided  in  the  top  and  bottom  of  the  box, 
thus  making  it  adaptable  to  any  style  of  wiring. 


The  Essex  Terminal  Railway,  a  belt-line  running  through 
the  factory  districts  of  Windsor,  Sandwich,  Walkerville  and 
Ford,  is  to  be  extended  in  include  Amherstburg,  18  miles 
west  of  Windsor. 


Battery  Charging — The    Main     Electric  Manufacturing 

Company  have  issued  a  bulletin    describing  their  battery 

charging  equipment  for  public  garages.  This  is  a  small  cap- 
acity equipment  for  isolated  garages. 
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BALL  GLOBES  FOR 
EXTERIOR  LIGHTING 


"MOONSTONE" 

Ball  Globes 


give  the  next  thing  to  daylight, 
and  have  been  selected  for  the 
lighting  of  thoroughfares  in  many 
of  the  largest  cities  of  the  Dom- 
inion. They  are  the  best  for 
"  White  "  Way  lighting. 

Send  for  Catalogue. 


Made  in  Canada  by 


Jefferson  Glass  Co.,  Limited 


Factory  and  Head  Office  :  388  Carlaw  Ave.,  D  rMM  X 

Down  Town  Show  Rooms:  164  Bay  Street    1  V/I\V-f  1^  1  W 


MONTREAL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scotl  Block 


VANCOUVER 
325  Howe  Street 
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Current  News  and  Notes 


Alvinston,  Ont. 

A  by-law  lias  been  passed  by  the  town  of  Alvinston,  Ont., 
authorizing  payment  of  $2,807  for  the  i)urchase  of  the  plant 
of  the  Alvinston  Power  Company. 

Brantford,  Ont. 

A  by-law  will  be  submitted  on  January  1  to  the  rate- 
payers of  Brantford,  Ont.,  authorizing  an  expenditure  of 
$135,000  for  extension  of  the  street  railway  to  Terrace  Hill. 
London,  Ont. 

The  latest  compiled  census  of  the  population  in  London, 
Ont.,  estimates  the  number  at  07,343  and  there  is  conse- 
quently a  need  for  street  railway  extensions.  The  company 
claim,  however,  that,  as  they  have  been  refused  fare  in- 
creases, they  are  unable  to  finance  any  improvements.  It  is 
proposed,  therefore,  that  the  new  1919  City  Council  take  up 
the  matter  of  "service-at-cost"  with  a  view  to  overcoming 
the  difficulty. 

Lucknow,  Ont. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Luck- 
now,  Ont.,  authorizing  an  expenditure  of  $5,000  for  the  pur- 
chase of  the  electric  lighting  plant  of  Walter  Stewart  &  Son. 

Montreal,  Que. 

It  is  said  that  negotiations  are  advancing  with  respect 
to  a  possible  amalgamation  of  the  power  plants  of  the  Mont- 
real Tramways  and  Power  Company  with  the  Montreal 
Light,  Heat  and  Power  Consolidated,  and  that  sufficient  data 
is  on  hand  to  enable  the  directors  to  bring  the  matter  to  a 
definite  head.  The  combined  capital  of  these  two  organiz- 
ations is  in  the  neighborhood  of  $100,000,000. 
Niagara  Falls,  Ont. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Niagara 
Falls,  Ont.,  on  the  question  of  purchasing  the  Niagara  Falls 
Street  Railway  and  operating  it  as  a  municipal  enterprise. 
The  road  is  at  present  being  run  at  a  loss,  but  the  city 
fathers  believe  that  in  their  hands  it  would  become  a  very 
paying  utility.  In  the  event  of  the  by-law  being  passed  the 
company  will  be  given  a  year's  notice  dating  from  March, 
1919. 

Orillia,  Ont. 

The  Water,  Light  and  Power  Commission  of  Orillia, 
Ont.,  report  for  the  year  ended  December  10,  total  power 
house  receipts  of  $112,00.5,  of  which  $76,553  was  for  power 
and  the  balance  for  light.  The  operation  and  maintenance  of 
the  plant  cost  $31,606,  which  is  nearly  $15,000  more  than  the 
cost  before  the  war.  In  addition  to  this,  $18,400  was  paid 
for  debenture  interest,  $13,133  was  paid  ofif  debentures,  $1,800 
was  contributed  to  patriotic  funds,  $2,222  expended  in  sub- 
station reconstruction,  $10,000  set  aside  for  depreciation,  and 
$5,000  was  set  aside  for  the  insurance  contingency  fund. 
The  total  amount  expended  in  connection  with  the  Swift 
Rapids  plant  was  $179,390.  The  debentures  provided  for 
$110,000;  the  Dominion  Government  paid  $25,000,  and  $10,000 
is  to  come  from  the  Hydro-electric  Commission. 

Toronto,  Ont. 

A  by-law  has  been  passed  by  the  Toronto  City  Council 
authorizing  the  expenditure  of  $()5(),0()0  for  extensions  to  the 
hydro-electric  line  and  other  purposes. 

The  Toronto  Street  Railway  Comj)any  now  operate  over 
the  new  Bloor  Street  Viaduct,  connecting  Bloor  Street  with 
Danforth  Avenue.  The  Bloor  Street  cars,  which  commence 
the  eastward  trip  at  Bloor  and  Lansdownc,  have  been  re- 


routed to  travel  directly  cross-town  over  the  viaduct,  in- 
stead of  turning  down-town  as  they  did  formerly.  The  cost 
of  tlie  viaduct  was  in  the  neighborhood  of  $3,500,000  and  about 
15  minutes  is  saved  on  the  cross-town  trip. 

The  Hydro-electric  Power  Commission  of  Ontario  is 
asking  the  Dominion  Government  for  a  refund  of  an  amount 
between  ten  and  fifteen  million  dollars  expended  on  plant, 
machinery  and  duty  in  connection  with  the  new  Nigara  pipe 
line.  It  is  claimed  the  pipe  line  will  be  unnecessary  on  ac- 
count of  the  Chippewa  development  and  that  it  was  carried 
through  purely  for  war  purposes. 

The  eighteenth  annual  general  meeting  of  the  Toronto 
Electric  Light  Company's  Employees  Mutual  Benefit  Society, 
recently  held,  showed  total  receipts  for  the  year  amounting 
to  $1,480.85.  After  meeting  all  livbilities  there  was  $218  left 
on  hand.  Officers  elected  are:  Hon.  President,  R.  J.  Flem- 
ing; Hon.  Vice-President,  D.  H.  McDougall;  President,  W. 
Rodgers;  Vice-President.  C.  Richards;  Secretary-Treasurer, 
E.  Felton. 
Uxbridge,  Ont. 

A  by-law  will  be  suljmitted  on  January  6th  in  Uxbridge, 
Ont.,  authorizing  an  expenditure  of  $7,000  for  the  purchase 
and  improvement  of  the  local  electric  lighting  plant. 


Personals 

Mr.  G.  I.  Davidson  has  been  appointed  advertising  man- 
ager for  the  Canadian  General  Electric  Company.  He  has 
been  with  the  company  for  eighteen  years. 

Mr.  John  Mitchell,  inspector  of  C.  P.  R.  telegraphs,  east 
ern  division,  has  been  promoted  to  be  superintendent  of  traffic, 
eastern  lines,  in  succession  to  Mr.  W.  M.  Thompson,  trans- 
ferred to  the  superintendency  of  the  eastern  division. 

Mr.  H.  D.  Townsend  has  been  appointed  electrical  super- 
intendent of  the  Dominion  Iron  and  Steel  Company's  works 
at  Sydney,  N.  S.,  succeeding  Mr.  Collins,  whp  has  gone  to 
the  Uni-ted  States.  Previous  to  going  to  Sydney  Mr.  Town- 
send  was  chief  electrical  superintendent  for  the  United 
States  Steel  Company.  Lorraine,  Ohio. 

Mr.  M.  C.  Oilman,  formerly  sales  manager .  of  the  To- 
ronto Electric  Light  Company,  and  for  the  last  few  months 
manager  of  Willis  L.  Adams'  Montreal  office,  ha^  joined  the 
staff  of  the  Montreal  Light,  Heat  and  Power  Consolidated, 
as  special  agent  and  research  engineer.  Mr.  Gilman  for  a 
time  acted  as  secretary  of  the  Canadian  Electrical  Associ- 
ation. 

Mr.  Charles  F.  Gray,  M.I.E.E.,  M.A.I.E.E.,  consulting 
electrical  engineer,  Winnipeg,  has  been  elected  mayor  of 
Winnipeg,  by  a  majority  of  almost  5,000.  At  the  former 
civic  elections  Mr.  Gray  was  re-elected  to  the  position  of 
Controller,  in  charge  of  Street  Commissioner's  Department. 
Fire  Department,  Civic  Offices.  Assessment  Department, 
Building  Inspection,  Library  and  Public  Baths.  He  was  also 
placed  on  the  Police  Commission. 

Mr.  Arthur  Moss,  chief  engineer  of  the  Hydraulic  Service 
of  Quebec  and  member  of  the  Quebec  Streams  Commission, 
has  been  added  to  the  Dominion  Power  Board  as  a  repre- 
sentative of  the  water  power  interests  of  the  Province  of 
Quebec.  It  is  stated  that  arrangements  are  being  perfected 
for  a  conference  early  in  February  of  all  Dominion  aind  pro- 
vincial organizations  which  have  to  do  with  the  investigation 
or  utilization  of  power  resources. 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  ris^id  test — perfect  flexibility.  We  cut  the 
ends  to-  show  plainlj-  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-])roofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absoluteh"  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "  BRAIDUCT  "  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 


We  will  he  glad  to  send  you  a  sample. 


The  Flexible 


Co. 


Limited 

Guelph       ^  Canada 
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Motors  For  Sale  or 
Exchange 

We  liavc  tlie  following  (jl)  cycli',,  .'!  pliase, 
volt  motors  for  sale  or  exchange  for  25  cycle  mo- 
tors of  same  II. P. 

1-^0  II. 1'.    Crocker-Wheelcr,   12(10  R.P.M. 

1— ;i5  U.P.  Westingliousc  12(10  K.I'.M. 

1—25  II. P.  Crocker-Wheelcr      1200  K.P.M. 

1—15  H.P.  Fairbanks-Morse      IIKO  R.P.M. 

The  Windsor  Sand  and  Gravel  Co.,  Ltd., 

24-1  Walkervilk-,  0]il. 


POSITIONS  VACANT 


ELECTRICAL  CONSTRUCTION  MAN,  dec 

trie  motor  installations.  Also  one  tleclric  motor 
repair  man.  Scott  Hros.  Electrical  to.,  Windsor. 
Ont.  24-1 


a  cardl)oard  box  placed  over  the  covered 
l)read  pan,  provides  an  even  temperature 
and  helps  to  relieve  some  of  the  house- 
wife'.s  difficulties  in  liread  makiiiff. 


WANTED 


for  a  small  Electric  Liglit 
man    jMcferred.      Apply,  stating 


AN  OPERATOR 

Plant,  married 

experience  and  give  references,  to  Westbury 
Electric  Light  &  Power  Co.,  Box  S3,  Cookshire. 
Que.  1 


Conduit   Should   not   be    Fished  Until 
Plastering  is  Completed 

Conduit  should  n(jt  he  fished  until  the 
plasterin^^  is  completed,  because  prior 
to  the  pultinj;  on  of  the  plaster  there  is 
always  a  possibility  of  the  conduits  be- 
ino-  interfered  with.  If  they  are  fished 
before  the  plaster  is  on  and  are  acci- 
dentally displaced,  the  fish  wire  may 
be  bound  in  the  conduit  in  such  a  way 
that  it  cannot  be  withdrawn.  For  these 
reasons  some  engineers  and  architects 
insist  that  the  above  specifications  in 
regard  to  fishing  be  followed. 


securely  therein.  The  motor  should 
operate  at  from  1,800  to  2,000  r.p.m. 
The  wire  to  be  straightened  is  first 
threaded  from  the  spool,  upon  which  it 
was  shipped,  through  the  hole  in  the 
motor  shaft  and  then  through  the  bent 
tul)e.  Then  the  motor  is  started  and 
as  it  rotates  the  wire  is  pulled  through 
and  will  l)e  straightened  by  the  process. 
—  Electrical  Merchandising. 

PETRIE^S  LIST 

of  New  and  U.ed  MOTORS 

FOR  IMMEDIATE  DELIVERY 


WANTED 


ELECTRICAL  ROAD-SALESMAN  to  travel 
London  District  for  large  Electric  Manufacturing 
and  Jobbing  Company.  State  salary  and  experi- 
ence. Would  prefer  married  man.  .\ddress,  \V. 
K.  O.,  141  Roxboro  St.  East,  Toronto.  1 


Experimenters  have  found  that  the 
usually  difficult  problem  of  providing  an 
even  temperature  for  bread  raising  can 
be  solved  with  Mazda  lamps,  says  the 
Mazda  Stimulator.  A  40  watt  Mazda,  or 
larger  if  the  sponge  is  large,  burning  in 


Motor  Wire  Straightener 

In  the  establishment  of  the  Campbell 
Industrial  Company,  Chicago,  a  motor 
wire  straightener  is  in  successful  oper- 
ation. To  adapt  a  motor  for  this  service 
a  hole  is  drilled  through  the  motor  shaft, 
unless  the  shaft  is  already  hollow.  Then 
a  tube  is  bent  so  that  it  has  a  couple  of 
"waves"  in  it.  If  no  tube  of  suitable 
diameter  and  proportions  is  available,  a 
rod,  through  which  an  axially-located 
hole  has  been  drilled,  can  be  used  in- 
stead. Then  this  bent  tube  is  fitted  into 
the  end  of  the  motor  spindle  and  held 


No. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

480 

Wcstg. 

•} 

52 

.3 

25 

550 

720 

Lancashire 

2 

50 

;! 

25 

550 

725 

Westg. 

1 

30 

2 

60 

220 

150(J 

T.   &  H. 

1 

.35 

.3 

25 

550 

720 

Westg. 

1 

30 

2 

CO 

220 

720 

Fbks.-M. 

1 

25 

2 

60 

220 

945 

Westg. 

1 

20 

3 

25 

550 

1440 

J.  &  M. 

20 

.3 

25 

550 

710 

Westg. 

1 

15 

25 

550 

1500 

C.  G.  E. 

15 

3 

25 

550 

14<M) 

Lancashire 

15 

3 

25 

550 

730 

Westg. 

1 

10 

3 

25 

550 

720 

Westg. 

1 

3 

25 

550 

150(J 

Lang-Day. 

2 

TA 

3 

25 

550 

725 

Wcstg. 

1 

TA 

3 

25 

550 

750 

C.  G.  E. 

3 

5 

3 

25 

550 

1440 

Excelsior 

1 

5 

3 

25 

55(J 

720 

Westg. 

5 

4 

3 

25 

550 

1400 

Excelsior 

2 

3 

25 

550 

15(J0 

C.  G.  E. 

2 

j} 

.3 

25 

550 

140fJ 

Excelsior 

1 

1 

3 

25 

550 

1400 

Excelsior 

Writt  Ui 

for 

Prices 

H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Out. 


Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


Safeguarding  the  Lamp 

NDoes  It! 


From  Theft 
or  Breakage 


One  turn  of  the  key  and  the  lamp  can't 
come  out.  Loxon,  the  lamp  guard,  is 
I)opular  all  over  America.  It  sells  at  a 
sing-lc  price  at  a  single  glance. 


Many  other  electrical  specialties  which 
will  make  money  for  you.  Get  in  touch 
with  us.    Illustrated  price  lists  free. 


McGILL  MANUFACTURING  COMPANY,  Valparaiso,  Ind. 
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NACCOVERN 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  i  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Publiahed  Stock  Lists  for  above  apparatus. 

Staff   of  Engineering  Specialiitt  with    three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND   SELLERS  OF 
NEW   AND    USED  MACHINERY 

A    Continent-wide  Service 


Stock  Shipment 


Direct  Current  Motors 

No 
10 

HP 
25 

RPM  Vts. 
1800  220 

Type 
AN 

Make 
Allis  Chal. 

220-250  V 

8 
3 

25 
25 

1800 
1200 

440 
220 

AN 
AN 

Allis  Chal. 
Allis  Chal. 

No. 

II.  p 

R.P..\I.  Wdg.  Type  Make 

3 

25 

1200 

440 

AN 

Allis  Chal. 

1 

5 

!»50 

Sh. 

North 'n. 

1 

25 

900 

220 

AN 

Allis  Chal. 

1 

5 

1S70 

Sh. 

Gen.  K. 

1 

25 

!K(0 

440 

AN 

Allis  Chal. 

1 

10 

f-50 

Sh. 

MP  Gihbs 

6 

25 

720 

220 

AN 

Allis  Chal. 

*2 

10 

750 

Sh. 

4 

25 

720 

440 

AN 

Allis  Chal. 

1 

15 

725 

Cp. 

MP  Nor'wst 

7 

30 

1800 

220 

AN 

Allis  Chal. 

2 

ITA 

5.S5 

Sh. 

A14  r.il.b? 

5 

30 

1800 

440 

AN 

Allis  Chal. 

1 

20 

900 

Sh. 

MP  Hobart 

5 

30 

1200 

220 

AN 

Allis  Chal. 

1 

20 

975 

Sh. 

CS  West. 

5 

30 

1200 

440 

AN 

Allis  Chal. 

1 

20 

675 

1006 

E  Fb.Mrs 

4 

30 

900 

220 

AN 

Allis  Chal. 

1 

20 

750 

Sh.' 

North'n. 

4 

30 

900 

440 

AN 

Allis  Chal. 

1 

20 

soo 

Sh. 

Imi. 

4 

30 

720 

220 

AN 

Allis  Chal. 

1 

20 

050 

-Sh. 

Mi'v. 

3 

30 

720 

440 

AN 

Allis  Chal. 

1 

20 

000 

Sh. 

West.  K 

2 

40 

1800 

220 

AN 

Allis  Chal. 

1 

25 

575 

Sh. 

MP  North'?.. 

2 

40 

18(K) 

440 

AN 

Allis  Chal. 

1 

2.5 

ft50 

Sh. 

WS-25    Ntl.  P.r. 

5 

40 

121  to 

220 

AN 

Allis  Chal. 

1 

:{() 

525 

Sh. 

MP  North'n. 

4 

40 

1200 

440 

AN 

Allis  Chal. 

I 

.-50  250/2S0  Cp. 

Interpole  G.  E. 

6 

40 

9(H) 

220 

AN 

Allis  Chal. 

1 

40 

075 

Sh. 

Nor'wst 

6 

40 

9(10 

440 

AN 

Allis  Chal. 

1 

40 

.550 

Sh. 

M  West. 

2 

50 

1200 

220 

AN 

Allis  Chal. 

1 

.•50 

525 

Sh. 

MP  Nor'wst 

2 

50 

1200 

440 

AN 

Allis  Chal. 

1 

50 

025 

Sh. 

A -40  Milw. 

8 

50 

900 

220 

AN 

Allis  Chal. 

1 

55 

575 

Sh. 

6'/;A0R  Wst.  E 

8 

50 

9(M) 

440 

AN 

Allis  Chal. 

t 

75 

.<-50 

Sh. 

MP  MiKv. 

3 

50 

720 

220 

AN 

Allis  Chal.' 

1 

120 

4.50 

Cp. 

MPA      Gen.  E 

2 

50 

720 

440 

AN 

Allis  Chal. 

1 

1.50 

650 

Sh. 

MP  Jenny 

1 

65 

1200 

550 

Gen.  Elec. 

3 
3 

75 
75 

900 
900 

220 
440 

AN 
AN 

Allis  Chal. 
Allis  Chal 

Alternating  Current 

1 
4 

75 
ino 

720 
900 

220 
220 

AN 
AN 

Allis  Chal. 
Allis  Chal. 

3  phase, 

60  cycle 

4 
1 

IfK) 
IfKI 

900 
720 

440 
440 

AN 
AN 

Allis  Chal. 
Allis  Cha'.. 

No 

HP 

KP.M 

Vts 

Type  Make 

1 

150 

490 

440 

MS 

Westghse. 

12 

20 

1200 

440 

AN  Allis  Chal. 

1 

100 

720 

2200 

AN 

Allis  Chal. 

(i 

20 

900 

220 

AN  Allis  Chal. 

1 

100 

900 

2200 

AN 

Allis  Chal. 

S 

•20 

900 

440 

AN  .Mils  Chal. 

1 

1.50 

900 

22(K) 

AN 

Allis  Chal 

5 

20 

720 

220 

AN  Allis  Chal. 

I 

1.50 

720 

2200 

AN 

Allis  Chal. 

4 

20 

720 

440 

AN  Allis  Chal. 

1 

1.50 

720 

440 

AN 

Allis  Chal. 

4 

20 

9(10 

440 

KT  Gon.  Elec 

1 

150 

1200 

220 

SYN 

Gen.  Flee. 

1 

25 

900 

440 

KT  Gen.  Klcc. 

1 

200 

720 

2200 

AN 

Allis  Chal. 

Duquesne  Electric  &  Manufacturing  Company 

Office  and  Factory  :  Western  Office  and  Warehouse  : 

Pittsburgh,  or  230  S.  La  Salle  St. 

Pa.  Chicago,  111. 

Wire,  write  or  'phone  our  nearest  office 


There  is  only 

One  Way 

to  get  business  and  that  is  to  go  after 
it.  Talk  to  those  to  whom  you  wish  to 
sell.    Put  your  proposition  up  to  them. 


ELECTRICAL  NEWS 

The  National  Electrical  Paper  of  the  Dominion— will  prove  of  service  to 
you  if  you  are  interested  in  reaching  the  Electrical  trade  and  industry. 

Write  for  full  particulars  without  obligation. 

Service  Department 

ELECTRICAL  NEWS 

347  Adelaide  St.  W.,  TORONTO 
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ECONOMY 

RENEWABLE 

FUSES 

protect  millions  of  circuits  and  Ijillions  of  dollars  worth  of  property  in  thous- 
ands of  plants  representing  every  branch  of  industry. 

They  are  used  by  the  U.  S.  Navy,  leading  ])o\vder  and  munitions  plants,  shij) 
yards,  steel  mills  and  others  who  put  accuracy  and  safety  before  anything  else. 
They  cut  annual  fuse  maintenance  costs  80  per  cent.,  1)ecause  an  inexpensive 
little  "Drop  Out"  Renewal  Link  restores  a  blown  Economy  Euse  to  its  orig- 
inal efficiency. 

No  special  tools  or  c.xi)erience  needed  to  replace  the  link  and  renew  the  fuse. 
Anyone  can  do  it  in  a  jiffy. 

Order  from  your  Jobber.    Ask  for  Catalog  20, 

ECONOMY  FUSE  &  MFG.  CO. 

OF  CANADA,  LIMITED 
UNITY  BUILDING  MONTREAL 

Manufacturer  in  Canada  of  S.  &C.  High  Potential  Fuses— to  150,000  Volts 

Milling 
Cutters 

Taps  Dies 
Reamers  Drills 

A  Line  that  is  Made  in  Canada 
Guaranteed  and  Sold  on  Merit. 

Pratt  &  Whitney  Co.  of  Canada,  L  imited 

Dundas,  Ont. 

Montreal  Winnipeg  Vancouver 

723  Drummond  Bldg.  1205  McArthur  Bldg.  609  Bank  of  Ottawa  Bldg. 


J:imiar_\    1,  I'.il'.t 
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Cut  Out  the  Worry 


Insulating  Shell  and  Cap 

DISCARD  THAT  BLOW  TORCH 

Just  think!  NO  BLOW  TORCH  to  carry  around  with  you.  No  Acid,  No  Tape, 
No  Solder,  No  Dirty  Hands,  No  Dirty  Canopies,  CeiHng,  \Valls  or  Carpets,  and 
the  job  done  in  one-fifth  of  the  time.  A  better  job,  too.  NO  WORRY  about  the 
Inspectors.  When  the  Inspector  sees  the  Walter  Connectors  in  place  of  the  old 
solder  and  tape  method,  he  knows  the  job  is  right  because  it  is  fool  proof.  A  child 
could  do  it. 

Raised  by  UNDERWRITERS'  LABORATORIES.  CHICAGO 
Approved  and  recommended  by  HYDRO  ELECTRIC  COMMISSION  OF  ONTARIO,  TORONTO 

.-Xsk  vour  jobber  for  them  or  write.       Will  save  time  and  money. 

C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 


CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON   -  CANADA 

Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"Ameiican   Electi  icians'  Handbook,  a  reference  Look  for  pr.-c- 
^    tical  electrical  workeis,  by  Terrell  Croft.     712  pages,  witli 
over   !»()(»   illustrations.      i'Mblislicd    ],y    .Mc( '.raw-I  lill  liook 
Co.     Pi  ice  .$:{.0l;. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lislied  in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.     248  pages,  illustrated.     Price  $2.00. 

Baudot  Printing-  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.    2R5  pages,  illustrated.    Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric   Car   Maintenance,   by   Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electrical  Machinery — Principles,  Operation  and  Management, 
by  Terrell  Croft.  Just  published  by  the  McGraw-Hill  Book 
Co.     318  pages,  illustrated.     Price  $2.00. 

Electrical   Meters,   by   Cyril   M.    Jansky,    B.S.,    B.A.  Second" 
Edition,  just  published  by  McGraw-Hill   Book  Company. 
416  pages,  illustrated.     Price  $3.00. 

Electric   Ra'ilway,  by  A.    Morris   Buck,   M.    E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.^  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  Lauflfer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212   pages,   illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  OCc. 

How  to  Sell  Electrical  Labor-saving  Appliances."  .Recently 
I)ublishod  by  McGraw- 1 1  ill  I'.ook  Co.  115  i)ages.  illu.'itratcd. 
I'ri.c  $l.fH.'. 


Practical  Electricity,"  by  Terrell  Croft.  First  edition.  Just 
published  by  McGraw-Hill  Book  Co.  646  pages,  illustrated. 
Price  $2.50. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.    225  pages,  illus- 

'r.Ted.     Price  $2.00. 

Princi-iles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.60. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 

Alfred  Still.  Published  in  1910  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.    Published  in  1916  by  D. 

Van  Kostrand  Company.  ii06  pages,  112  illustralions. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.75. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Standard  Wiring,  1918  Edition,  24th  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Gushing, 
Jr.    Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 
Lee,  M.A.  Just  published,  by  Longmans-Green  &  Co.  102 
pages.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  030  illustrations.     Price  $2.00. 

Telegraphy,  by  Sir  W.  H.  Preece,  K.C. B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  B.L  Hand-I!ook,  published  by  British  Insulated  &  Helsby 
Cables,  Limited.  Second  edition.  448  pages,  illustrated. 
Price  $1.00. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey.  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
190,9  by  Whittaker  &  Company.    Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,  Inc.     229  pages,  illustrated.     Price  $2.50. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

Published 
Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.    Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 


The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E. 
in  1913  by  Van  Nostrand  Company.    155  pages. 
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I NOTICE 
To  Manufacturers 
and  Others 
We  are  not  only  builders  of  the  famous 
Lincoln  Arc  Welder,  but  we  are  also  in  a 
position  to  quote  you  on  welding  and  re- 
pairs to  your  machinery  or  boilers.  We  have 
complete  equipment  for  this  work  and  can 
have  our  plant  brought  to  the  job  on  short 
notice. 

We  keep  a  staff  of  operators  ready  for 
any  emergency. 

Let  us  quote  you  on  your  welding  and 
save  many  dollars  on  machines  that  you 
would  otherwise  scrap.  A  phone  call  will 
bring  a  man  in  a  hurry. 

-  You  can  save  50  per  cent. — very  often 

more — by  doing  your  boiler  plate  work  with 
a  Lincoln  Arc  Welder  instead  of  rivetting 
it. 

Lincoln-welded  joints  are  100  per  cent. 
'  strong — rivetted  joints  are  no  stronger  than 

the  rivets  themselves. 

i  It  has  been  adopted   by   boiler  shops, 

structural  steel  works,  street  car  and  rail- 
road companies  as  being  the  most  practical 
solution  of  the  present  labor  shortage. 


Lincoln  Electric  Co. 


The  Right  Start  for 

A  Prosperous  Year 

There  is  Opportunity 
Ahead  I 

Again,  this  New  Year,  every  Elec- 
trical Dealer  will  be  seeking  broader 
— bigger — markets.  Opportunity — big, 
broad  and  lasting— is  waiting  for  you 
in 

Cora 

The  Glassware  for 
Efficient  Lighting 

Wherever  good  light  is  needed^ — 
wherever  Quality, —  Efficiencyf — 
Beauty  are  the  considerations — there 
you  will  find  a  ready  market  for 
'*Cora.'' 

Why  not  be  the  *^Cora  dealer  in 
your  town? 

Let  1919  bring  you  larger  profits 
— increased  prestige— still  more  per- 
manent trade. 

Send  for  the  "Cora"  Catalogue 
and  let  it  work  for  you. 

Consolidated  Lamp  and  Glass  Co. 

CORAOPOLIS,  PA. 


WM.  P.  GARVIN,  Canadian  Representative  I 
62  King  Street  East,  Hamilton,  Ont. 
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Electrical 

Special 

Mechanical 

Directory  of  Engineers 

Interests 

Cbarks  H.  IDikbell 
Percival  H.  mitcbell 

Consulting  and  Sopervltinf 
Cnginteri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering;. 

Trader*  Bank  Building,  Tofonto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  Kins  Wm.  St..  HAMILTON,  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
626   Coristine   BIdg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  605  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Cralg  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Life  BIdg.  TORONTO 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Lisrht,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE     i  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  0.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mleville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.  Irrittation  and  water  supply. 

TORONTO  and  WINNIPEG 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs 
Copyrights  and  Infringements.  20  Years'  Ex 
perience  in  Patents  and  Practical  Engineering 

Kent  Building, 
Yonge  and  Richmond  Sts. 


TORONTO 


||l[Mg5.  COPYRIGHTS 


STANLEY  LIOHTFOOT 

REG  D  PATCNT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLOG.(^*J  yonce"  )  TORONTO. 


NEW  BOOKLET  OF  COMPLETE  I 


^FORMATION  FR£E 

M.   3  7  13 


ATENTS 


PROMPTLY  SECURED! 

Electrical,  Mechanical  and  Chemical  Patents 
obtained  in  all  countries. 
Inventors'  adviser  sent  free  on  request. 
MARION  &  MARION, 
884  University  Street,  Montreal. 
Washington,  D.C.,  U.S.A. 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
TetU  and  Inspection*". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


■1^^    PROCURED  IN  ALL 
I      ^  COUNTRIES 
mgm^   LONG  EXPERIENCE 

IN  PATENI  LITIGATION 

I    SEND  FOR  HAND  BOOK 

lATENTS  =■ 

RIDOUT  St  MAVBEE 

59  Yonge  Street 


TORONTO 


CANADA 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  346  and  848  Broadway,  New  York  City, 
U.  S.  A. 

.  THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  o( 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  'COMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
OtUwa,  Ont.;  Quebec,  Que.;  St.  John,  N.B.; 
Toronto.  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Aha. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 
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A  Large  \'ariety  of  Cast,  Plain, 
and  Stamped 

BRACKETS 


List  of  Motors 


15 
50 
60 
50 
25 
25 
10 
3 


Xo.  H.P.  Phase  Speed 
1500 
750 
750 
750 
750 
750 
1500 
1500 
1800 
1800 
1800 
900 
1800 

5  2  or  3  1800 
1    2  or  3  1800 

yi  2  isoo 

10    2  or  3  1200 

5  1200 

:!       3  1800 

7;:.    3  1800 


40 
15 


Volts 
550 
550 
550 
220 
220 
220 
220 
220 
110 
110 
110 
220 
220 


220 

220 
220 
220 


Cycles 
25 
25 
25 
25 
25 
25 
25 
25 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


Starter 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
no 
yes 


Make 

T.H.E. 
C.G.E. 

Crocker  Wheeler 

Lincoln 

Lincoln 

C.G.E. 

T.H.E. 

Westg.  CCL. 

Fort  Wayne 

Westgh. 

Fisher 

Fuller  Wenstrom 
T.H.E. 


Westgli. 
Westgh. 
Westgh. 
Westgh. 
Union 
C.G.E. 
Lincoln 


CCL. 
CCL. 
CCL. 
CCL. 
(New) 
rewound 


rewd. 
rewd. 


rewd. 


TRANSFORMER 

I    40  K.W.    Type  R.    2200/220  Volts,  Packard. 

PLATER 

1    Type  C     Ostrandcr  Seymour,  G  volt,  speed  750,  amp.  SCO. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 
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AIR  PRESSURE  RELAYS 
Philadelpliia  Electiic  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian   Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle.  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
Electrical  Development  &  Machine  Company 
National   Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Pliiladelphia  Electric  Co,  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Wcstinghouie  Company 


CAR  EQUIPMENT 
Ohio   Brass  Company 

Ek'ctiic  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Boving   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical  Company  of  Canada 

Monarch    Electric  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.   Supply  Dept.. 

CLAMPS,  INSULATOR 

Philadelphia  Electric  Co.   Supply  Dept. 

COILS 

Cleveland  Armature  Works 
n.  &  W.  Fuse  Company 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

liradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  o(  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 
Crouse-Hinds  Company  of  Canada,  Limited. 

Walger  Connector  Company 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse  Manufacturing  Company 
D.  &  W.  Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Electric  Service  Sujjplies  <."omi*any 
Philadelphia  Electric  Co.  Supply  IJepartment 

DOORS  FOR  BUS  AND  SWITCH 
COMPARTMENTS 

Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Doving  Hydraulic  &  Engineering  Company 

^  ELECTRICAL  ENGINEERS 

Gest.  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

.Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 

Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Banfield  &  Son,  W.  H. 

Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 
Crouse-Hinds  Company  of  Canada,  Limited. 

Electric  Service  Supplies  Company 

PUSES 

Hussnian  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 

(Continued  on  page  54) 
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PEIRCE 

Presteel  Brackets 


354  138  254 

Anchor  Rods  Eye  Bolls 

Cross  Arm  Braces 
Turn  Buckles  Machine  Bolts 

all  Hot  Galvanized 

Acme  Stamping  &  Tool  Works  Ltd. 

Hamilton,  Ont. 


The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


'The  material  of  a  thousand  uses  " 


THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 


They  excel  in 
Heat  Resistance — Dielectric  Strength— Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes^  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  We»t  22nd  Street,  CHICAGO 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Mica  Insulation 

We  manufacture  everything,  including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 

Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 
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FUSE  BOXES 

Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
Power  Plant  Equipment  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelpliia  Electric   Co.   Supply  Dcpartmciil 

GUARDS  (Condulets) 
Crouse-Hinds  Company  of  Canada,  Limited. 

GUARDS  (Lamp) 

Electric  .Service  .Supplies  Company 
ffarvey  Hiibbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton  Company,  Wm. 

HEATING  DEVICES 
Canadian   General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 

Jeflerson   Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spaulding  &  Soni  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Crouae-Hinds  Company  of  Canada,  Limited. 

Klectric  Service  .Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinoii    Electric    Porcelain  Company 

Moloney  Electric  Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 
Canadian   General   Electric  Company 
Canadian   Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrici  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMP  GLOBES 
Crouse-Hinds  Company  of  Canada,  Limited. 

LAMPS 

Canadian  General  Electric  Company 
Electrical   Maintenance   &   Repairs  Company 
Hatheway  &  Knott  ^. 
Lincoln  Electric  Company  of  Canada  ^ 
Moloney   Electric  Company 
Nortliern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio   Brass  Company 
Pringle,  R.  E.  T. 
Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams  Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Nortliern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti   Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros.1 

Mica  Company  of  Canada 

MOTORS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne   Electric   &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Fisher  Electric  Company 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,   Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self-I-ubricating  Carbon  Co. 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canadai  I-5inited. 
Devoe  Electric  Switch  Company 
Northfrti  Elfffrip  fomp^ny 


PAINTS 
Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Worki,  Limited 

Electric  Service  -Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boying  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Qhio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
Electrical  Development  &  Machine  Company 
G.  &  W.  Electric  Specialty  Company 
Northern   Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric  Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  &  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company. 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  ^Molding  Company 
Northern  Electric  Company 
Pass  &  Seymour,  Inc. 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey  Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National   Meta'    Molding  Company 
Northern  Electric  Company 

(Continued  on  Page  56) 
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Are  You  Prepared 

For  the 

Fall  Drive 

If  not  place  your  order*  early  for 

MONARCH  SHRAPNEL 

If  your  local  jobber  does  not  handle  our  lines 
write  direct 


"PITTSBURGH" 


The 

Scientific 
Show  Window 

Reflector 


It    redirects    and  con- 
trols the  light  to  give 
tiie  greatest  pos^ihle  il- 
lumination  to   the  ob- 
ject.   The  "Pittsburgh" 
Reflectors,  by  scientific 
construction    and  test 
give  the  maximum  result  from  your  lighting,  and  will 
pay  for  their  small  cost  in  saving  of  current.  Don't 
fail  to  write  for  our  folder  on  lighting  efficiency. 


Illustration   shows  '"Pittbljurtjh" 
Reflector    Xo.    IflO,    for   100  ot 
Watt    Lamp.     Ilimensions : 
Height     .S     inches,     width  S.)^ 
inrlios,  holder  '2'/i  in.  Form  "0." 


an 


Pittsburgh  Reflector 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


Where  quiet  operation  is 
essential 


Repulsion    Start  Induction 

SINGLE  PHASE  MOTORS 


are  particularly  desir- 
able for  motor  driven 
equipment  installed  in 
public  buildings, 
schools,  churches  ■  and 
residences. 

Upon  reaching-  ap- 
proximately full  speed 
the  brushes  are  auto- 
matically removed  from 
the  commutator. 


Illustrating-  a  1  h  p.  motor  direct 
connected  to  an  organ  blower 


THEY-KEEP-A-RUNNING 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Street.,  ST.  LOUIS,  MO.,  U.S.A. 

Sales  Offices  in  the  Principal  Cities  5 

Stock  carried  in  Canada  by: 

Tones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.   E.xprcss   Bldg.,  Montreal 
Rankin  &  Clicrrill,  55  Hastings  St.  W,,  Vancouver,  B.C. 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

Risselt  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STORAGE  BATTERIES 

Canadian  General  Electric  Company 
Canadian   Hart   Accumulator  Company 
Northern  Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Development  &  Machine  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 

Canadian  Krantz  Electric  Mfg.  Company 
Canadian  Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Devoe  Electric  Switch  Company 
Ferranti   Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarcli    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 


SWITCH  PLATES 
Itanfield  &  Sons,  W.  H. 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPME>IT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killavk  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian   Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
(uniberland   Electric    Mfg.  Company. 
Dominion  Iron  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
.\Ionarcli    Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric   Manufacturing  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 
Northern  Aluminum  Company 


TURBINES 
liovinf;  Company  of  Canada 
Canadian  AUis-Chalmers  Company 

Hamilton  (Jomijaiiy,  Wm. 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada.  Ltd. 

VACUUM  CLEANERS 

Houston  &  Company 

Onward  Manufacturing  Company 

Pringle,  R.  E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Uoving  Hydraulic  &  Engineering  Company 

Hamihon  Comijany,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian   AUis-Chalmers  Company 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  _  Underground  Cable  Company  of  Can 
ada,  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 


Immediate  Delivery,  Montreal  Stock 

Motors,  3  Phase,  60  Cycle 


2 

H. 

P. 

550 

V. 

1700 

R. 

P. 

M. 

1 

75 

H. 

P. 

2200 

V. 

850 

R. 

P. 

M. 

1 

10 

H. 

P. 

550 

V. 

1200 

R. 

P. 

M. 

9 

125 

H. 

P. 

550 

V. 

690 

R. 

P. 

M. 

1 

15 

H. 

P. 

550 

V. 

1200 

R. 

P. 

M. 

2 

150 

H. 

P. 

550 

V. 

600 

R. 

P. 

M. 

1 

30 

H. 

P. 

550 

V. 

900 

R. 

P. 

M. 

2 

H. 

1 

200 

P. 

2200 

V. 

514 

R. 

P. 

M. 

2 

40 

H. 

P. 

550 

V. 

1200 

R. 

P. 

M. 

50 

H. 

P. 

550 

V. 

900 

R. 

P. 

M. 

2 

400 

H. 

P. 

2200 

V. 

160 

R. 

P. 

M. 

1 

Transformers,  Pole  Type  2200  -  ff^  Volts 


3/4  K.W.  11 

1  K.W.  15 
1^  K.W.  26 

2  K.W.  24 


2^  K.W.  19 

3  K.W.  12 

33/4  K.W.  6 

5  K.W.  55 


Our  stock  changes  constantly,  if  not  listed  above  please  enquire  anyway. 

Dominion  Iron  &  Wrecking  Co.,  Ltd. 

General  Offices :  Transportation  Building,  Montreal 
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CUT  THE  COST 

of  your  pole  lines  by  using  our 

British   Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  neareil  office. 

The  Lindsley  Brothers  Company 

NELSON,  B  C. 

Gansral  Salet  Office— 72  W.  Adam*  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


A  Happy 

and 

Prosperous 
New  Year 

is  extended  to  all 
by 

The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


Northern  Aluminum  Co.,  Ltd. 

1305  Traders  Bank  Building 
TORONTO,  ONT. 

Manufacturers  of  Aluminum 

Ingot,   Sheet,  Tubing,  Wire,  Rod,  Rivets, 
Moulding,  Extruded  Shapes,  also 

Electrical  Conductors 
all  Aluminum  and  Steel  Reinforced 

Litot  Aluminum  Solders  and  Flux 

will  solder  aluminum-to  itself  or  other  metals 

WRITE  FOR  INFORMATION 


Protected   Disconnection  Terminal. 

II*'  you  are  a  user  of  cable  terminaLs  you  should 
have  a  copy  of  our  bulletin  on  Outdoor  Gable 
Terminals  (Type  D.O.A.)  In  addition  to  ter- 
minals for  ordinar\-  light,  i)0\ver  and  railway  ser- 
vice the  following  types  for  special  uses  are  de- 
scribed : 

Pipe  Top  Terminals 

Protected  Disconnection  Terminals 

Borehole  Terminals 

Small  Telegraph  or  Pressure  Wire  Terminals 

Third  Rail  Terminals 

Mine  Shaft  Inverted  Terminals 

'J'here  are  also  complete  tables  of  dimensions, 
weights,  etc.,  and  instructions  for  ordering  and  install- 
ing which  should  be  in  the  files  of  all  terminal  users. 
Write  our  nearest  office  for  your  copy. 

Standard  Underground  Cable  Co. 

of  Canada,  Limited 
HAMILTON         -  ONT. 

Montreal        Toronto        Hamilton  Seattle 


THE 

MARK 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 


Solid  Knobs, 
Split  Knobs, 
Cleats,  Tubes, 
and  special 
Porcelain  of 
all  kinds. 


Strain  and 
Screw  Thread 
Insulators. 
Unsurpassed 
in  quality  and 
design. 


Illinois  Electric  Porcelain  Co. 


Macomb,  111.,  U.S.A. 


Canadian  Agents: 


R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


308-309  Tyrrell  Bldg. 
401  New  Birks  Bldg. 

8402  Osier  Ave. 

Donalda  Block. 
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Westinghouse 

Synchronous  Condensers^  [for|i[Power  Factor  Correction 


2750  Kv.a.  6600  Volt,  3-Phase  60  cycle,  600  RPM  Westinghouse  Synchronous  Condenser 


Feeder  losses  depend  on  current,  not  on  true  energy  transmitted. 
Lower  power  factor  increases  losses  and  decreases  capacity. 

Westinghouse  Synchronous  Condensers 

improve  power  factor,  thereby  reducing  losses  and  increasing 
existing  feeder  line  outputs.  They  are  money  savers  for  many 
users. 

Our  nearest  office  will  supply  you  with  data  for  any  size, 
and  for  any  special  service.  We  build  them  self-starting, 
or  where  very  low  starting  Kv.a.  is  essential,  with  a  special 
induction  motor  that  automatically  brings  them  up  to  syn- 
chronous speed,  or  with  oil-pressure  system,  as  preferred. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal        Ottawa  Halifax      Ft.  William     Winnipeg        Edmonton  Calgary  Vancouver 

Traders  Bank      52  Victoria      Ahearn  &  Soper        105HoIlis      Cuthbertson        15S  Portage  211  McLeod       Canada  Life       Bank  of  Ottawa 

BIda.  Sq.  Ltd.  St.  Block  Ave.  E.  Bldg.  Bld«.  Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 


Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  U 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  tlie  laminated  copper  contact.     All  arcing  is  taken  up  on  the  carboni. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 


The 


Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phons 
AdeUid* 

902-903 


162  Adelaide  Street  West 
TORONTO 


NichU 
Beach 
1723  1930 


JONES  &  GLASSCO 

(REG'D) 

ENGINEERS 
MONTREAL  AND  TORONTO 

Specialists  in 

POWER   TRANSMISSION  CHAINS 

CANADIAN  AGENTS  FOR 


"RENOLD" 

Patent  Silent  and  Bush  Roller  Chains 


"MORSE'* 

Rocker  Joint  Silent  Chains 


CHAIN  DRIVES  FROM  1/4  H.P.  TO  5000  H.P.  IN 
SUCCESSFUL  OPERATION 


Write  for  particulars  to 


Head  Office 


Branch  Office: 


ST.  NICHOLAS  BUILDING 

MONTREAL 


1204  TRADERS  BANK  BUILDING 

TORONTO 
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We  have  a  large  stock  of 


New  and  Used 

Motors  and  Generators 


Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET 

MONTREAL 

We  extend  a  cordial  invitation  to  the  electrical  fraternity 
to  call  upon  us  in  our  new  building — the  largest  and  best  equipped 
electrical  repair  establishment  in  Canada. 


piiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiihiiriiiiiiiiiiiiiiiiiiiiiiiiiin 

Reduce  Distribution 
Troubles  and  Expense 


=   II  E/LECTRIC  11        these  Five  ways 


without  costly 


— Equip  to  handle  "trouble 

cable  or  line  cutting. 
— Eliminate  expensive  "temporary"  repairs. 
— Install  cable-end  sealing  devices. 
— Stop  extended  service  delays. 
— Make  every  circuit  interconnecting  without 
cable  or  line  cutting. 

I'l^  is  the  purpose  of  G  &  W  distribution  specialties  to  obtain  maximum  dis- 
tribution economy  for  a  minimum  ofcost — it  is  the  purpose  of  G  &  W  En- 
gineering Service,  \yith  15  years'  experience  for  a  working  back-ground,  to 
see  that  you  do  get  just  that. 

Nowadays  preventable  waste  is  almost  the  same  as  deliberate  destruction. 
G  &  W  distribution  specialties  plus  G  &  W  application  service  can  help  you  eli- 
minate many  costly,  untimely  distribution  troubles.  Ask  us  for  the  solution  of 
your  most  troublesome  distribution  problems! 

Have  you  received  new  Catalog  No.  10?  Contains  Valuable 
illustrations  and  drawings  for  every  Central  Station  Engineer 

G  &  W  Electric  Specialty  Company 

Distribution  Engineers,  Manufacturers  of  Potheads  of  all  kinds. 
Switching  and  Distribution  Boxes,  Overhead  and  Underground  Distribution  Specialties. 


7440-7450  South  Chicago  Ave. 

A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A.  H.  Winter  Joyner,  Ltd.,  10  Cathcart  Street,  Montreal. 


CHICAGO,  U.  S.  A. 

Bentz. Richardson  Co.,  Ltd.,  692  Notre  Dame  Ave.,  Winnipeg. 
General  Supplies,  Limited,   Calgary  and  Edmonton. 
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Generation,  Transmission  and  Applicdlion  op  Eleclricily    ' '  ^' 


iH  STARTING 
TORQUE 


LOW  STARTINC 
CURRENT 


as  manufactured  to-day  possess  that  Keep-A-Running  ability  which  has  always 
been  characteristic  of  the  line. 

Vio  to  40  Horse  Power 


Century  Electric  Company 

St.  Louis,  Mo. 


Stock  carried  in  Canada  by : 

Jones  &  Moore  Electric  Co.,  Ltd.,  Toronto. 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Montreal. 
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Quality  of  Materials 

Prompt  Deliveries 

Fair  Prices 


THESE  are  the  big  factors  that  appeal  to 
every  Electrical  Contractor  who  deals 
direct  with  the  Northern  Electric  Co. 
Some  idea  of  the  reputable  lines  we  carry  may 
be  had  from  the  partial  listing  which  follows: 

Duncan,  Benjamin  and  Bryant  Sockets 

R.  Thomas  &  Sons      Knobs,  Tub^s  and 
Cleats. 

Thomas  &  Betts  Outlet  Boxes,  Floor  Boxes, 
etc. 

Grouse-Hinds    "  Condulets "     and  Panel 
Boards. 

Northern  Electric  Sheet  Steel  Switch  and 
Cutout  Boxes. 

"Adanac"  and  ''Imperial  Higrade"  Rubber 
Covered  Wires. 

Wiremold  Metal  Molding  and  Fittings. 

"Duraduct" 

"Detroit"  Distributing  Cabinets. 

The  geographical  location  of  our  nine  branch  houses, 
each  with  their  complete  stocks  of  everything  in  the 
electrical  line,  ensures  prompt  service. 


Our  nearest  house  will  gladly  furnish 
catalogues  and  prices  on  application. 


Northern  Ekctric  Compafty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 


January  i:., 
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SHERARDUCT 

The  Ricid  Steel    Conduit  | 
with  both  surfaces  Slierar- 
[ii7ed^7rt//  Fnameled. 
ECONOMY  Black  Enameled  I 
Conduit.  Tliere'snouc better  ] 
Write  for  Bulltiin  50 


FLEXTUBE 

Interwoven  —  Seamless  — 
Non-Collapsible.  Insepar- 
able and  Double  Compound- 
ed. Easy  to  fish  and  every 
foot  of  every  coil  can  be  used 
Write  for  Bulletin  151 


♦'National" 

Outlet  Boxes  and  Covers 

A  box  for  every  purpose  and  j 
a  purpose  for  every  box. 
Furni::licd  in  Sherardized  or  | 
Black  Enameled  Finish.. 
Write  for  Bulletin  250 


National" 

BRACKETS 

Complete  with  insulators. 
Sherardized  Ba-scs.  Wires 
run  straight  through.  No 
Tie-Wires  necessarv 

Send  for  Bulletin  603 


A  Comparison 

Sherardizing  Steel  &  Creosoting  Wood 

The  Purchasing  Agent  for  one  of 
the  largest  Hydro-Electric  Power 
Companies,  upon  having  the 
Sh  erardizing  Process  thoroughly 
explained  to  him,  remarked: 

''''The?!  Sherardizingy  as  a  method 
of  protectijig  steely  is  like  creo- 
soting for  protecting  wood." 

He  has  since  insisted  upon  the 
delivery  of  SHERARDUCT  on  all 
conduit  orders. 

The  two  processes  are  markedly  similar, 
both  in  treatment  and  results  attained. 
SHERARDUCT  is  the  only  Sherardized 
Rigid  Steel  Conduit.  Both  interior  and 
exterior  surfaces  are  Sherardized  and 
further  protected  by  coatings  of  a  clear 
acid-  and  alkali-proof  enamel,  baked  on. 
Has  the  combined  advantages  of  zinc  and 
enamel  protection.  Double  value  for  one 
price.  We  can't  tell  you  all  about  it 
here;  write  for  complete  information. 

Hational  Mefal  Molding  6 

1118  Fulton  Buildintr 
Pittsburgh,  Pa. 


Atlanta  Chicaco 

Boston  Dallas 

Buenos  Aires  Denver 

Buffalo  Detroit 


Havana 
Los  Angeles 
Manilla 
New  York 


Paris 

PbUadelphia 

Portland 

Rio  dc  Janeiro 


Salt  Lake  City 
San  Francisco 
Seattle 

St.  Louis  119 


"NationaF 

METAL  MOLDINGS 
For  two.  three  and  four  { 
wire  surface  wiring.  Low- 
est Installation  cost  of  any  | 
metal  wirinjr  system. 

II  rite  for  Bulletin  lOt 


FLEXSTEEL 

Distinctive  flat  surface. 
Easy  to  fish,  cut  and  strip. 
Ideal  for  wirine  either  old 
or  new  buUdinit.  A  com- 
plete line  of  improved  fittings 
Wriu  for  Bulletin  ZOt 


Locknnts  and  Bnebings 

Threads  sharp,  clean  and 
true.  "Nation:l"qualitypro- 
ducts.  Exclusive  self-clean- 
Ing-feature  in  the  bushings. 
Write  for  Bulletin  350 


"National" 

nVTUHE  STUDS 

Sherardized  Stamped  SteeL 
Hollow  Stems.  Stronger, 
and  yet  lighter,  than  any 
other  stud  on  the  market. 
Write  for  Bulletin  400 


nil 


Canadian  Distributors— Canadian  General  Electric  Company,  Limited 
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ibuS  ONLY  GOOD  GOODS  ARE  IMITATED  ^^Atefe^ 


We  Aren't  Kicking 

because  other  folks  adopt  the  child 
of  our  brain — because  if's  still  our 
child. 

So  when  you  see  the  words 

''Roller  Bearing  Wireway" 
you  will  naturally  say  that's 

Norther  ft  Eke  trie 

DURADUCT 


course  1 


Northerf$  E/ectnc  Company 


UMITED 

Toronto 
London 
Winnipeg 


DURADUCT 
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WHEELER 
REFLECTORS 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^ 


NES 


WER 


PES 


Characteristic  Angle 
Light  Distribution 


Characteristic  Light 
Distribution 


Characteristic  Intensive 
Light  Distribution 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

I  Designed  and  manufactured  by  Specialists  in  Industrial 
I  Illumination  with  long  experience  in  the  •  production  of 
I  Reflectors  to  meet  every  condition  of  operation. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


Performance 


Reflectors  must  be  selected  for  the 
work  conducted  by  their  light.  The 
Characteristic  Light  Curves  indi- 
cate the  performance.  General  Il- 
lumination with  Group  "W"  (Wide) 
Reflectors  is  best  adapted  to  large 
rooms  and  bays.  Localized  Light- 
ing with  Group  I  "P"  Reflectors  for 
confined  spaces,  individual  mach- 
ines, work  benches,  etc.,  and  Group 
"N"  (Angle)  Reflectors  mounted  on 
the  side  walls,  serve  areas  inacces- 
sil)le  from  above  because  of  mov 
ing  cranes  or  high  standing  appar- 
atus. 


and 


Suspension  Loop 


Fitting  with  ports  for  wire 
entry. 

Locknut. 

Iron  washer. 

Weather  proof  washer. 

Ventilated  Canopy  "S"  per- 
manently attached  to  and 
enameled  in  one  piece  with 
reflector. 


Weatherproof  washer 
Socket  Yoke. 
Socket  base. 
Lamp  receptacle. 


Construction 

Wheeler  I'ieflectors  are  fitted 
with  holders  for  ])rass  or  \)or- 
celain  sockets,  with  collars  to  lit 
standard  holders,  with  detach- 
able canopies  or  canopies  enapi- 
eled  in  one  piece  with  the  re- 
flector. Sockets  are  secured  to 
nozzles  with  hexagonal  shoul- 
ders fitting  hexagonal  holes  in 
canopies  to  prevent  turning.  The 
general  construction  is  substan- 
tial and  readily  accessible  for 
wiring. 


Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllll^^ 


CANADIAN  GENERAL  ELECTRIC  CO. 


Limited  = 


I  HEAD  OFFICE:  TORONTO. 

I  Sales  Offices:  Montreal,  Halifax,  Sydney,  (Jttawa,  Cobalt,  .South  Porcupine,  IlaiiiiUon.  London,  Winnipeg,  Calgary,  Edmonton,  Xelson  and 
i  Vancouver. 

Illllllllllll  Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^^^ 
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Write  to  us  —  the  manufac- 
turers— to  day  for 
particulars. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  Si.,  TORONTO  61  Albert  Street,  WINNIPEG 

340  University  Street,  MONTREAL 


QUALITY 


DE  LUXE 


BULB  G  8 


ANNOUNCEMENT 


BULB  G  10 


We  are  fully  equipped  to  manufacture  a  complete  range  of  AUTOMOBILE  LAMPS  in  all  the 
various  types  and  ratings  necessary  for  the  lighting  of  gasoline  cars,  and  are  now  soliciting  orders  for 
delivery  during  the  first  quarter  of  1919. 

Our  line  of  HEADLIGHT  units  comprise  both  vacuum  and  nitrogen  lamps  at  prices  which  afford 
the  dealer  an  excellent  opportunity  to  bridge  the  gap  in  his  sale  of  large  class  lamps  during  the  season 
of  daylight-saving.  This  is  the  time  to  investigate.  If  your  jobber  cannot  quote  on,  or  supply  BLUE 
LABEL  AUTO  LAMPS,  drop  a  line  to  our  nearest  branch. 

The  Canadian  Tungsten  Lamp  Co.,  Ltd. 

Hamilton      -  Canada 


Branches- 


Winnipeg 


Toronto 


Montreal 


s 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Co 


Daum,  A.  F  

Dennison,  H.  J.  S  

Devoe  Electric  Switch  Company 
Dominion  Iron  &  Wrecking  . .  . 

Dossert  &  Company  

Duncan  Electrical  Company  . .  . 
Duquesne  Electric  &  Mfg.  Co.  . . 


Economy  Fuse  and  Mfg.  Co  

Elec.  Maintenance  and  Repair  Co. 
Electric  Railway  Improvement  Co. 


Acme  Stamping-  and  Tool  Work.s  .  .  4(1 

Allen  Company,  L.  15.   S.'j 

Allen  Insiiection  Comi)any   58 

Banfield,  W.  H  

Beaubien,  De  Gaspe   5s 

Benjamin  Electric  Mfg.  Co   17 

Bissett  &  Webb   55 

Branston   Company,  Charles  A.   . .  . 

Boston  Insulated  Wire  and  Cable  Co.  44 

Boving  Flydraulic  &  Engineering  Co.  51 

Bradstreets   58 

Brandeis,  Charles   58 

British  Aluminium  Company  

Bussman  Electric  Co   :i 


Calebaugh  Self  Lubricating  Carbon 
Company  

Canada  Wire  and  Cable  Company 

Canadian  Bridge  Company  

Canadian  Crocker  Wheeler  Co.  . . 

Canadian  General  Electric  Co.  .  .  . 

Canadian  Hart  Accumulator  Co.  . 

Canadian  Krantz  Electric  &  Mf;^ 

Canadian  Porcelain  Company  . . 

Canadian  Tungsten  Lamp  Co.  .  .  . 

Canadian  Westinghouse  Company 

Century  Electric  Company  ...  . 

Chamberlain  &  Hookham  Meter  Co 
Limited  

Clemens  Electrical  Corporation 

Cleveland  Armature  Works  ... 

Conduits  Company,  Limited  . .  . 

Consolidated  Lamp  &  Glass  Co. 

Cutter  Company  

Cutter  Company,  Geo.   ...  ... 


0 
59 


51 


9 
IG 


48 
58 
5G 
47 
49 
49 


55 
59 
IG 


Klcctric  Service  Sui)plies  Company. 
I'^lectrical  Testing  Laljoratories  ....  58 
Ewart  &  Jacolj   58 


i-'erranti  Electric  Company 
b'lexible  Conduit  Company 


12 

4;j 


G.  &  W.  Electric  Si>ecialty  Co  

Gest,  G.  M.  Limited  

(jreat  West  Electric  Company   4(i 

Hamilton  Com|)any,  Wm   12 

Hat  he  way  &  Knott   15 

Hessco  Company  

Hughes  Electric  Heating  Co   :iO 

Illinois  Electric  Porcelain  Co  

Jefferson  Glass  Company   14 

Jones  &  Glassco  

Kelsch,  R.  S   58 

Kent  Brothers   47 

Kerry  &  Chace,  Limited    58 

Lancashire  Djnamo  and  Motor  Co.  50 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   58 

Lincoln  Electric  Company  of  Canada  56 

Lindsley  Brothers  Company   57 

Lowry,  E.  A   45 

Lyman  Tube  and  Supply  Company.. 

MacGovern  &  Co   49 

Marion  &  Marion   58 

Masco  Company   46 

McGill  Manufacturing  Companj'  ....  57 

Mica  Company  of  Canada,  Ltd   55 

Mitchell,  Charles  H.  &  Percival  H.  58 

Moloney  Electric- Co.  of  Canada  ....  13 

Monarch  Electric  Company   48 


National  Electric  Heating  Company  60 

National  Metal  Molding  Company  . .  4 

Nerlich  Company  

Northern  Aluminum  Company  ....  55 

Northern    Electric   Company    2 


Ohio  Brass  Company   II 

Onward  Manufacturing  Company  .. 
Orpen  Conduit  Company   15 

Packard  Electric  Company   

Pass  &  Seymour  

Petrie,  H.  W   44 

Philadelphia  Electric  Company  Sup- 
ply Dept  

Phillips  Electric  Works,  Eugene  F..  41 

Pittsburgh  Reflector  &  Illuminating 
Company   48 

Power  Plant  EquiiJUient  Company.  . . 

i'ratt  &  Whitney  

Pringle,  R.  E.  T   60 

Redmonal  Chemical  Products  Co.  . .  47 

I'tenfrew  Electric  Company   

Ridout  &  Maybee   58 

Kobbins  &  Myers  Company   19 

Robertson  Ltd.,  J.  M   58 

Salisbury  Electric  Co   42 

Sammett,  M.  A   58 

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan    12 

Spaulding  &  Sons  Company,  J  

Spielman  Agencies,  Regd   46 

Square  D  Company   5:5 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   49 

Steel  Company  of  Canada   10 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Co   57 

Thompson,  Clarence   58 

Thompson,  Fred  &  Co  

Thompson-Levering  Company    44 

Thordarson  Manufacturing  Company  55 

Toronto  and  Hamilton  Electric  Co..  49 

Tubular  Woven  Fabric  Company  . .  5 

Walger  Connector  Co   45 

Wagner  Electric  Manufacturing  Co. 
Ward  Leonard  Electric  Company  . . 
White  Electrical  Company,  T.  C.  ... 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measarement  of  Resistance* 
Adapted  for  Faalt  Locations  In  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent.. 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
nf  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 
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A  "Galvaduct"  Building 


"GALVADUCT 

and  LORICATED 


GALVADUCT 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated 


''LORICATED'' 

A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
tyi)e,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 


10 
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LITTLE  WORDS  WITH  BIG  MEANING 


According:  to  "Webster," 
Quality  is  "an  excellence 
of  character;  natural 
superiority." 


Webster's  definition  of 
"Service"  is;  "The  per- 
formance of  labor  for  the 
benefit  of  another." 


We  use  these  words  advisedly — fully  understanding  their 
definitions — and  realizing  the  obligation  we  plaoe  upon  our- 
selves by  their  continued  use  in  connection  with  our  products 
of  Iron  and  Steel,  and  our  attitude  to  the  people  we  serve. 

THE 

STEEL  COMPANY 

OF 

CANADA 

MONTREAL  "^""^"^  HAMILTON 


Pig  Iron, 

Steel  &  Iron  Bars, 
Horse  Shoes, 
Steel  and  Iron  Products. 


steel  Billets, 
Track  Spikes  & 
Bolts,  Forg:ing^s,Wire 
of^  every  description. 


January  15, 
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TROLLEY  FROGS 
PREVENT  TRAFFIC  DELAYS 
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Simplicity  causes  O-B  Trolley  Frogs  to  go  up  on 
the  line  with  minimum  delay  to  traffic.  Their 
strength  and  endurance  keep  them  there. 

Trolley  wires  are  anchored  by  a  single  powerful, 
clamp  secured  in  the  Type  E  by  two  bolts,  in 
the  smaller  Type  D  by  one. 

O-B  Bronze  Gam  Tips  form  the  approaches. 
The  pictures  show  how  easily  they  slip  into 
place.  These  Tips  make  a  smooth  path  for  the 
wheel  from  wire  to  pan.  It  is  easy  to  renew  them. 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 
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O-B  Type  D  Froe.  suitable  for  moderate  speeds  and  all 
general  city  service. 


Smd  for  "Saving  Time  on  the 
Line. "  It  describes  the  com- 
plete line  of  O-B  Cam  Tip 
Device^ 
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O-B  Type  E  Frog,  adapted  for  high  speed  service  and  for  use  where  several  types  of 
cars  are  operated  over  the  same  line. 
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EFFICIENCY 

Under  Actual 
Operating  Conditions 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  Dept.  "N"  for  Bulletin. 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  Bldg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents : 

Ceo.  H.  Jameson,  Vancouver  J  L.  Neilson,  Winnipeg,  Man, 


PERI^ANTI 


Pole  Type 

Transformers 

Single  and  Three  Phase 

HIGH  EFFICIENCY— 
LOW  CORE  and  COPPER  LOSSES 

Write  u.s  for  Prices  and  Delivery  before 


>x< 


ordering  elsewiicre. 


House  Service  and  Power  Meters,  Am- 
meters, Voltmeters,  Current  and  Potential 
Transformers  supplied  from  stock. 

Ferranti  Electrical  Company 

of  Canada,  Limited 


I? 

K 
K 
A 
N 
T 
I 


90  Sherbourne  St. 
TORONTO 


704  Unity  Bldg. 
MONTREAL 


592  Notre  Dame 
.  WINNIPEG 


Ferrantio^ 


January  15,  I'JIi) 
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Service  Transformers 


Made 


in 


Canada 


Power 


Large 
Stock 

on 
Hand 


Transformers 


3  Phase 
STATION  TYPE 


Moloney  Service  and  Power 
Transformers  have  gained  ap- 
proval wherever  they  have  been 
installed. 

They  are  produced  according 
to  the  best  principles  of  mechan- 
ical engineering,  by  a  staff  of 
skilled  experts.  That  is  the  secret 
of  their  reputation  and  wide 
adoption  throughout  Canada. 

Your  order  for  any  type  can 
be  filled  promptly  from  stock. 


Single  Phase 
STATION  TYPE 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 


Factory 
Windsor,  Ont. 


Head  Sales  Office 

Bank  of  Hamilton  BIdg.,  TorOIlto 


Branch  Offices 

Montreal,  Halifax,  Winnipeg,  Vancouver 
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BALL  GLOBES  FOR 
EXTERIOR  LIGHTING 


"MOONSTONE" 

Ball  Globes 


give  the  next  thing  to  daylight, 
and  have  been  selected  for  the 
lighting  of  thoroughfares  in  many 
of  the  largest  cities  of  the  Dom- 
inion. They  are  the  best  for 
"  White  "  Way  lighting. 

Send  for  Catalogue. 


Made  in  Canada  by 


Jefferson  Class  Co.,  Limited 


Factory  and  Head  Office:  388  Carlaw  Ave.,  T/^D  OMTT^ 
Dawn  Town  Show  Rooms:   164  Bay  Street     1  V^' Ix  V-F       1  V-f 


MONTREAL 

285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 


January  15,  1919 
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MARCHAND  CONDUCTOR  CLAMPS 

"KILLARK" 

BELL  RINGING  TRANSFORMER 

/ 

View  showing  Marchand  "  Dead 

Ending   Clevis  Clamp  attached 

ABk'             ■  y 

to  strain  insulator  and  clamping 

end  of   1,000,000  cm.  stranded 

WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 

pnonpr  ponrliiptor 

INSTALL  KILLARK  TRANSFORMERS 

Write  for  Catalog  No.  33 

Catalogue             riiniary              Cycle        Secondary  List 

Giving   full  Description. 

Xo.                 Voltage  Voltage 
4116G                100-120                GO                S  1.50 
4112(;                lllO-l'JO                25                S  2.00 

ASK  YOUR  JOBBER 

STEEL  CITY  ELECTRIC  COMPANY 

KILLARK  ELECTRIC  MFG.  COMPANY 

PITTSBURGH,  PA. 

ST.  LOUIS,  Mo. 

Canadian  Sales  Agents 

HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise 

120  Liberty  Street,  NEW  YORK 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 
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If  a  Brush 
Absolutely  Refuses 
To  Spark! 

is  that  not  a  very  good  reason  for  fitting  it  on 
your  motor  generators  and  commutators? 


wear  longer  because  they  are  frictionless  and  self- 
lubricating.  The  remarkable  economy  of  these 
brushes  will  appeal  to  you.  They  have  often  out- 
lasted the  ordinary  brushes  8  to  12  times  over. 

Write  for  our  latest  bulletin. 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


ARC  WELDING   RAIL  BONDING 

ERICO  PORTABLE  RHEOSTAT  constitutes  a  com- 
plete arc  weldintf  set  which  can  be  used  in  shop  or 
along  track,  wherever  the  power  line  runs,  for  genera! 
arc  welding-  purposes  such  as  joining  frame  members, 
l)uilding  up  worn  axles,  mending  leaky  pipe  lines,  and 
rc])airing  worn  key  ways  in  armature  shafts  as  well  as 
broken  parts. 

Furthermore,  when  used  with  the  ERICO  PORTABLE 
WELDER  the  most  efilicient  and  dural)le  rail  bond  on 
the  market  can  be  installed  with  an  ease  and  speed  that 
are  unrivaled.  The  rheostat  weighs  140  lbs.,  the  welder 
G.")  lbs.    No  trouble  in  clearing  traflic. 

For  further  nformation  address 

THE  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 

CLEVELAND.  OHIO 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.     Prompt  deliveries. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 


New  York,  50  Chuich  St. 
Detroit,  Mich..  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,   Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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Whaf  s  the 
Outlook  ? 


Benjamin 

PRODUCTS 

Two-U  ay  Plugs 
Marine  Lighting  Fixtures 
Factory  Lighting  Fixtures 
Gas   and    Vapor  Proof 

Fixtures 
Store  and  Office  Lighting 

Fixtures 
Industrial  Signals 
W eatherproof  Devices 
Enameled  Steel  Reflectors 
Panel  Boards  and  Cabinets 
Punch  Press  Safety  Devices 
Porcelain  Enameled  Steel 

Specialties 
Wiring  Devices 
Electric  Lighting  Specialties 
Metal  Stamping  and  Drawn 

Work. 


The  curtain  is  just  descending,  marking  the 
end  of  the  last  act  of  the  great  drama  of  war. 

Canada  flew  to  arms  at  the  first  call  of  war 
and  from  Ypres  to  Mons  the  Canadian  Corps 
never  gave  up  a  position  they  were  ordered  to 
hold  or  failed  to  take  a  position  they  were 
ordered  to  capture. 

The  high  courage,  resource  and  fortitude  with 
which  Canada  met,  endured,  and  with  our 
allies,  triumphed  in  war,  is  ample  assurance 
that : 

Canada  with  all  her  wealth  of  natural  re- 
sources, man-power  and  industrial  equipment 
will  "  carry  on  '*  in  these  reconstruction 
days,  will  not  merely  bring  our  affairs  back  to 
normal  but  expand  to  meet  the  necessities  of 
a  world  hungry,  unclothed  and  unhoused. 

Co-ordinating  with  its  brothers  in  industry, 
the  Benjamin  Company  is  bending  every 
effort  to  reach  that  point  where  it  can  take 
its  proper  place  in  the  work  of  the  wonderful 
years  that  lie  before  us. 

BENJAMIN  ELECTRIC  MFG.  CO.  OF  CANADA,  LTD. 

TORONTO 


Benjamin 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


by  Walter  Jackson.  Published  in 
Book  Company.     274  pages,  illus- 


"i\niei  ican  Klccti  icians'  Handbook,  a  reference  Ijook  for  i)r;:c- 
tical  electrical  workers,  by  Terrell  Croft.  712  pages,  with 
over  !K10  ilhi.stralions.  I'nlilislud  by  McCrawIIill  IJook 
Co.     Price  .$;i.0O. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    248  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  publislied  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Publislied 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.    2R5  pages,  illustrated.    Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Pli.D.  Published  in  190S  by  American  School  of  Corres- 
pondence.    230  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric   Car  Maintenance, 

1914  by  McGraw-Hill 
trated.    Price  $2.00. 

Electrical  Machinery — Principles,  Operation  and  Management, 
by  Terrell  Croft.  Just  published  by  the  McGraw-Hill  Book 
Co.     318  pages,  illustrated.     Price  $2.00. 

Electrical  Meters,  by  Cyril  M.  Jansky,  B.S.,  B.A.  Second 
Edition,  just  published  by  McGraw-Hill  Book  Company. 
416  pages,  illustrated.     Price  $3.00. 

Electric  Railway,  by  A.   Morris  Buck,   M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.LE.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212   pages,   illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  60  cents. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

Mow  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  publislied.  48  pages,  illus- 
trated, price  05c. 


How  to  .Sell  Electrical  Labor-saving  Ai)pliances." 
published  by  McGraw-Hill  Book  Co.  115  p.Tges, 
Piice  $1.()(!. 


.  Recently 
lustrated. 


"Piactical  Electricity,"  by  Terrell  Croft.  First  edition.  Just 
published  by  McGraw-Hill  Book  Co.  646  pages,  illustrated. 
Price  $2.50. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.    225  pages,  illus- 

'r.-i'cd.      Price  $2.00. 

Princi  )les  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Piiiiciples  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Piice  $4.50. 

Piinciples  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Publi.Mitd  in  I'JK!  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Comiiany.  206  pases,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.75. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Standard  Wiring,  1918  Edition,  24th  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Gushing, 
Jr.     Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 
Lee,  M.A.  Just  published,  by  Longmans-Green  &  Co.  102 
pages.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
9S5  pages,  630  illustrations.     Price  $2.00. 

TelcRvaphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  T.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Coinpany.  224  pages,  85 
illustrations.     Price  $2.50. 

The  B.I.  Hand-Book,  published  by  British  Insulated  &  Helsby 
Cables.  Limited.  Second  edition.  448  pages,  illustrated. 
Price  .fl.OO. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  I^ouis  W.  Moxey,  Tr.  Published  in  1016  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,  Inc.    229  pages,  illustrated.     Price  $2.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.     Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 
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Reasons  for  R.  &  M.  Fan  Reliability 


Reason  One  — 

The  Rotor 


The  induction  type  rotor  of  the 
R.  &  M.  Fan  is  built  up  of  steel 
laminations  which  are  mounted  on 
a  substantial  spider.  The  slots  are 
skewed  to  give  a  uniform  torque 
and  quiet  operation. 

The  rotor  conductors  are 
solidly  riveted  to  the  end  with 
rings  and  soldered  which  insures 
uniform  contact  with  all  connec- 
tions throughout  the  life  of  the  fan. 

A  high  grade  hardened  steel 
is  used  in  the  shaft  and  the  journals 


are  accurately  ground  to  the  guage> 
insuring  smooth  operation,  and 
long  life  for  the  bearings,  A  groove 
in  the  shaft  just  inside  the  journals 
prevents  the  oil  from  running  along 
the  shaft  into  the  stator  windings. 

Every  rotor  is  carefully  bal- 
anced to  eliminate  vibration  and 
insure  smooth  operation. 

Under  ordinary  conditions 
every  R.  &  M.  Rotor  is  good  for  a 
lifetime  of  service. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  4  Crowe  Dawson  4  Co.,  Ltd.  La  Cie  Codere  4  Fils,  Inc.         Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  .Sherbrooke  Quebec 

Eastern  Electric  Co.        John  Starr.  Son  &  Co.,  Ltd.  Great  West  Electric  Co.  Rogers  Electric  Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 

Uobbins  &  M^er$  Motors 
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Adds  to  the  charm  and  cnmfort  of  any  living  room 

Reduce  Your  Coal  Bill- 

Solve  the  cold  weather  problem 
of  properly  heating  each  room 


Ftirnished 
with  or  without 
3  heat  switch 


Electric  Air  Heaters 


MADE  m  SEX  SIZES 

Catalogue  Ko. 

Watta^a 

Siie  -Inches 

Wt.  Lb.. 

AH  103 

1000 

9x15  I  nV2 

12Vi 

AH  153 

1500 

9x15x20  Vi 

13'/» 

AH  203 

2000 

9ll5i23'/j 

14Vi 

AH  253 

2500 

9  X  19V2  I  23 

23</j 

AH  303 

3000 

9  X  19'/j  I  23 

23Vi 

AH  403 

4000 

9  X  22V«  X  23 
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For  individual  room  heating, 


Your  great  economy  problem  this  Fall  and  Winter 
will  be  the  low  cost  of  heating  your  home.  Whether  your  present 
heating  system  is  the  old-fashioned  coal  heater  or  the  modern  hot 
water  system  it  can  be  regulated  to  conserve  fuel.  But  in  doing  this, 
all  the  rooms  are  not  being  properly  heated. 

The  Hughes  Electric  Air  Heater  is  an  auxiliary  heater 
which  acts  as  a  fill-in  and  makes  this  fuel  conservation  possible.  The 
heat  is  instantly  regulated  to  the  requirement  which  makes  it  ideal 
for  individual  room  heating.  Portable,  and  can  be  moved  from  room, 
to  room — quickly  warming  it  to  a  comfortable  temperature. 

It's  a  wonderful  convenience  these  cold  mornings, 
giving  heat  when  you  want  it  and  where  you  want  it.  Especially  in 
the  Spring  and  Fall  or  on  an  extremely  cold  day  when  there  is  just  a 
little  more  heat  needed  to  make  it  comfortable.  At  the  turn  of  a 
switch  you  have  the  necessary  heat  without  the  noxious  fumes  that 
wither  plants,  or  the  fire  hazard,  ashes  and  smoke  with  the  worry  of 
keeping  things  clean.  When  not  in  use  can  be  stored  in  a  small  space. 
Huilt  with  steel  body, cast  iron  base — will  last  for  years.  Finished  in 
bla(  k  enamel  and  nickel  irininiing. 


Phone  your  electrical  dealer  or  contractor 
regarding  the  necessary  wiring 


HUGHES  ELECTRIC  HEATING  CO. 

364  Richmond  St.  West,  TORONTO,  ONT. 
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Electrical  Progress  in  1918 

Following  their  usual  custom,  the  Westingliouse  com- 
pany have  prepared  a  comprehensive  resume  covering  the 
various  items  of  electrical  manufactured  articles  in  which 
marked  development  has  been  noted  during  the  recent  past. 
Naturally,  and  essentially,  developments  have  been  restricted 
along  lines  best  suited  to  the  prosecution  of  the  war,  hut 
since  this  has  called  for  a  vast  amount  of  manufactured  pro- 
ducts, it  follows  also  that  this  development  can  now  be  util- 
ized almost  equally  well  in  peace  industries.  There  has  not, 
of  course,  been  the  same  incentive  to  introduce  economies 
since  speed  has  been  the  dominant  note  in  all  war  work. 
From  now  on  we  may  naturally  expect,  therefore,  that  in- 
ventions and  improvements  in  equipment  will  follow  slightly 
different  lines,  having. in  mind  the  necessity  for  greater  eco- 
nomies forced  upon  us  by  high  labor  costs,  high  cost  of  ma- 
terials and  keen  foreign  competition. 

Electricity  has  plaj'cd  a  big  part  in  the  propulsion  and 
operation  of  submarines  and  in  radio  work.  The  later  types 
of  airplanes  carry  generators  for  the  latter  purpose.  A  won- 
derful extension  of  the  use  of  electric  furnaces  is  also  noted. 
The  figures  for  England  show  that  the  capacity  has  been 
doubled  many  times  since  war  broke  out  and  when  the  facts 
in  enemy  countries  come  to  be  known  it  is  anticipated  that 
a  similar  situation  will  be  found  there.  Arc  welding  also  has 
had  a  much  wider  application,  l)eing  used  in  shipbuilding  and 
in  manufacturing  industries  using  iron  and  steel.  Recently  a 
large  electrically  welded  rivetless  ship  was  turned  out  in 


l-'nuland.  and  another  is  l)uil<ling.  Electric  drive  has  also 
made  considerable  progress  in  the  refrigerating  and  ice-niak- 
int;-  industry,  due  to  the  fact  that  it  is  very  much  cheaper  to 
make  ice  in  electrically-driven  plants  as  plants  now  e(|nip- 
ped  with  electric  motors  are  making  ice  at  an  electric  con- 
smnption  of  -I'l  kw.h.  per  ton.  Another  \er\'  utilitarian  use 
to  which  motor  drive  lias  been  applied  is  in  the  operation 
of  electric  shovels.  A  splendid  e.xample  of  tliis  is  tlie  large 
I'ucjTus  machines  used  by  the  Ontario  Hydro  on  their  ("liip- 
pewa  Canal  excavation.  .\n  order  w^as  also  placed  for  the 
largest  electric  generator  to  date  for  use  at  Niagara  Falls — 
on  the  l\  S.  side — a  :!2,.")00  kv.a.  machine,  and  the  near  future 
will  see  a  call  for  tenders  on  one  or  more  L"),0()0  k\.a.  gen- 
erators for  the  (^lippewa  plant. 


Water  Powers  of  the  Province  of  Quebec- 
Hamilton  Falls  a  Million  H.  P. 

Tlie  Department  of  Lands  and  Forests  of  the  Province 
of  Quebec  have  issued  a  booklet  describing  the  water  powers 
of  the  Province  of  Quebec,  written  by  Arthur  Amos,  chief 
engineer.  Hydraulic  Survey.  This  information  was  gather- 
ed for  the  purpose  of  giving  the  Dominion  Royal  Commis- 
sion, which  sat  in  Quebec,  in  November,  1916,  a  general  idea 
of  the  importance  of  the  water  powers  of  the  province,  and 
of  their  remarkable  location  throughout  its  extent,  and  is 
a  translation  from  the  French,  in  which  the  information  was 
originally  compilled.  It  is  stated  that  a  recent  census  of  the 
operating  hydraulic  plants  of  the  province  has  revealed  the 
fact  that  the  total  capacity  of  these  plants  exceeds  825,000  h.p. 
The  total  horse-power  of  the  province  is  probably  some- 
where in  the  neighborhood  of  C,  or  7  million,  much  of  which, 
of  course,  is  not  so  located  that  it  can  be  of  any  immediate 
commercial  use.  .\s  an  example,  there  is  the  great  fall  of 
the  Hamilton  River  in  the  extreme  northeastern  portion  of 
the  provii]ce,  which  is  rated  at  300  feet,  but  from  which,  ac- 
cording to  Mr.  Thihaudeau,  C.E.,  who  explored  this  region 
in  .1914,  a  head  of  9(;o  feet,  and  a  capacity  exceeeding  one 
million  h.p.  could  he  obtained  by  means  of  a  dam  and  diver- 
sion canal,  through  a  chain  of  coniniunicatin.n  lakes  in  the 


Municipal  Engineers  Meet  Jan.  30-31 

Our  readers  are  again  reminded  that  the  win- 
ter convention  of  the  Association  of  Municipal 
Electrical  Engineers  is  scheduled  to  meet  in  To- 
ronto, Thursday  and  Friday,  January  30  and  31. 
Mr.  W.  L.  Goodwin  addresses  the  convention  on 
Friday  morning..  Other  interesting  features  of 
the  two  days'  programme,  as  outlined  in  our  issue 
of  January  1,  are:  an  address  by  Mr.  W.  B.  John- 
son, of  Montreal;  an  oscillograph  talk  by  Profes- 
sor Price;  and  a  paper  by  Mr.  A.  S.  L.  Barnes. 
The  dinner,  which  is  scheduled  for  Thursday  even- 
ing, will  probably  be  held  at  the  Carls-Rite  Hotel, 
though  this  will  be  announced  later..  The  after- 
dinner  speaker  is  Mr.  C.  H.  Hopper,  of  the  Can- 
adian Westinghouse  Co..  Commercial  companies 
are  again  reminded  that  whether  they  have  availed 
themselves  of  becoming  members  of  the  associa- 
tion or  not,  they  will  be  welcomed  at  the  conven- 
tion. Members  and  visitors  are  requested  to 
register  during  Thursday  morning  at  the  Hydro 
Offices,  University  Avenue. 
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vicinity.  The  following  conclusions,  summing  up  the  water 
power  situation  in  the  province,  are  of  interest: 

The  Province  of  Quebec  is  well  provided  with  water- 
powers,  but  most  of  the  falls  are  not  of  great  height. 

It  should  be  observed  that  the  sites  where  con- 
siderable energy  (over  50,000  h.p.)  can  be  produced,  and 
still  in  a  natural  state,  are  remarkably  situated  for  supplying 
the  wants  of  the  principal  cities.  Thus,  for  the  vicinity  of 
the  city  of  Ottawa,  we  find  the  Chats  falls  and  other  rapids 
of  the  Ottawa  river,  for  Montreal,  besides  the  sources  of 
energy  now  in  use,  the  rapids'  of  the  St.  Lawrence  at  Cot- 
eau,  Les  Cedres,  and  also  the  Sault-Saint-Louis;  for  Trois 
Rivieres  and  Quebec,  the  water-powers  of  the  river  St. 
Maurice,  regulated  by  the  largest  reservoir  in  Canada,  at  La 
Loutre;  for  the  Saguenay  and  Chicoutimi  region,  the  rapids 
of  the  Grande-Decharge;  lastly,  for  the  Lower  St.  Law- 
rence, the  falls  of  the  Manicouagan  and  of  the  River  Aux 
Outardes. 

The  south  shore  of  the  St.  Lawrence  is  not  so  well  pro- 
vided, but  it  may  be  said  that  for  the  more  densely  popu- 
lated regions,  that  is  to  say,  the  Eastern  Townships,  the 
St.  Francois  River,  when  regulated,  will  suffice  for  the  de- 
mand, for  a  good  many  years. 

The  advantages  of  the  lake  Saint-Jean  region  and,  par- 
ticularly those  of  the  Grande-Decharge  should  be  especially 
emphasized.  The  natural  conditions  there  are  remarkable; 
the  available  undeveloped  power  is  enormous^  ocean  navi- 
gation is  possible  almost  as  far  as  the  spot  where  the  works 
could  be  erected;  there  is  no  lack  of  labor  and  a  railway 
connects  the  district  with  Quebec  and  Montreal,  as  well  as 
a  steamer  line. 

Lastly,  we  would  say  that  the  Quebec  Streams  Com- 
mission, acting  under  the  jurisdiction  of  the  Provincial  Gov- 
ernment, has  taken  in  hand  the  improving  of  the  regimen  of 
rivers  on  which  industries  are  established.  Great  advantages 
are  anticipated  from  this  policy  and  everything  tends  to 
show  that,  within  the  next  decade,  the  work  of  this  body 
will  produce  all  the  good  results  expected  from  it. 


Electric  Steel  Furnaces  in  England — Heroult 
Furnace  Finds  Widest  Use 

In  a  recent  paper  at  tlie  Staf¥ordshire  Iron  and  Steel 
Institute,  F.  J.  Moffett  gave  the  following  figures  relating  to 
electric  furnaces  installed  in  the  United  Kingdom  at  the  end 
of  1917.  Of  the  total  (140)  nearly  one-half  were  in  the  Shef- 
field and  Rotherham  district,  where  there  have  been  such  vast 
extensions  in  the  iron  and  steel  industries  and  in  the  appli- 
cations of  electricity  in  connection  therewith  consequent 
upon  munitions  and  shipbuilding  demands: 


Heroult  46  varying  from  1^  —  10  tons 

Greaves-Etchell  31  varying  from  y2  — 12^  tons 

Electro-metals  27  varying  from  IH — 10  tons 

Rennerfelt                              8  varying  from  3/^ —  zyi  tons 

Stobie                                       6  varying  from  5     — 15^  tons 

Other  makes   22 


Mr.  Mofifett  said  that  the  arc  furnace  had  established  its 
superiority  from  a  commercial  point  of  view,  the  induction 
furnace  now  being  very  rarely  used  in  England  for  steel  re- 
fining. 

The  standard  sizes  of  furnace  with  the  transformer  capa- 
city and  the  approximate  units  per  ton  of  finished  steel  were: 

Size.           Transformer  capacity.  Kw.h.perton 
2800  lb.                        300  Kw.  850 
2'/^  tons  (long)           500  Kw.  800 
5      tons  (long)           800  Kw.  750 
The  decrease  in  the  kw.h.  per  ton  does  not  go  on  indefin- 
itely; when  the  capacity  of  15  tons  is  reached,  the  kw.h.  per 
ten  appear  to  reach  their  minimum  value. 


January  1.5,  1910 

Congratulations  to  Lieut.  M.  B.  Hastings,  M.  C. 

The  welcome  news  has  just  recently  reached  Toront<.> 
friends  that  Lt.  M.  B.  Hastings  has  been  awarded  the  Mili- 
tary Cross  for  conspicuous  bravery  on  the  field.  This  infor- 
mation is  contained  in  a  letter  to  Mr.  A.  H.  Winter-Joyner 
from  which  are  quoted  extracts.  It  will  be  noted  that  Lt. 
Hastings  has  lost  nothing  of  his  old-time  modesty.  Congrat- 
ulations on  his  splendid  showing.   The  letter  runs  as  follows: 

Cambrai,  Oct.  9,  1918. 
We  have  just  captured  Cambrai  and  three  hours  ago  the 
old  Hun  was  here.  He  isn't  now  and  our  troops  are  over  a 
thousand  yards  the  other  side  of  the  city.  My  old  battalion 
(4th  C.M.R's.)  mopped  up  the  city.  The  artillery  barrage 
was  a  hummer.  I  think  if  Fritz  could  get  behind  our  lines 
on  a  sight-seeing  expedition  to  see  what  we  have,  he  would 
quit  right  away. 

Well,  people,  I'm  in  a  hurry  because  we  are  going  right 
on.  This  is  the  greatest  experience  of  a  generation,  if  you 
don't  weaken. 

Now,  Alf.,  you  know  how  modest  i  am,  but  to-day  I  got 
the  surprise  of  my  life  when  the  O.  C.  sent  a  list  to  me  show- 
ing the  decorations  awarded  by  the  King  for  the  battle  of 
Amiens.  I  took  the  Mobile  Mortars  over  with  the  Infantry, 
but  just  had  a  good  time,  of  course,  lots  of  excitement,  but  I 
never  lost  out  on  beating  anyone  into  a  shell-hole.  By  jove, 
I'm  glad  I  can  yet  move  fast.  However,  I  don't  know  why, 
what  for,  or  anything  else,  but  the  orders  actually  read  "Lt.  M. 
B.  Hastings  awarded  the  Military  Cross."  I  must  have  been 
shooting  the  Hun  an  awful  line  of  Bull,  Eh! 

However,  it's  encouraging  to  be  decorated,  although  no- 
thing was  farther  from  my  thoughts.  I  didn't  even  know  I 
was  recommended  for  the  M.  C.  and  I  can  hardly  believe  it. 
I  will  be  invested  with  the  medal  by  the  King  next  time  I'm 
on  leave  in  London.  It  will  be  nice  to  have  A.  H.  W.  J.  Ltd., 
represented  on  the  list  of  decorations  as  well  as  the  list  of 
soldiers,  Eh! 

Later  I  was  called  back  to-day  and  the  O.C.  subjected  me 
to  the  awful  ordeal  of  standing  in  front  of  the  parade,  while 
he  made  some  foolish  remarks  and  pinned  the  ribbon  on. 
However,  I  guess  it's  true  now,  it's  beginning  to  seem  real. 


An  interesting  sequel  to  this  is  contained  in  a  note  just 
received  by  friends  of  Capt.  Gordon  C.  Patterson,  also  of 
M.  C.  fame,  who  writes  from  Bruhl,  Germany,  under  date 
December  11,  1918: 

"Here  we  are  in  Germany  only  a  few  miles  from  the 
Rhine.  This  is  a  picture  of  the  "villa"  in  which  our  office  and 
mess  are.  Bruhl  lies  on  the  outskirts  of  Cologne.  The  day 
before  yesterday  I  was  through  Cologne  on  one  of  our  staff 
cars  and  crossed  the  Rhine,  on  the  Hohenzollern  Bridge,  re- 
turning by  the  South  Bridge.  Cologne  is  quite  a  wonderful 
city  (050,000  inhabitants);  the  Cathedral  is  a  fine  building. 
You  may  realize  that  my  knowledge  of  German  is  an  invalu- 
able asset  just  now.  I  will  go  forward  with  another  staff 
officer  to-morrow  morning  and  we  will  ride  across  the  Rhine 
and  have  a  look  at  the  territory  on  the  other  side. 

"When  you  realize  that  our  troops  have  covered  300  miles 
on  foot  since  the  armistice  was  signed;  you  will  see  that  they 
have  not  been  exactly  resting.  But  everything  has  been  well 
arranged  and  the  progress  has  been  gradual  but  steady.  After 
the  hardships  of  the  war,  it  is  great — I  can't  hope  to  depict 
how  happy  our  fellows  are,  to  be  doing  this  instead  of  fight- 
ing. This  Eifel  region  between  the  Rhine  and  Belgian  fron- 
tier is  one  of  the  most  beautiful  in  the  world,  and  touring 
about  on  a  car  has  been  a  great  contrast  to  the  life  of  the 
last  three  years.  A  tramway  runs  regularly  from  here  to 
Cologne  and  it  is  only  a  short  trip  to  the  heart  of  the  city." 
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Bell  Telephone  System  Announces  Perfection 
of  Invention  Which  Admits  of  Five  Con- 
versations Simultaneously  Over  a 
Single  Pair  of  Wires 

The  Bell  Telephone  System  have  announced  the  solution 
of  one  of  the  most  difficult  problems  in  telephony  and  tele- 
graphy. This  problem  has  been  before  telephone  and  tele- 
graph engineers  almost  since  the  existence  of  the  telephone 
and  the  telegraph.  It  has  remained,  however,  for  the  engin- 
eering departments  of  the  American  Telephone  &  Telegraph 
Company  and  the  Western  Electric  Company  working  to- 
gether to  solve  it.  Its  solution  has  required  the  very  highest 
inventive  and  engineering  skill  and  the  technical  staff  who 
have  worked  on  it  so  successfully  are  entitled  to  the  very 
greatest  credit  for  their  work. 

The  practical  demonstration  of  this  system  was  made 
upon  a  pair  of  wires  extending  between  Baltimore  and  Pitts- 
burg. Everyone  knows  of  the  great  demands  which  have  been 
made  by  the  Government  and  the  public  for  long  distance  ser- 
vice since  our  entry  into  the  war.  Naturally,  the  demands 
for  long  distance  business  in  and  out  of  Washington  were 
greater  even  than  the  demands  elsewhere.  It  was,  therefore, 
decided  last  spring  when  this  system  was  ready  for  practical 
trial  to  make  it  in  such  a  location  that  the  additional  facilities 
provided  would  be  available  in  assisting  in  carrying  the  war 
load  of  long  distance  traffic  in  and  out  of  Washington. 

A  pair  of  long  distance  wires  extending  from  Washington 
to  Baltimore  and  thence  via  Dallastown  to  Pittsburg  was  se- 
lected for  the  experiment.  The  multiplex  system  was  ap- 
plied only  to  that  part  of  the  circuit  extending  between  Balti- 
more and  Pittsburg,  as  for  the  part  between  Baltimore  and 
Washington  additional  wires  were  available  in  the  cable. 
Before  applying  the  new  system  the  pair  chosen  between 
Baltimore  and  Pittsburg  was  operating  as  follows:  In  ad- 
dition to  carrying  a  telephone  circuit  of  the  usual  type  each 
wire  of  the  pair  was  equipped  with  composites  for  duplex 
telegraph  working  and,  further,  that  portion  of  the  circuit 
from  Baltimore  to  Dallastown  was  combined  with  another 
pair  into  a  phantom  telephone  circuit.  Without  disturbing 
the  working  of  any  of  these  arrangements.  i)y  means  of  our 
multiplex  system  we  superimposed  on  the  wires  in  question 
four  additional  telephone  circuits  together  with  the  complete 
signalling  arrangements  necessary  to  operate  them.  Both  the 
talking  and  signalling  on  these  new  circuits  provided  by  means 
of  the  multiplex  were  as  good  as  the  original  telephone  cir- 
cuit provided  in  the  ordinary  way.  These  circuits  were  placed 
m  regular  service  during  October  of  this  year  being  terminated 
on  the  toll  switchboards  at  Washington  and  at  Pittsburg  in 
the  usual  manner  and  being  as  far  as  the  operators  were  con- 
cerned exactly  similar  to  ordinary  telephone  circuits.  Since 
October  they  have  been  used  interchangeably  with  the  regu- 
lar telephone  circuits  in  handling  the  traffic  and  this  experi- 
ence showed  in  actual  service  that  the  new  circuits  were  as 
good  as  the  circuits  provided  by  the  usual  plan  of  working,  a 
result  which  we  had  confidently  expected  from  our .  earlier 
tests. 

It  is  difficult  to  exp'lain  in  non-technical  language  how  it 
is  possible  to  carry  on  five  telephone  conversations  simul- 
taneously over  a  single  pair  of  wires.  It  is  necessary  to  send 
over  this  pair  of  wires  five  different  electric  currents  at  the 
same  time  and  to  provide  means  so  that  at  the  ends  of  the  pair 
of  wires  these  currents  may  be  completely  separated  from 
each  other  so  that  each  current  coming  from  one  particular 
telephone  at  one  end  may  go  to  a  particular  telephone  at  the 
other  end,  although  on  the  toll  line  the  five  currents  have  all 
been  mixed  together.    The  problem  is  to  so  modify  each 


current  before  it  goes  on  to  the  multiplex  part  of  the  circuit 
that  each  current  while  preserving  its  ordinary  characteristics 
has  imposed  upon  it  a  new  characteristic  which  will  enable 
the  apparatus  at  the  receiving  end  of  the  circuit  to  distinguish 
the  currents  from  each  other.  This  is  done  by  combining  each 
ordinary  telephone  current  with  a  carrier  current  of  definite 
higher  frequency  The  frequency  or  the  wave  length  of  each 
of  the  carrier  currents  is  different  from  that  of  the  other  car- 
rier currents  used  on  the  same  pair  of  wires  and  is  adjusted  to 
the  separating  devices  at  the  distant  end  of  the  line. 

The  underlying  principle  may  be  illustrated  by  consider- 
ing a  composite  photograph  of  five  individuals.  Given  such  a 
composite  photograph  of  the  ordinary  kind  it  would  obviously 
be  impossible  to  derive  from  it  the  picture  of  each  of  the  five 
individuals  going  to  make  it  up.  If,  however,  the  composite 
photograph  had  been  made  up  in  five  different  colors  the 
picture  of  each  individual  being  in  a  different  color,  it  would 
then  be  possible,  by  looking  at  the  picture  through  colored 
glasses  to  see  any  one  picture,  separate  from  the  others.  If 
red  glasses  were  used  the  picture  printed  in  red  only  would 
be  seen;  if  blue  glasses  the  picture  in  blue,  etc.,  although 
when  looking  at  it  in  the  ordinary  way  all  of  the  pictures 
would  be  seen  together  and  only  the  combination  would  ap- 
pear. As  the  tint  of  each  picture  serves  as  a  means  of  differ- 
entiating it  from  the  others  so  the  frequency  of  the  carrier 
currents  serves  to  differentiate  each  of  the  conversations  in 
the  new  telephone  multiplex. 

Naturally  to  accomplish  these  results  considerable 
amounts  of  apparatus  are  required  at  the  terminals  of  the 
multiplex  line,  and  there  is  .also  required  changes  and  rear- 
rangements in  the  wires  themselves.  It  is  for  this  reason  that 
the  system,  while  physically  applicable  to  wires,  either  long  or 
short,  is  economically  limited  in  its  usefulness  to  long  wires. 
On  subscribers'  lines  or  on  short  local  or  suburban  trunks  its 
costs  and  complications  would  not  be  justified.  On  long  toll 
wires,  however,  it  has  without  doubt  an  important  field  of 
application. 

When  in  the  future  the  history  of  the  development  of  the 
telephone  and  telegraph  art  is  written,  our  new  multiplex 
telephone  and  telegraph  system  will  occupy  a  most  prominent 
position,  both  on  account  of  the  skill  and  the  ingenuity  which 
have  been  shown  in  its  solution  and  the  results  which,  as 
years  go  by,  will  arise  out  of  its  applications. 

I  am  glad  here  to  have  the  opportunity  to  express  my 
appreciation  of  the  brilliant  work  of  hundreds  of  the  men  on 
the  technical  staff  of  the  Bell  System  whose  combined  efforts 
have  produced  the  multiplex  telephone  and  telegraph  system 
the  success  of  which  has  recently  been  so  strikingly  demon- 
strated. 


The  O'Brien  Power,  Pulp  &  Paper  Co.,  Ltd.,  with  a  capi- 
tal stock  of  two  million,  five  hundred  thousand  dollars,  takes 
power  to  develop,  operate  and  maintain  water  powers  for  the 
manufacture  of  electric  power,  and  the  right  to  sell  and  dis- 
tribute any  surplus  power  in  the  county  of  Temiskaming, 
Province  of  Quebec. 


During  the  past  year  the  earnings  of  th^  Marconi  Wire- 
less Telegraph  Co.  of  Canada  advanced  from  $104,929  to  $11.4,- 
953,  the  balance  carried  forward  being  $198,414.  Mr.  J.  W. 
Greenshields,  K.C.,  succeeds  Mr.  A.  Allan  as  president,  Major 
Thomas  Robb  being  appointed  managing  director. 


*By  Bancroft  Gherardi,  Acting  CWef  Engineer,  American  Telephone 
and  Telegraph  Company. 


In  connection  with  a  by-law  passed  by  the  town  of  Al- 
vinston,  Ont.,  to  purchase  the  plant  of  the  Alvinston  Power 
Cornpany,  as  noted  in  our  last  issue,  a  quantity  of  material 
will  be  required  by  the  Hydro-electric  Power  Commission  in 
connection  with  remodelling  the  plant. 
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Power-Factor  Clauses  in  Contracts 

U.  S.  Practice  to  Charge  on  Maximum  Demand— In  Canada 
According  to  Average  Power-Factor 


Only  in  very  recent  years  liave  central  stations  and  power 
supply  companies  in  general  come  to  realize  that  one  of  the 
greatest  enemies  of  efficient  operation  is  a  lower  power  factor. 
Or  if  its  fnll  significance  has  been  realized  it  has  I)een  looked 
r.pon  as  a  necessary  evil.  Certain  customers'  loads  had,  of 
necessity,  a  low  power  factor,  over  which,  it  was  conceded, 
the  power  su])ply  company  liad  no  control,  (iradually.  how- 
ever, it  has  come  to  be  realized  that  by  a  close  co-operation 
between  the  company  and  tlie  consumer,  some,  at  least,  of  the 
difficulty  can  be  remedied.  And  so  it  has  come  aI)out  that  the 
responsibility  of  maintaining  a  fair  power  factor  is  now  fre- 
quently placed  at  the  door  of  the  consumer,  the  .endeavor 
sometimes  taking  merely  the  form  of  an  educational  cam- 
paign, but  at  other  times,  the  more  tangible  and,  we  believe, 
more  effective  form  of  a  penalty  clause  which  the  customer 
may  incur,  or  not,  in  projjortion  as  he  uses  care  in  the  util- 
ization and  distribution  of  his  power  requirements. 

The  power  factor  clause  takes  various  forms  which  will, 
no  doubt,  l)ecome  more  or  less  standardized  as  the  situation 
clarifies.  However,  at  the  moment,  they  are  legion  and  a 
most  interesting  review  of  the  wording  of  the  clauses,  as  used 
by  various  companies,  is  contained  in  a  j^aper  by  Mr.  Will 
Brown,  in  a  recent  issue  of  the  Electrical  World.  Mr,  Brown 
has  used  examples  from  l)Oth  Canada  and  the  United  States 
and  writes  as  fo'llows: 

Formerly  power  systems  were  built  on  a  larger  scale  than 
the  market  at  the  time  required,  consequently  their  problem 
was  to  build  up  a  load  for  their  generators.  At  the  present 
time,  however,  the  demand  for  power  has  outrun  the  supply, 
and  the  acute  conditions  caused  by  low  power-factor  have 
come  on  in  some  cases  very  rapidly. 

Power-factor  regulations  are  by  no  means  a  new  thing. 
They  have  been  carried  in  contracts  by  different  companies 
throughout  this  country  and  Canada  for  several  years,  but 
very  seldom  indeed  have  they  been  rigidly  enforced.  Ques- 
tions involved  so  much  explanation  to  the  power  customer 
and  the  whole  thing  was  so  complicated  from  the  standpoint 
of  accurate  metering  that  the  clauses  soon  became  "dead  let- 
ters." They  did,  however,  serve  the  purpose  of  a  club  in  the 
hands  of  the  power  company  to  enforce  reasonable  power- 
factor  from  the  customer.  It  seems  to  be  the  opinion  of  many 
central  station  men  that  power-factor  penalty  clauses  can  only 
be  used  in  this  way,  and  that  there  can  be  no  accurate  method 
of  grading  rates  according  to  power-factor  maintained. 

Opposed  to  this  view  are  many  prominent  central  station 
managers  in  this  country  and  Canada,  who  claim  they  have 
])rove(l  by  exi)erience  that  they  can  accurately  measure  the 
average  ])ower-factor  of  a  customer's  load  and  charge  on  this 
basis.  They  claim  that  the  matter  of  power-factor,  although 
a  very  different  thing  from  load-factor,  is  just  as  important  in 
basing  alternating  current  rates. 

The  case  resolves  itself  to  this:  Tlicre  are  power  con- 
sumers who  do  maintain  good  ])ower-faclor.  There  are  con- 
sumers wlio  d(i  not  maintain  good  power-factor,  hut  who  will 
make  a  reasonable  effort  to  better  their  conditions  if  proper 
inducements  are  made.  There  is  a  third  class  of  consumers 
who  either  by  choice  or  necessity  will  not  make  an  effort  to 
belter  jxjwer-factor  conditions.  Is  it  fair  for  the  central 
station  to  make  the  gofnl  customer  carry  tlu'  burden  imposed 
by  the  bad  customer? 

Various  opinions  have  been  expressed  on  Ibis  subject, 
some  of  which  are  given  here.    The  folhnving  is  an  extract 


lr(jm  a  recent  report  of  the  Canadian  committee  on  rate  re- 
search, prepared  in  view  of  the  shortage  of  power  and  the 
higli  cost  of  machinery  to  carry  increased  demands: 

Whereas  in  the  past  power-factor  clauses  have  not  been 
vigorously  applied,  nowadays  nearly  all  companies  are  re- 
quiring the  customers  to  keep  their  ])owcr-factor  within  rea- 
sonable limits  at  all  times  and  to  pay  for  any  deficiencies. 
The  question  of  the  measurement  of  power-factor  as  to 
whether  same  should  be  computed  to  the  time  of  maximum 
load  of  the  customer's  installation  or  to  the  time  of  maximum 
load  of  the  company's  system,  or  whether  the  average  ])Ower- 
factor  taken  l)y  the  customer  of  the  whole  period  of  his  oper- 
ation should  be  taken  as  the  determining  factor,  is  not  yet 
standardized. 

The  committee  of  the  Canadian  Electrical  Association  on 
commercial  light  and  power  sales  says: 

The  power  shortage  has  called  to  the  attention  of  tiie 
■companies  suffering  from  it  the  necessity  of  being  much  more 
careful  in  their  sales  of  power  and  the  conditions  f)f  sale, 
auKjng  which  perhaps  the  most  important  is  the  regulating  of 
power-factor.  In  the  i)ast,  owing  to  loose  power-factor  con- 
ditions and  non-enforcement  thereof,  power  lines  have  be- 
come encumbered  with  motors  of  excess  capacity  or  of  im- 
proper voltage,  or  improperly  repaired,  with  the  result  that 
many  companies  were  supplying  motor  loads  at  a  very  low 
power-factor,  materially  decreasing  their  line  capacity,  their 
generating  station  capacity  and  transformer  capacity,  all  of 
which  is  so  urgently  needed  at  the  present  time. 

Most  companies  throughout  the  country  are  now  strictly 
enforcing  their  power-factor  regulation  clauses,  or  writing  in 
new  power-factor  clauses  in  their  new  contracts,  with  the 
result  that  the  users  of  power,  owing  to  penalties  imposed  for 
poor  power  factor,  are  readjusting  their  equipment  to  operate 
at  a  proper  and  reasonable  jjower-factor.  which  has  worked 
very  much  to  the  benefit  of  the  central  station  and  of  the 
consumer. 

The  Soutliern  Wisconsin  Power  Company  specifies  that 
where  the  power-factor  is  below  90  per  cent,  it  will  add  to 
the  number  of  actual  kilowattt-hours  an  amount  sufficient  to 
make  the  total  kilowatt-hours  equal  to  90  per  cent,  of  the 
total  of  the  apparent  kilowatt-hours. 

This  is  an  interesting  clause  because  of  the  fact  that  it 
actually  charges  on  the  basis  of  kilowatt-hours  at  a  specified 
power-factor.  Nearly  all  of  the  power-factor  clauses  relate 
to  the  maximum  demand  charge  entirely  and  ignore  the 
energy  charge. 

Typical  Power-Factor  Clauses. 

The  following  are  some  typical  clauses  from  power  con- 
tracts: 

Cleveland  (Ohio)  Electric  Illuminating  Company. — When 
the  currc'nt  supi)ly  is  alternating  and  the  greater  part  of  the 
load  is  power  and  the  billing  demand  exceeds  75  kw.,  the  com- 
pany reserves  the  right  to  test  the  power-factor  of  the  con- 
sumer's load,  and  if  the  average  power-factor  is  greater  than 
7.5  per  cent,  then  the  demand  shall  be  reduced  in  accordance 
with  the  following  formula:  Billing  demand  =  kilowatt  de- 
mand as  measured       average  per  cent,  power-factor  X  7."). 

If  the  average  jjower-factor  is  less  than  00  per  cent.,  then 
the  demand  shall  be  increased  in  accordance  with  the  follow- 
ing formula:  Billing  demand  =  kilowatt  demand  as  measured 
average  per  cent,  pciwer-factor  X  (iO. 

The  company  will  make  without  charge  a  power-factor 
test  at  the  consumer's  request  once  a  year,  if  his  demand 
exceeds  75  kw.  By  power-factor  is  meant  the  average'powcr- 
factor  under  normal  operating  conditions. 

Niagara,  Lockport  &  Ontario  Power  Company. — The 
puichaser  shall  at  all  times  take  and  use  the  ■threc-i)hase 
l)()wer  in  such  manner  that  the  i)ower-factor  will  be  as  near 
100  ])er  cent,  a.s  possible,  but  whenever  at  any  time  the  cur- 
rent is  not  taken  at  100  per  cent,  power-factor  and  the  power- 
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factor  is  les>  lli^n  90  per  cent.,  then  the  basis  of  cliary;e  for 
that  day,  in  lieu  of  the  highest  one-niinnte  demand,  sliall.  if 
the  power  company  so  elect,  he  cmisidered  as  90  per  cent,  of 
the  maximum  kv.a.  taken  for  a  period  of  one  minute  divided 
t)y  0.740.  This  amount  shall  never  be  considered  as  less  than 
the  fixed  horse-power  agreed  to  be  purchased  and  paid  tor. 

Northern  Indiana  Gas  &  Electric  Company. — The  primary 
charges  will  be  iiureaseil  by  1  ncr  cent,  for  each  1  per  cent, 
the  power-factor  on  the  entire  bjad  decreases  below  75  per 
cent,  at  any  time.  If  the  power-factor  on  the  entire  load, 
owing  to  lagging  current,  is  maintained  at  95  per  cent,  or 
better,  a  discount  of  $1  per  kilowatt  per  year  will  be  made 
from  primary  charges. 

Harrisburg  (Pa.)  Light  &  Power  Company. — The  con- 
sumer shall  at  all  limes  take  and  use  power  in  such  manner 
that  the  power  factor  shall  be  as  near  100  per  cent,  as  possible, 
but  when  the  actual  power-factor  is  less  than  80  per  cent., 
then  the  demand  to  be  charged  and  paid  for  shall  be  obtained 
by  multiplying  the  demand  >hown  by  the  meter  at  the  time 
of  measurement  by  80  and  dividing  the  product  thus  obtained 
by  the  actual  power-factor. 

Milwaukee  (Wis.)  Electric  Railway  &  Light  Company. — 
The  customer  agrees  that  wluii  possible  tiie  average  power- 
fact(jr  of  the  equipment  to  be  supplied  with  electric  energy 
hereunder  shall  not  be  less  than  80  per  cent.  Should  the 
power-factor  of  the  electric  current  taken  by  the  customer  at 
any  time  be  less  than  80  per  cent.,  then  the  maximum  demand 
as  specified  herein  shall  be  ascertained  and  determined  as 
0.00080  of  the  product  of  the  maximum  average  am))eres  taken 
by  the  customer  for  fifteen  consecutive  minutes  multii>lied  by 
the  volts  and  the  factor  1.7:!. 

Duquesne  (Pittsburgh)  Light  Company. — Where  the 
power-factor  of  the  customer's  load  is  lielow  the  sul)-joiued 
schedule  of  permissible  power-factors  the  company  reserves 
the  right  to  increase  the  demand  as  estimated  or  measured  in 
the  ratio  that  the  actual  jjower  factor  as  determined  by  test 
bears  to  the  permissible  power-factor: 

75  p.c.  power  factor  for  demands  from  10  kvv.  to  50  kw. 
80  p.c.  power  factor  for  demands  from  50  kw.  to  350  kw. 
85   p.c.  power  factor  for  demands  from     250  kw.  to  1000  kw. 

90  |)  c.  |)ower  factor  for  demands  above  1000  kw. 

Companies  Controlled  by  the  United  Gas  Improvement 
Company  (Philadelphia). — The  primary  or  demand  rate  for 
any  month  shall  be  increased  1  per  cent,  for  each  1  per  cent, 
the  lag.ging  power-factor  on  the  consumer's  load  is  at  any 
time  during,  such  month  below  the  following:  73  per  cent,  at 
tlie  time  of  maximum  demand.  70  per  cent,  at  the  time  of 
75  per  cent,  of  maximum  demand,  65  per  cent,  at  the  time  of 
all  other  demands. 

If  the  lagging  power  factor  on  the  consumer's  load  is 
maintained  at  all  times  during  the  month  at  95  per  cent,  or 
better,  10  cents  per  kilowatt  per  month  of  demand  will  be 
deducted  from  the  primary  or  demand  charge. 

Philadelphia  (Pa.)  Electric  Company. — We  penalize  a 
customer  for  a  power  factor  below  80  per  cent.,  correcting 
the  stan(l-l)y  ch.irge  to  SO  per  cent,  basis. 

Toledo  (Ohio)  Railways  &  Light  Company. — The  maxi- 
mum billing  demand  shall  be  determined  from  actual  meas- 
urement-' of  the  customer's  demand  and  a  consideration  of 
the  power  factor  at  which  these  measurements  are  taken 
and  shall  be  calculated  by  multiplying  the  greatest  integ- 
rated fiften-minute  demand  liy  SO  per  cent,  divided  by  the 
actual  power  factor  at  whicli  tiie  demancl  measurements  are 
taken. 

Basing  Charge  on  Average  Power-Factor. 

In  all  of  the  above  contracts  the  niaxinuim-demand 
charge  only  is  involved.  In  Canada,  however,  central  station^ 
have  actually  been  basing  their  energy  charge  upon  the  aver- 
age power-factor  of  the  load.  The  following  clauses  are  ex- 
amples of  Canadian  practice: 

Montreal  Light,  Heat  &  Power  Company. — The  niiiii- 
nuini  power  factor  of  the  electrical  energy  taken  shall  not 
be  less  than  the  following: 

Motors  and  apparatus  of  :i  hp.  rated  capacity  and  less. 
70  per  cent.;  over  ^  h.p.  and  not  exceeding  5  li.p.,  75  per  cent.: 
over  5  h.p.  and  not  exceeding  10  h.p.  80  per  cent.;  over  10  h.p., 
85  per  cent. 

If  the  power  factor  of  the  electrical  energy  taken  is 
found  to  be  less  than  as  specified  above,  then  consumer  shall 
pay  for  the  electrical  energy  taken  on  the  basis  of  the  mini- 
mum power  factor  so  specified. 

Southern  Canada  Power  Company,  Ltd. — If  the  power 


factor  of  the  electrical  energy  taken  is  found  to  he  less  than 
85  per  cent.,  then  consumer  shall  pay  for  the  electrical  en- 
ergy taken  on  the  basis  of  83  per  cent.,  power  factor. 

Toronto  Power  Company. — The  purchaser  agrees  to  use 
the  three-phase  electrical  energy  in  such  a  manner  that  the 
current  values,  as  determined  by  suitable  current  indicating 
or  recording  devices,  for  the  three  i)hases  shall  be  balanced 
each  with  the  others  to  such  an  extent  that  the  difference 
between  the  lowest  and  the  highest  coincident  current 
values  shall  not  be  greater  than  5  per  cent,  of  the  lowest  cur- 
rent \alue;  and  that  whenever  a  current  unbalance  providing  a 
difference  in  excess  of  5  per  cent,  shall  occur  in  the  manner 
hereinbefore  stated,  then  the  amount  of  power  may  at  the  op- 
tion of  the  power  company  be  taken  .is  90  per  cent,  of  1.71! 
times  95  per  cent,  of  the  highest  of  the  three  current  values 
multipliecl  by  the  highest  phase  voltage  coincident  with  the 
current  value  used. 

The  current  an<l  voltage  are  to  be  determined  by  com- 
mercial instruments  meeting  the  requirements  of  the  De- 
paftment  of  Inland  Revenue  for  Canada. 

The  purchaser  a.grees  to  use  the  three-phase  electrical 
energy  in  such  a  manner  that  the  power  factor  shall  be  90 
per.  cent.,  and  that  whenever  the  said  power  factor  shall  be 
less  than  90  per  cent.,  then  the,  power  company  may  take 
90  per  cent,  of  the  kv.a.  as  the  rate  of  taking  i)ower  and  use 
the  same  in  determining  the  demand  rate  or  the  energy 
consumption. 

Fundamental  Difference  Between  the  Two  Clauses. 

The  basic  dif?erencesbetween  these  two  types  of  clauses 
should  be  carefully  noted.  In  one  case  the  maximum  demand 
as  metered  at  infrequent  intervals  varying  from  once  a  month 
to  once  a  year  is  increased  according  to  the  amount  of  power- 
factor  drop  below  a  certain  specified  minimum.  In  the  second 
case  every  kilowatt-hour  of  energy  as  metered  by  the  watt- 
hour  meters  is  increased  in  proportion  to  the  amount  of 
l)Ower-factor  drop  below  a  specified  minimum.  It  is  plain 
that  while  the  former  method  could  be  enforced  with  a  fair 
degree  of  accuracy,  it  would  not  in  any  way  take  into  account 
the  average  power-factor  of  the  customer's  load. 

It  may  be  argued  that  the  central  station  is  only  interest- 
ed in  knowing  the  customer's  power-factor  at  full  load  he- 
cause  at  periods  of  light  load  the  >ystem  could  be  operated  at 
lagging  power-factor  without  great  inconvenience.  But  it 
does  not  always  follow  that  the  periods  of  light  load  of  the 
consumer  coincide  with  periods  of  light  load  on  ilie  system. 
They  may  occur  at  the  lime  when  the  system  load  is  at  the 
peak. 


Mr.  G.  M.  Bertram,  appointed  Sales  Manager 
for  the  Lincoln  Electric  Co. 
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The  Water  Powers  of  New  Manitoba 


Government  Investigating  Supply  for  Mining  Operations  and  Other  Demands- 
Four  Rivers  of  Considerable  Capacity 


An  interesting  pamphlet  has  just  been  issued  hy  the 
Natural  Resources  Intelligence  Branch  of  the  Department 
of  the  Interior,  entitled  "The  New  Manitoba  District,  Its 
Resources  and  Developments."  A  chapter  relating  to  water 
powers  is  of  special  interest  to  our  readers,  and  we  repro- 
duce the  following  extracts.  It  must  be  remembered  that 
these  remarks  apply  to  the  new  area  which  was  added  to 
Manitoba  in  1912,  comprising  178,000  square  miles,  frequent- 
ly spoken  of  as  New  Manitoba.  The  data  for  this  chapter 
was  compiled  by-  C.  H.  Atwood,  of  the  Dominion  Water 
Power  Branch,  Chief  Engineer  in  charge  of  .\lbcrta  and 
Saskatchewan  Power  Survey, 

Water  Powers. 

Owing  to  its  remoteness  from  any  regular  line  of  trans- 
portation, it  was  soon  realized  that  if  mining  operations  were 
successful  in  the  new  Mineral  Belt,  a  supply  of  hydro-elec- 
tric power,  sufifitient  to  meet  all  possible  demands,  was  one 
of  the  most  important  requirements  of  the  district.  This 
being  the  case,  engineers  of  the  Dominion  Water  Power 
Branch  of  the  Department  of  the  Interior  were  directed  to 
investigate  the  district,  and  during  the  summers  of  1915  and 
1916  made  reconnaissance  power  surveys  of  the  Grass  and 
Burntwood  rivers  to  the  east,  and  of  the  Sturgeon-Weir  and 
Churchill  rivers  to  the  west  and  north.  The  results  of  these 
investigations  showed  that  the  power  sites  lying  in  closest 
proximity  to  the  Mineral  Belt  and  capable  of  producing  large 
quantities  of  power  (blocks  of  5,000  horse-power  and  over) 
were  Birch  rapids  on  the  Sturgeon-Weir  river  and  Island 
falls  and  Bloodstone  falls  on  the  Churchill  river. 

At  this  time,  owing  to  the  lack  of  stream  flow  records, 
no  reliable  estimate  can  be  made  of  the  continuous  power 
output  of  these  sites.  The  discharge  measurements  obtained 
during  the  power  investigations  are  the  only  records  avail- 
able to  date  (January,  1918).  However,  the  Department, 
realizing  the  need  of  winter  records,  has  despatched  an  offi- 
cer of  the  Irrigation  Branch  to  secure  as  many  discharge 
measurements  as  possible  this  winter  on  the  Sturgeon-Weir 
and  Churchill  rivers.  These  measurements,  while  not  suffi- 
cient, will  nevertheless  provide  data  from  which  an  approxi- 
mate estimate  of  the  continuous  power  available  on  these 
two  rivers  can  be  made. 

The  lack  of  information  makes  it  difficult,  at  the  present 
time,  to  summarize  the  water-power  prospects  in  this  dis- 
trict in  a  satisfactory  manner  but,  in  order  to  render  the 
general  situation  more  clear,  a  brief  outline  of  the  power 
possibilities  on  the  individual  rivers  investigated  is  append- 
ed. The  power  estimates  are  subject  to  revision  as  further 
data  becomes  available. 

The  Burntwood  River. 

The  power  investigation  on  this  river  covered  the  reach 
from  Split  lake  up  to  Gate  rapids,  a  distance  of  140  miles. 
The  river  flows,  generally  without  apparent  current,  through 
a  well-defined  valley,  and  for  the  most  part  the  banks  are 
of  clay.  The  channel  is  wide,  often  expanding  to  lake  dim- 
ensions, and  sand  bars  or  flats  are  not  uncommon. 

In  the  reach  between  Split  lake  and*  Three  Point  lake 
there  is  a  total  drop  of  237  feet,  concentrated  for  the  most 
part  at  six  falls  and  ten  rapids.  The  most  important  power 
possibilities  investigated  were:  Manaza  falls,  with  an  almost 
vertical  drop  of  26  feet;  Jackpitie  falls,  with  a  drop  of  29 


feet;  Taskinigup  falls,  with  a  descent  of  5;}  feet;  and  Wusk- 
watim  falls,  with  a  total  descent  of  24  feet.  The  two  latter 
/alls  are  located  only  one-half  mile  apart  and  might  well  be 
combined  in  one  power  scheme.  Wuskwatim  lake  affords  a 
large  storage  capacity,  and  is  conveniently  situated. 

Discharge  records  were  obtained  during  the  survey,  and 
from  these  it  is  estimated  that  the  minimum  flow  is  approxi- 
mately 500  second-feet,  and  that  for  nine  months  possibly 
750  second-feet  can  be  obtained.  The  jiower  available,  as 
shown  in  the  following  table,  is  based  upon  this  estimated 
(low  and  the  head  given  at  the  sites,  assuming  a  turbine  effi- 
ciency of  80  per  cent. 

Table  I. 


Power  site 


Head 
in 

feet 


Manaza  Falls  ....  20 

Jackpine  Falls  ...  29 

Taskinigup  Falls  ..  53),,. 

Wuskwatim  Falls  .  23^'" 


Discharge  in  Horsepower 
second-feet 

Mini-         Depend-  Mini-  For 

mum         able  for  mum  9 

9  months  months 

500           750  1,182  1,800 

500           7,50  1,318  2,000 


500 


750 


3,455 


5,200 


The  Grass  River. 

Grass  river  forms  a  part  of  the  great  Nelson  River 
drainage  system  and  lies  entirely  within  the  province  of 
Manitoba.  From  its  source  in  the  Cranberry  lakes,  near  the 
Saskatchewan-Manitoba  boundary,  the  Grass  river  flows  in 
a  northwesterly  direction  for  about  275  mile  before  joining 
the  Nelson,  a  few  miles  above  Split  lake. 

The  drainage  basin  comprises  an  area  of  approximately 
6,400  square  miles,  and  the  general  relief  of  the  whole  dis- 
trict is  low  and  unpronounced.  The  rock  is  of  Laurentian 
formation,  but  in  many  sections  is  overlain  with  consider- 
able depths  of  clay  or  drift,  and  is  claimed  to  be  very  suit- 
able for  agricultural  settlement.  The  entire  basin  is  more  or 
less  wooded  with  spruce,  poplar,  and  pine,  very  little  of 
which  is  of  sufficient  size  for  building  purposes,  though  the 
spruce  and  poplar  is  large  enough  for  pulp  manufacture. 

The  river  passes  through  many  lake  expanses,  several 
of  which  should  afford  satisfactory  storage.  Hekusko  lake 
with  an  area  of  70  square  miles,  Sandy  lake  with  an  area  of 
13  square  miles.  Setting  lake  and  adjoining  lakes  with  a  com- 
bined area  of  85  square  miles,  can  all  be  utilized  and  would 
provide  a  fairly  complete  regulation  of  the  water  supply. 

The  investigations  covered  that  portion  of  the  river  lying 
between  Reed  lake  and  Split  lake,  or  approximately  250 
miles.  In  this  reach  there  is  an  aggregate  drop  of  365  feet, 
cccurring  mainly  at  twenty-four  rapids  and  nine  falls.  It 
is  not  economically  possible  to  utilize  this  entire  drop  for 
power  purposes,  but  at  six  sites  it  would  be  possible  to 
concentrate  270  feet.    The  following  table  .gives  the  location 


Table  II. 

Discharge  in  c.f.s. 

Horse-power 

Head 

Esti- 

Depend- 

Power site 

in 

mated 

able 

Mini- 

For 

feet 

mini- 

for 9 

mum 

9 

mum 

months 

months 

Wekusko  Rapids 

.  55 

100 

150 

500 

750 

Second  Falls   .  . 

.  43 

150 

225 

570 

905 

l<"irst  Falls  

37 

175 

265 

590 

900 

I.ynx  Falls  

54 

350 

525 

1,720 

2,577 

Sandy  Falls  .... 

.  46 

350 

525 

1,465 

2,200 

Fifth  Rapids   .  .  . 

.  36 

400 

600 

],310 

3,000 

Total  

0,155 

9,332 
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of  these  six  sites,  estimated  minimum  flow,  available  head, 
and  the  power  output  at  80  per  cent,  turbine  efficiency.  Ow- 
ing to  the  insufficient  data  relating  to  run-ofif,  no  attempt 
has  been  made  to  estimate  the  power  output  with  proper 
storage  regulation.  It  is  apparent, .  nevertheless,  that  with 
the  large  drainage  area,  the  mean  discharge  should  be  con- 
siderable and  that  power  development  at  any  of  the  sites 
along  the  river  will  be  greatly  improved  by  the  utilization 
of  the  storage  opportunities. 

The  Sturgeon-Weir  River. 

The  Sturgeon-Weir  river  drains  the  large  system  of 
waterways  lying  in  northern  Saskatchewan,  including  Des- 
chambault.  Wood,  Pelican,  and  Mirond  lakes,  and  empties 
into  Amisk  (Beaver)  lake  which  lies  about  60  miles  north- 
west of  The  Pas,  Manitoba.  The  river  from  Mirond  lake  to 
Beaver  lake  is  approximately  50  miles  in  length,  and  from 
Beaver  lake  to  Namew  (Sturgeon)  lake,  locally  known  as 
the  Sturgeon  river,  is  an  additional  27  miles. 

Between  Mirond  lake  and  Beaver  lake  there  is  an  aggre- 
gate drop  of  approximately  CO  feet,  occurring  mainly  at  six 
rapids.  Of  these  rapids  there  is  only  one  at  which  it  is  pos- 
sible to  develop,  economically,  sufficient  power  for  the  prob- 
able power  demands  of  the  Northern  Manitoba  mineral  belt. 
This  power  site  is  at  Birch  r^ipids,  about  17  miles  below  the 
outlet  of  Mirond  lake  and  some  35  miles  distant  from  Flin- 
Flon  lake.  At  Birch  rapids  there  is  a  natural  drop  pf  11  feet, 
the  river  narrows  to  a  width  of  150  feet,  and  both  banks, 
which  are  of  granite  and  quite  steep,  rise  to  a  height  of  50 
or  60  feet  above  the  river.  A  head  of  30  feet  can  easily  be 
obtained  at  this  point.  The  natural  discharge  of  the  river  is 
insufficient  to  meet  the  possible  requirements  of  the  mining 
district,  and  it  is  only  in  conjunction  with  a  complete  system 
of  storage  and  regulation,  together  with  a  possible  diversion 
of  Churchill  waters  at  Frog  portage,  that  20,000  or  25,000 
continuous  horse-power  can  be  made  available  at  this  site. 
Mirond,  Pelican,  Deschambault,  and  Burntwood  lakes  with 
a  combined  area  of  approximately  360  square  miles  will  pro- 
vide the  bulk  of  the  storage  required. 

The  Churchill  River. 

The  Churchill  River  basin  comprises  the  watershed 
lying  immediately  northward  of  the  watershed  of  the  Sas- 
katchewan and  Nelson  rivers,  and  drains  into  Hudson  bay. 
The  total  area  of  the  basin  is  approximately  114,150  square 
miles,  the  axis  being  practically  east  and  west,  extending 
westward  to  the  height  of  land  dividing  it  from  the  Atl}a- 
baska.  Innumerable  lakes  of  varying  size  occur  throughout 
the  whole  basin,  and  the  river  itself  to  within  80  miles  of  its 
mouth  may  be  described  as  a  chain  of  lakes  linked  up  by 
short  stretches  in  which  rapids  and  falls  occur. 

Throughout  its  entire  length  the  Churchill  provides 
numerous  power  and  storage  sites  which  will  warrant  very 
careful  investigation.  Certain  of  these  power  sites  may  pos- 
sibly play  a  most  important  part  in  the  development  of  the 
new  Mineral  Belt  of  northern  Manitoba  and  Saskatchewan. 
There  are  two  power  sites  located  within  reasonable  trans- 
mission distance  of  the  mining  district.  These  sites  are 
Bloodstone  falls,  situated  at  the  lower  end  of  Sisipuk  (Duck) 
lake  approximately  17  miles  east  of  Island  falls,  and  ap- 
proximately 10  miles  due  west  of  the  Manitoba-Saskatche- 
wan boundary. 

At  Bloodstone  falls  there  is  a  natural  drop  of  10  feet, 
and  a  head  of  20  feet  can  easily  be  obtained;  this  would 
create  a  pond  of  roughly  90  square  miles.  From  the  meagre 
discharge  data  available  it  appears  that  37,300  continuous 
34-hour  horse-power  can  be  developed  without  utilizing  the 
storage  available.  For  eight  months  of  the  year  possibly 
36,000  horse-power  can  be  developed.    This  power  site  is 


distant  about  80  miles,  in  a  direct  line  from  the  mining  dis- 
trict. 

At  Island  falls,  approximately  60  miles  in  a  direct  line 
from  the  mining  district,  there  is  a  natural  drop  of  17  feet, 
and  a  head  of  36  feet  can  be  created  which,  under  conditions 
of  natural  flow,  would  possibly  develop  between  40,000  and 
50,000  continuous  24-hour  horse-power.  For  eight  months 
of  the  year  possibly  65,000  horse-power  can  be  developed 

The  following  table  briefly  summarizes  the  present  esti- 
mate of  the  power  available  adjacent  to  the  mining  district 
and  is  subject  to  revision  as  further  data  is  received. 

Table  III. 


Estimated 

Horse- 

Distance* 

Head 

minimum 

power. 

to 

Power  site 

in 

dis- 

continuous 

mining 

feet 

charge 

24-hour 

district 

in  c.f.s. 

power 

in  miles 

Burntwood  River— 

Manaza  Falls 

26 

500 

1,183 

160 

Jackpine  Falls  

29 

500 

1,318 

150 

Tasinigup  Falls  .  .  . . 
Wuskwatim  Falls   . . 

53  ).„ 
23  5 

500 

3,455 

135 

Grass  River — 

Wekusko  Rapids  .  . . 

55 

100 

500 

70 

Second  Falls  

43 

150 

570 

90 

First  Falls  

37 

175 

570 

100 

Lynx  Falls  

54 

350 

1,730 

135 

Sandy  Falls  

46 

350 

1,465 

145 

Fifth  Rapids  

36 

400 

1,310 

170 

Sturgeon-Weir  River — 

Birch  Rapids  

30 

7,000 

30,000 

35 

Churchill  River — 

Bloodstone  Falls.  .. 

20 

15,000 

37,300 

80 

Island  Falls  

36 

15,000 

49,000 

60 

*To  the  northern  end  of  Athapapuskow  lake  in  a  direct  line. 


Personal 

Mr.  Frank  Down,  Winnipeg  and  Western  sales  manager 
for  the  Canadian  Tungsten  Lamp  Company,  Limited,  Hamil- 
ton, has  been  called  to  England,  owing  to  the  serious  illness 
of  his  mother. 

Mr.  Wm.  F.  Kelly,  Ontario  sales  manager  for  the  Canad- 
ian Tungsten  Lamp  Company,  Limited,  Hamilton,  left  a  few 
days  ago  for  Winnipeg  to  call  on  the  trade  from  Winnipeg 
west  to  the  Coast.  This  trip  was  rendered  necessary  on  ac- 
count of  Mr.  Down's  unexpected  absence  in  England. 

Mr.  Meiji  Nakoa,  chief  electrical  engineer  for  the  Fur- 
ukawa  Mining  Company,  Tokio,  Japan,  has  been  visiting 
various  points  in  Canada  and  the  United  States  investigat- 
ing electric  furnace  practice  and  was  recently  in  Toronto. 
Mr.  Nakao,  who  is  also  a  large  owner  of  mining  interests 
in  Japan,  stated  that  they  pay  a  half-cent  per  kw.h.  for 
hydro-electric  power  at  the  mines. 

Captain  Alex.  Wilson,  of  the  42nd  Battalion  R.  H.  C, 
who  recently  returned  to  Montreal,  was  the  guest  of  honor 
at  a  dinner  tendered  him  at  the  Engineers'  Club,  Montreal, 
on  January  6th,  by  Mr.  J.  .S.  Norris,  vice-president  of  the 
Montreal  Light,  Heat  and  Power  Company.  Captain  Wilson 
was  forjnerly  engineer  of  the  electrical  distribution  depart- 
ment of  the  company,  and  he  expects  within  a  few  weeks  to 
return  to  his  former  duties  there.  Members  of  the  staff  of 
the  department  were  present  at  the  dinner. 


Obituary 

Mr.  James  D.  Eraser,  secretary-treasurer  of  the  Ottawa 
Electric  Railway  Company,  died  recently.  He  was  also  sec- 
retary-treasurer of  the  Ottawa  Car  Manufacturing  Co.,  Ltd. 

Mr.  Henry  McKay,  chief  engineer  of  the  Pictou  County 
Electric  Company  at  New  Glasgow,  N.S.,  met  death  recently 
by  electrocution  while  adjusting  spme  apparatus  in  the  power 
house. 
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Toronto  Railway  Company  are  Equipping  Their 
Entire  System  with  Latest  Type  P-a-y-e 
Vestibules — Twenty  Already  Operating 

The  Toronto  Railway  Co.,  on  January  0,  inaugurated  a 
modern  pay-as-you-enter  system  on  the  Collej^e  Street  cross- 
town  line  of  the  city,  to  be  followed  as  quickly  as  may  l)e 
by  a  complete  reconstruction  of  the  rolling  stock  of  this  com- 
pany throughout.  The  illustrations  herewith  are  self-explan- 
atory and  indicate  that  the  most  modern  ideas  have  been  in- 
corporated in  the  designs  followed  by  this  company. 

The  cars  already  equipped  with  p-a-y-e  equipment,  some 
twenty  in  number,  have  a  platform  length  of  7  feet  and  are  the 
latest  type  of  car  manufactured  l)y  the  Toronto  Railway  Co. 
The  line  drawing  herewith  s-hows  the  actual  dimensions  of 
the  vestibule.  In  the  same  figure  is  also  shown  the  platform 
dimensions  of  the  balance  of  the  double-truck  cars  owned  by 
this  company,  which  are  being  equipped  with  the  p-a-y-e 
system  as  quickly  as  they  can  be  turned  out.  These  latter 
cars  will  have  a  platform  depth  of  <>  ft  6i/<  in.  Either  of  these 
cars  will  thus  have  standing  accommodation  for  from  IS  to  1.5 
people,  which  should  be  ample  to  take  care  of  those  passen- 
gers boarding  the  car  at  any  point,  wlio  do  not  have  a  trans- 
fer or  a  fare  so  that  they  may  pass  right  into  the  main  body 
of  the  car. 

It  will  be  noticed  that  the  vestibules  are  equipped  with 
folding  doors  and  folding  steps.  These  are  operated  pneu- 
matically by  a  touch  of  a  lever  convenient  to  the  conductor. 
The  conductor  operates  in  a  small  railed-in  compartment, 
as  shown,  roughly  3  ft.  long  by  2  ft.  wide,  which  is  equipped 
with  the  pneumatic  lever  just  mentioned,  p-a-y-e  fare-box, 
and  a  push  button  to  signal  the  motorman.  The  push  button 
operates  a  signal  light  in  the  motorman's  vestibule,  which  is 
normally  burning  and  so  indicates  to  the  motorman  whether 
the  doors  are  closed,  trolley  pole  on  wire,  current  on,  etc. 
The  niotorman  will  not  start  until  the  signal  lamps  light,  and 


throws  off  the  power  and  applies  the  brake--  when  the  signal 
light  goes  out. 

The  pneumatically  controlled  tloors  and  steps  resp(;nd 
to  the  motorman  much  more  promptly  than  the  manually 
operated  type.  Danger  of  the  doors  closing  too  rapidly  and 
catching  passengers  in  exit  or  boarding  a  car  is  obviated  by 
two  strips  of  rubber  tubing  attached  to  the  doors  and  meet- 
ing as  the  doors  close.  .\ny  object  caught  merely  receives  a 
slight  pressure  but  no  injury. 


Doors  open,  showing 
Conductor's  enclosure 


Doors  closed,  steps  raised 


It  will  be  noticed  that  the  usual  railing  bar  which  divides 
the  incoming  passengers  from  the  outgoing  is  not  used  in  this 
new  type.  With  the  bar  in  place  it  has  always  been  necessary 
for  transfer  passengers  to  pass  around  the  conductor  along 
with  the  cash  or  ticket  passengers,  thus  tending  to  congest 


Latest  type  p-a-y-c  car  now  operating  on  system  of  Toronto  Railway  Company,  Toronto 
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Plan  of  vestibule,  twenty  cars  now  operating  p-a-y-e. 


Plan  of  vestibule,  earlier  type  cars  now  being  remodelled 


the  passage  and  delay  the  scheflule.  With  this  dividing  rail 
removed,  the  conductor  will  be  able  to  accept  transfers  with 
his  'eft  hand  and  allow  the  transfer  passengers  to  enter  the 
car  without  passing  around  the  fare  box.  This  should  tend 
greatly  to  diminish  the  length  of  stop  at  crowded  points. 

There  are  three  illuminated  signs  on  these  new  cars. 
Consisting  of  a  route  sign  over  the  front  vestibule,  a  route 
sign  in  the  second  window  from  the  rear  of  the  car  body, 
entrance  side,  and  a  designation  sign  located  in  the  upper 
right  hand  of  the  front  vestibule.  These  signs  were  designed 
and  built  in  the  company's  shops.  The  large  front  route 
sign  is  particularly  interestin.g,  being  fitted  with  a  periscope 
arrangement  which  enables  the  operator  to  adjust  the  sign 
from  the  vestibule  with  absolute  .guarantee  of  the  right  routt. 
being  indicated  exactly  in  the  center  of  the  frame. 

The  front  vestibule  door  moves  on  rollers  and  is  manually 
operated  by  the  motorman. 

Another  new  feature  about  these  cars  is  the  p-a-y-e  fare 
box.  This  is  of  the  hopper  type  and  is  attached  to  the  con- 
ductor's stand.  One  of  the  illustrations  herewith  shows  dif- 
ferent views  of  the  box,  which  is  designed  by  and  built  under 
the  supervision  of  Mr.  William  Cox,  who  is  in  charge  of  fare 
collection  devices  for  the  company.  The  box  is  very  much 
lighter  and  also  very  much  smaller  than  the  average  p-a-y-e 
type  of  box  and  can  be  carried  by  the  conductor  or  brought 
into  the  Car  just  as  readily  as  the  old  hand  fare  box.  The 


box  is  ijrovided  with  a  rocking  or  tilting  arrangement  by 
which  the  conductor,  with  a  single  simple  forward  movement, 
discharges  the  fares  from  the  upper  platform  of  the  box  into 
the  main  compartment  below.  The  box  cannot  be  removed 
from  its  stand  without  being  given  this  rocking  motion  twice 
in  succession,-  which  insures  that  the  conductor  cannot  re- 


Fare  box  in 
stand 


Fare  box  tilted  to 
discharge  tickets 


Fare  box  removed 
from  stand 


View  looking  toward  rear  end,  showing  Conductor's  enclosure  and  chain 
gate  to  prevent  passengers  crowding  exit  door 


move  the  box  from  the  stand  without  going  through  the  mo- 
tion which  guarantees  that  all  tickets  are  safely  housed  in  the 
lower  or  storage  compartment  of  the  box.  The  company  look 
upon  this  box  as  the  most  satisfactory  and  complete  that  has 
yet  been  produced  on  any  of  the  p-a-y-e  systems  on  this  con- 
tinent. Mr.  Cox  has  invented  a  number  of  fare  collecting- 
devices  and  introduced  a  great  many  improvements  in  existing 
apparatus,  having  made  the  matter  of  efficient  and  safe  col- 
lecting of  fares  a  special  study  for  years. 

In  the  new  cars  the  stove  has  been  placed  somewhat 
further  out  in  the  front  vestibule,  leaving  a  little  more  room 
for  passengers  leaving  by  the  front  door.  The  truck  equip- 
ment on  the  latest  type  of  Toronto  car  is  Brill  No.  27  ^C,  with 
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4  ft.  C  in.  wheel  base.  The  motor  equipment  is  G.  E.  thiouKh- 
out,  consisting  of  four  G.  E.  80  motors,  with  K  3.")  controller. 
Tlie  cars  are  44  ft.  over  ljumpers,  30  foot  body.  They  arc 
equipped  with  Watson  automatic  fenders.  The  total  weight 
is  41,000  lbs. 

The  new  cars  are  the  result  of  an  investigation  of  the 
most  efificiet  types. on  this  continent,  the  good  points  of  which 
have  been  brought  together  and  incorporated  on  the  Toronto 
Railway  system  by  Assistant  Manager  Hubbard,  Master  Car 
Builder  M.  P.  Powers,  working  with  Mr.  W.  R.  McRae, 
Master  Mechanic  and  Superintendent  of  Equipment.  Mr.  R. 
J.  Fleming  is  General  Manager  of  the  company. 


The  Problem  Must  Be  Solved— Transportation 
Is  a  National  Necessity   Railway  Com- 
panies Must  Have  Relief* 

In  order  to  suggest  a  remedy  for  the  conditions  facing 
public  utilities  to-day,  it  is  essential  that  there  should  first 
be  a  thorough  understanding  of  the  problems  brought  upon 
them  by  the  war.  These  problems  are  clearly  seen  by  the 
men  responsible  for  the  continuing  operation  of  the  public 
utilities  under  the  increased  demands  for  service  due  to  the 
national  crisis,  and  became  more  and  more  apparent  as  the 
nation's  industries  were  mobilized  on  a  basis  of  maximum 
efficiency  for  the  prosecution  of  the  war.  The  government 
authorities  were  promptly  informed  that  if  a  breakdown  in 
the  essential  service  of  public  utilities  was  to  be  averted,  four 
phases  of  the  situation  require  speedy  attention: 

1.  Rates  must  be  increased  sufficiently  to  absorb  the  in- 
creased cost  of  producing  the  service. 

2.  The  utilities  must  be  relieved  during  the  period  of  the 
war,  of  all  non-essential  and  unproductive  requirements,  such 
as  paving,  undergrounding  of  wires,  duplication  and  unne- 
cessary extension  of  service. 

3.  Some  way  must  be  found  to  enable  the  utilities  to 
take  care  of  obligations  maturing  while  the  war  lasts. 

4.  Assistance  must  be  provided  to  enable  the  companies 
to  finance  the  unavoidable  extensions  of  service  made  neces- 
sary by  the  nation's  war  program. 

How  these  problems  were  met  is  no-w  a  matter  of  his- 
tory. That  they  were  not  adequately  met  is  recognized  on 
all  sides.  Measures  of  relief  were  meager  and  too  slow  in 
coming..  The  needs  of  the  industry  were  obvious,  but  no 
channels  for  immediate  help  were  available.  Proposals  that 
offered  hope  were  shrouded  by  constitutional  doubts,  and 
so  one  after  another,  the  public  utilities  were  forced  into  fin- 
ancial and  operating  difficulties,  with  the  burdens  of  the  war 
laid  unrelentingly  upon  them. 

It  is  to  remove  as  far  as  possible  a  repetition  of  those 
conditions  and  to  assure  a  safe  future  for  the  industry,  and 
adequate  service  to  the  public  that  a  readjustment  of  rela- 
tionships is  imperative. 

One  of  the  facts  brought  to  the  front  during  the  last  two 
years  is  that  the  whole  structure  of  the  franchise  relation- 
ship between  the  public  utilities  and  the  various  communi- 
ties has  broken  down  under  t^he  strain  of  war.  The  rapid 
increase  in  the  cost  of  all  material,  the  extraordinary  de- 
mands of  labor  made  necessary  by  the  rise  in  the  cost  of 
living,  the  alarming  decrease  in  the  purchasing  power  of  the 
dollar,  have  brought  the  industry,  particularly  the  electric 
railways,  face  to  face  with  bankruptcy,  because  no  avenue 
of  automatic  escape  from  rising  costs  lay  open. 

Practically  every  industry,  except  public  utilities  whose 
rates  are  regulated  by  law,  has  been  able  readily  to  adjust  its 
methods  of  doing  business  to  meet  the  war  demands,  and 
the  radical  increases  in  c6st  of  operations  and  of  manufacture 
have  been  promptly  reflected  in  the  selling  ])rice  and  so  on 
to  the  customer. 

In  all  other  departments  of  our  commercial  and  indus- 

*By  P.  H.  Gadsden,  Chairman  Commit! ce  on  National  .Affairs,  .Ameri- 
can Electric  Railway  Association. 


trial  life  wliere  the  economic  laws  of  supply  and  demand 
have  been  unhampered  and  allowed  free  play,  the  inevitable 
increase  in  the  cost  of  production  has  been  taken  care  of  in 
the  perfectly  normal  way  of  increased  cost  to  the  consum- 
er. It  is  only  in  those  industries  where  the  public  has  at- 
tempted to  fix  a  just  and  fair  price  for  the  service  rendered 
and  where  the  artificial  standard  has  been  substituted  for  the 
natural  one  that  we  find  this  complete  breakdown  under  war 
conditions. 

Industry  generally  was  never  so  prosperous,  notwith- 
standing the  increase  in  the  cost  of  labor  and  materials. 
The  public  utlities,  on  the  other  hand,  present  practically 
the  one  great  exception  to  this  rule  of  prosperity.  These 
utilities  have  been  nearly  destroyed  by  the  war. 

Industry  generally  was  never  so  prosperous,  notwith- 
standing the  increase  in  the  cost  of  labor  and  materials. 
The  pul)lic  utilities,  on  the  other  hand,  present  practically 
the  one  great  exception  to  this  rule  of  prosperity.  These  uti- 
lities have  been  nearly  destroyed  by  the  war. 

A  tabulation  of  the  income  accounts  of  388  electric  rail- 
ways, representing  more  thap  63  per  cent  of  the  electric  rail- 
way mileage  of  the  United  States,  shows  a  falling  off  in  net 
income  of  82  per  cent,  for  the  first  six  months  of  1918  as 
compared  with  the  corresponding  period  of  1917.  Many  of 
the  companies  are  facing  actual  operation  deficit  in  spite 
of  increases  in  gross  receipts. 

These  facts  lead  inevitably  to  the  conclusion  that  the 
present  relationship  between  the  companies  and  the  public, 
as  evidenced  by  existing  franchises  with  fixed  rates  of  fare, 
is  economically  unsound;  that  the  present  system  of  regu- 
lating rates  by  franchises  or  through  commissions  is  admit- 
tedly not  sufficiently  responsive  to  the  violent  and  radical 
changes  in  operating  conditions  which  are  bound  to  occur. 

Another  fact  emphasized  by  the  war  is  that  before  a 
company  can  justify  an  increase  of  its  rates  it  must  first 
show  that  for  a  longer  or  shorter  period  it  has^  suffered  loss 
under  the  existing  rates,  which  loss  cannot  be  compensated 
for  by  the  new  rates.  In  any  other  business  the  manager  is 
able  to  provide  against  increases  in  cost  by  promptly  ad- 
vancing his  selling  price.  The  public  utility  must  stagger 
along  under  inadequate  rates  for  months  until  its  credit  is 
destroyed,  its  service  impaired,  its  equipment  deteriorated, 
and  it  has  become  obvious  to  the  community  that  it  is  on 
the  brink  of  destruction  before  its  case  has  been  sufficiently 
made  out  to  justify  an  increase  in  its  rate. 

What  are  the  Remedies  ? 

The  result  of  the  extraordinary  increases  in  the  cost  of 
labor  and  of  material  as  well,  coupled  with  the  inability  of 
the  companies  to  increase  their  rates,  is  shown  by  the  tabu- 
lation of  operating  figures  of  63  per  cent,  of  the  electric  rail- 
way mileage  of-  the  country,  already  referred  to. 

A  careful  study  of  these  figures  indicates  that  unless 
wise  counsels  prevail  and  the  necessary  relief  is  afTojded 
electric  railways  in  the  near  future,  the  industry,  as  an  in- 
dustry, is  doomed  to  destruction.  It  needs  no  argument  to 
establish  the  fact  that  no  industry  can  continue  sucessfully 
to  function  when  deprived  of  the  right  to  increase  its  rates 
to  meet  extraordinary  increases  in  cost  of  operation. 

What,  then,  are  the  remedies  for  the  situation?  Defii- 
nite  measures  will  suggest  themselves  as  the  problem  is 
more  thoroughly  understood,  but  it  is  possible  now  to  an- 
alyze the  causes  for  the  present  situation  and  to  suggest 
some  of  the  basic  principles  which  should  control  the  rela- 
tion of  public  utilities  to  their  respective  communities  here- 
after. 

The  .chief  difficulty  has  been  that  the  viewpoint  of  both 
sides  has  been  one  of  antagonism,  instead  of  co-operation. 
Both  the  public  and  the  companies  have  endeavored  to  ob- 
tain the  greatest  advantage  for   their   respective  interests. 
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without  considering  the  ultimate  effect  upon  the  industry  or 
the  community.  The  public,  under  the  conviction  that  enor- 
mous profits  were  being  realized,  felt  free  to  make  one  ex- 
action after  another,  recognizing  no  interest  in  the  public 
utility  except  the  service  rendered,  and  no  responsibility  for 
financial  results.  The  companies,  on  the  other  hand,  with 
no  adequate  appreciation  of  their  true  relationship  to  the 
public,  and  in  some  instances,  it  must  be  admitted,  with 
reckless  disregard  for  the  future,  insisted  upon  franchise 
provisions  which  seemed  onerous  to  the  municipalities. 

The  time  has  now  come  for  a  radical  and  thorough  re- 
view of  that  relationship.  In  some  way,  the  American  peo- 
ple must  realize  that  their  interest  in  the  continued  efficient 
operation  of  these  railways  is  such  that  it  becomes  imper- 
ative that  they  should  recognize  some  responsibility  for  fin- 
ancial results.  In  some  way  the  credit  for  the  public  must 
be  put  behind  these  properties  in  return  for  the  class  of 
service  which  it  demands. 

The  Public  is  Indifferent 

In  view  of  the  disastrous  experiences  of  electric  rail- 
ways during  the  war,  it  is  not  reasonable  that  they  will  be 
able  to  attract,  in  the  future,  the  private  capital  necessary 
for  their  further  development.  The  fact  that  the  public  has 
been  willing  to  permit  this  great  industry  to  stagger  on  un- 
der the  burdens  of  war,  with  inadequate  relief  in  the  way  of 
increased  rates,  while  exposed  to  the  full  brunt  of  the  extra- 
ordinary increases  in  cost  of  labor  and  material,  raises  a 
question  of  fundamental  equity  and  fair  dealing.  The  public 
must  be  brought  to  realize  that  its  interest  in  the  electric 
railways  of  the  country  is  greater  than  that  of  the  stock- 
holders or  bondholders,  and  that  if  the  electric  railways  are 
to  continue  to  discharge  their  essential  service,  the  public 
must,  in  some  way.  guarantee  an  adequate  return  upon  the 
capital  invested. 

What  is  needed  then,  at  this  time. '  is  a  thorough  and 
impartial  study  of  the  whole  question  of  electric  railway 
franchise,  with  the  end  in  view  of  establishing  the  industry 
on  a  wholesome,  economic  basis,  which  will  guarantee  con- 
tinued efficient  service  to  the  public.  Such  a  study  should  be 
made  primarily  from  the  standpoint  of  the  public  interest — 
what  is  best  for  the  communities  served.  It  is  a  national 
problem  and  not  one  for  the  owners  of  the  railways  alone, 
or  chiefly. 

The  solution  must  provide  for  adequate  service  to  the 
public  and  a  proper  return  upon  the  invested  capital. 

Franchise  Should  Provide  Fair  Return 

The  time  has  come  for  the  electric  railway  to  say  to  the 
public  that  they  are  willing  to  co-operate  in  the  working 
of  a  standard  franchise,  which  shall  provide  for  a  proper 
return  upon  the  fair  value  of  the  property,  and  guarantee 
efficient  service  to  the  communities.  On  such  a  basis  the 
matter  of  fares  readily  adjusts  itself.  On  such  a  basis,  the 
responsibility  of  electric  railways  for  paving,  the  annually 
recurring  question  of  taxation,  the  undergrounding  of  trol- 
leys, the  extension  of  service  into  unproductive  territory, 
and  numerous  other  questions  that  have  caused  irritation 
in  the  past,  present  themselves  for  consideration  in  an  en- 
tirely new  aspect.  The  experiences  through  which  we  have 
just  passed  have  impressed  upon  the  public  mind  the  fact  that 
additional  and  unnecessary  burdens  imposed  upon  the  elec- 
tric railways  must  logically  and  inevitably  be  reflected,  soon- 
er or  later,  in  the  rate  of  fare,  or  in  the  impairment  of  the 
service  rendered.  With  this  fact  established,  the  question 
whether  the  entire  cost  of  the  transportation  should  be 
borne  by  the  passenger,  or  whether  a  certain  part  should 
not  be  absorbed  as  a  community  charge,  can  be  fairly  con- 
sidered on  its  merits.  It  is  in  this  spirit  that  we  must  ap- 
proach the  consideration  of  this  important  question. 


The  Public  Means  To  Be  Fair— But  They  Must 
Be  Told  the  Facts 

Just  as  I  wjis  about  to  reach  for  my  coat  and  hat  the 
fellow  said  that  another  thing  he  had  intended  to  speak  about 
was  the  unfairness  of  the  public.  That  was  such  an  interest- 
ing topic  that  I  again  picked  up  my  wrinkled  napkin,  ordered 
another  cup  of  black  coffee,  and  waited  for  him  to  make  some 
point  that  I  could  dispute.  But  there  was  no  chance  for  an 
argument.  He  is  a  member  of  one  of  America's  big  public 
utility  organizations — a  street  car  company,  in  fact.  He  cited 
the  3  cent  and  4  cent  and  up  advances  in  the  prices  of  the 
various  little  things  that  we  used  to  pay  5  cents  for.  He 
mentioned  some  of  the  4  cent  articles  that  are  now  6  cents 
and  the  2  cent  things  that  are  now  5  cents;  and  then  he  got 
right  down  to  the  cent  and  mentioned  how  even  the  news- 
papers had  increased  their  prices  100  per  cent.  It  was  all  fair 
and  just,  as  he  said,  but — and  here's  where  he  was  sparring 
for  a  combat — but  street  car  fare  is  still  5  cents  in  most  cities. 

I  suppose  I'll  be  accused  of  plutocratic  leanings  because 
I  agree  with  hirn.  But  what  could  I  say?  There's  no  chance 
for  an  argument  so  far  as  I  can  see.  Carfare  is  only  5  cents, 
it  was  5  cents  twenty  years  ago  when  street  cars  didn't  carry 
us  one-third  as  far  for  5  cents  as  they  do  now — and  in  New 
York  it  will  be  5  cents  twenty  years  hence,  I  believe. 

The  trouble  lies  in  the  fact  that  public  utilities  are  the 
tools  of  politicians.  If  politics— Iiut  why  start  an  argument 
that  never  would  end? 

Unfairness  of  the  public  is  what  the  man  started  to  dis- 
cuss. He  says  the  public  condemns  the  street  car  company 
without  a  hearing.  Sure — I  know  that,  as  does  everybody 
else.  Tha.t  isn't  because  of  the  unfairness  of  the  public,  i)ut 
it's  due  to  the  public's  blissful  ignorance.  The  public  knows 
nothing  about  the  street  car  company's  troubles  because  the 
street  car  company  doesn't  make  a  confidant  of  the  public. 
How?  By  advertising.  That's  the  way  to  get  a  hearing  now- 
adays. 

Public  utilities,  like  some  other  big  interests,  rush  into 
print  only  at  the  last  moment,  when  some  calamity  is  about 
to  befall  them.  Then  they  always  have  to  make  a  sort  of  plea 
for  the  defense  argument,  wherein  the  community  is  the  plain- 
tiff". The  public  is  the  community  and  it  stands  by  its  guns. 
It  doesn't  realize  the  good  that  the  defendant  has  done  be- 
cause it  has  heard  only  the  bad.  Talk  to  it  honestly — tell  it 
the  truth — and  the  public  is  the  fairest  animal  on  earth. — 
.Advertising  and  Selling. 


Storage  of  Lake  Brule 

The  Quebec  Streams  Commission  have  awarded  a  con- 
tract for  the  construction  of  a  storage  dam  at  Lake  Brule, 
ten  miles  from  Beaupre,  P.  Q.,  to  the  Laurentian  Power  Com- 
pany, at  a  cost  of  $50,000.  The  plan  is  to  construct  three 
dams,  a  wooden  crib  dam  filled  with  stone,  and  two  small 
earth  dams.  '  The  length  of  the  wooden  dams  at  the  crest  is  to 
be  225  feet.  The  structure  will  provide  additional  water  power 
for  the  Hydro-electric  plant  of  the  Laurentian  Power  Co. 


The  American  Telegraph  and  Telephone  Coinpany  have 
announced  the  invention  and  development  by  the  technical 
staff  of  the  Bell  system  of  a  practical  system  of  multiplex 
telephony  and  telegraphy  which  will  greatly  increase  the 
carrying  capacity  of  long  distance  telephone  and  telegraph 
wires.-  By  the  new  system,  four  telephone  conversations  over 
one  pair  of  wires  can  be  carried  on  simultaneously,  in  ad- 
dition to  the  conversation  carried  on  ordinarily,  making  five 
messages  in  all.  One  pair  of  wires  can  also  be  utilized  for 
forty  simultaneous  telegraph  messages. 
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Toronto  Electrical  Contractor-Dealers  Take  a 
Night  Off  to  do  Honor  to  Their  President, 
Mr.  Kenneth  A.  Mclntyre — Large  and 
Enthusiastic  Representation  Present 
from  All  Sections  of  the  Trade 

The  January  monthly  meeting  of  the  Toronto  Section 
of  the  Ontario  Association  of  Electrical  Contractors  and 
Dealers  was  held  in  the  King  Edward  Hotel,  on  the  evening 
of  Tuesday  the  7th.  and  took  the  form  of  a  complimentary 
dinner  to  the  president,  Mr.  Kenneth  A.  Mclntyre.  Mr, 
Harry  Hicks,  vice-president,  occupied  the  chair. 

These  meeetings  are  now  open  to  the  whole  trade  and 
there  was  a  goodly  representation  of  manufacturers,  jobbers, 
central  stations,  and  inspectors,  in  addition  to  a  practically 
full  attendance  of  contractor-dealers.  The  regular  business 
occupied  only  a  few  minutes  and  consisted  chiefly  of  the 
approval,  clause  by  clause,  of  the  final  agreement  with  the 
employees,  given  below.  The  balance  of  the  entertainment 
consisted  of  solos,  choruses  and  brief  addresses.  Toasts 
were  proposed  to  "The  King,"  and  "Our  Guests,"  the  former 
l)y  Mr.  H.  H.  Couzens,  general  manager  Toronto  Hydro, 
and  the  latter  by  the  Chairman,  responded  to  by  Mr.  H.  F. 
Strickland,  chief  electrical  inspector  for  the  Province.  A 
final  toast  to  the  "Electrical  Contractor-Dealer — a  bigger, 
better  and  more  prosperous  merchant  in  1919,"  brought  a 
reply  in  the  form  of  a  good  story  from  Mr.  Harry  Rooks. 
In  addition  to  the  music  (?)  supplied  by  the  banquetters 
themselves,  a  number  of  solos  by  Mr.  Hamilton  Gardner 
added  very  materially  to  the  enjoyment  of  the  evening. 

Considerable  interest  was  aroused — and  there  was  much 
favorable  comment  too — on  the  issue  of  "The  Booster," 
distributed  during  the  proceedings.  A  sheet  of  this  kind 
can  do  much  to  maintain  the  interest  of  the  members  and 
especially  if  all  the  members  lend  a  hand  in  its  preparation. 
Some  extracts  are  printed  elsewhere.  The  Exchange  Sheet, 
indicating  equipment  and  supplies  for  sale  or  exchange 
among  the  members  of  the  association,  also  gives  promise 
of  usefulness. 

The  crowning  event  of  the  evening  was,  of  course,  the 
presentation  of  an  illuminated  address  to  Mr.  Mclntyre, 
expressing  the  appreciation  of  the  association  members  for 
the  splendid  organization  work  he  had  done  during  the  past 
year.  The  address  was  read  by  Mr,  Frank  T.  Groome.  and 
presented  by  the  secretary,  Mr.  J.  Everard  Myers,  to  Mr. 
Mclntyre,  who  made  a  characteristically  earnest  and  elo- 
quent rej)ly.  The  presentation  came  as  a  complete  surprise 
to  Mr.  Mclntyre. 

Extracts  from  the  Booster 

Issued  in  the  interests  of  the  Ontario  I'.lectrical  Contrac- 
iors  and  Dealers. 

The  war  is  over,  and  in  our  electrical  lield  there  are  no 
more  war  orders,  either  direct  or  indirect,  and  we  must  again 
reach  out  after  regular  construction,  which  in  due  time  will 
spring  to  life. 

Above  all,  there  must  not  l)e  a  break  in  prices  or  a  .gen- 
eral season  of  price-cutting.     If  there  is,  thousands  will  be 


lost  and  serious  trouble  ensue.  No  man,  be  he  ever  so 
versed  in  conditions  to-day,  can  tell  just  how  things  are 
going  to  jump.  We  all,  however,  can  bank  on  wonderful 
days  ahead  in  the  electrical  field  for  all  who  have  sense 
enough  to  keep  their  heads  during  the  period  of  shiftinij 
gears,  so  to  speak.  We  must  all  be  fair  to  our  employees 
and  competitors,  and  they  in  turn  must  be  fair  with  us. 

The  wonderful  spirit  of  co-operation,  so  splendidly  dis- 
played during  the  war,  must  continue  to  grow  even  more. 

The  (loodwin  plan  seemed  to  suit  the  Canadian  General 
Electric  Co.  They  joined  as  Associated  Members  right  away, 
and  we  have  an  application  from  the  Northern  Ivlectric. 
Come  and  meet  our  new  associates. 

Send  in  list  of  items  that  are  eating  their  heads  off  on 
your  shelves,  and  we  will  try  and  sell  them  for  you.  This 
service  is  free.  Let  us  sell  your  dead  stock.  This  sheet 
will  fit  your  folder,  and  will  be  issued  monthly  if  the  mem- 
bers make  proper  use  of  its  service  columns.    It's  up  to  you! 


The  Ontario  Association  of  Electrical  Contractors 
and  Dealers— Toronto  District  Working  Rules 

1.  Adopted  by  the  Toronto  District  of  the  Ontario  As- 
sociation of  Electrical  Contractors  and  Dealers,  for  the  guid- 
ance of  its  members,  on  January  9th,  1919,  in  force  from 
January  30th,  1919,  and  agreed  to  by  Toronto  Local  353, 
I.B.E.W.  These  rules  are  to  be  posted  in  the  shops  of  the 
members. 

2.  Eight  hours'  labor  shall  constitute  one  day's  work, 
except  on  out-of-town  work,  which  shall  be  ten  hours.  All 
labor  over  eight  hours  per  day,  except  as  above,  shall  be 
paid  for  at  the  rate  of  one  and  one-half  hours'  pay  for  each 
hour's  work  until  twelve  midnight,  after  which  double  time 
until  relieved;  work  performed  on  Sunday  and  legal  holidays 
shall  be  paid  for  at  the  rate  of  double  time.  Saturday  to  be 
a  half-holiday;  Saturday  work  between  13.00  noon  and  5.00 
p.m.  to  be  paid  for  at  the  rate  of  time  and  one-half,  and 
double  time  thereafter  until  relieved. 

All  men  shall  be  on  the  job,  ready  to  commence  work, 
at  the  regular  hours  for  starting  work,  which  shall  be  be- 
tween 8.00  a.m.  and  5.00  p.m.  When  workingmen  are  re- 
quired to  report  at  the  shop,  they  shall  report  not  later  than 
7.50  a.m.,  and  shall  be  ready  to  receive  orders  or  supplies. 
Failure  to  comply  with  this  shall  result  in  a  reduction  in  pay 
for  the  time  lost,  and,  if  the  men  are  instructed  to  report  at 
the  shop  for  work  and  are  not  sent  on  "a  job,  they  shall  be 
paid  for  two  hours'  time. 

On  shift  work  night  men  shall  be  paid  nine  hours'  for 
eight  hours'  work.  This  arrangement  to  apply  only  when 
two  or  more  shifts  per  day  are  used.  Shifts  to  be  changed  in 
rotation  weekly.  Overtime  of  night  shifts  for  work  over 
eight  hours  to  be  based  on  regular  hourly  rate. 

3.  The  holidays  shall  be  all  legal  and  statutory  holidays. 

4.  The  help  employed  shall  be  divided  into  two  classes- 
Journeymen  and  Apprentices. 

Apprentices  shall  be  sub-divided  into  four  classes,  de- 
scribed as:  First,  Second,  Third  and  Fourth  year,  according 
to  time'  served  and  qualifications  as  determined  each  year 
upon  examination. 
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Tlirougliout  tlie  four  years'  apprenticeship  is  to  be  re- 
<iuired,  as  part  of  the  above  qualitications.  a  successful  stand- 
ing in  a  supplementary  electrical  course  in  the  Toronto 
Technical  Schools.  This  course  is  to  be  planned  by  a 
Special  Educational  Coinnjittee  of  three  members,  one  from 
each  organization  and  one  from  the  staff  of  the  Toronto 
Technical  Schools. 

The  first  half-year  of  the  apprentice's  time  shall  be  pro- 
bationary. At  the  end  of  this  probationary  period,  he  shall 
be  entitled  to  membership  in  Toronto  Local  :!.").'!.  I.B.E.W., 
and  to  a  rate  of  $8.00  per  week. 

Second  year.  1st  half,  .159.00  per  week:  ::nd  half,  $10.00 
per  week.  Third  year,  1st  half,  $11.00  per  week;  2nd  half, 
$12.00  per  week.  Fourth  year,  1st  half,  li.")  cents  per  hour; 
2nd  half,  40  cents  per  hour. 

After  at  least  three  years'  continuous  service  with  the 
one  employer  and  attaining  successful  standing  at  the  end 
of  the  third  year,  the  fourth-year  apprentice  shall  be  loaned 
by  the  employer  a  kit  of  tools  as  listed  below. 

After  at  least  four  years'  continuous  service- with  the  one 
employer,  and  being  successful  in  obtaining  his  Journey- 
man's card,  the  employer  shall  present  to  the  employee  the 
kit  of  tools  which  was  loaned  to  him.  Lay-off  periods  shall 
not  be  considered  as  interrupting  the  continuity  of  service. 

List  of  tools  to  be  comprised  as  follows: 
  (fill  in)   

The  apprentice,  when  required,  shall  go  to  the  shop 
after  5.00  o'clock  to  get  material  so  as  to  be  on  job  with 
same  the  following  morning  at  8.00  ;\.m..  without  loss  of 
Journeyman's  time,  .\pprentice  shall  not  be  paid  lor  such 
lime. 

.\  fourth-year  apprentice  shall  be  permitted  to  work  as  a 
Journeyman.  Not  more  than  one  fourth-year  apprentice  to 
every  four  journeymen  in  the  one  shop  to  be  permitted  to 
work  under  above  conditions. 

One  apprentice  to  be  allowed  to  each  journeyman  or 
fourth -year  apprentice. 

Apprentices  now  in  the  trade  are  to  be  classified  as  soon 
as  possible  by  the  Joint  Examining  Board  as  above,  upon 
determination  of  their  length  of  service  and  qualificatioRS. 

Disal)led  soldiers,  after  successful  comi)letion  of  the  six 
months'  course  in  "General  Principles  of  Electricity  ;ind 
Electric  Wiring."  under  the  Department  of  .Soldiers'  Civil 
Re-establishnient  and  the  Soldiers'  Aid  Commission,  shall 
be  entitled  to  classification  as  fourth-year  apprentices. 

Disabled  soldiers  with  previous  electrical  experience, 
who  are  similarly  granted  training  courses  in  the  industry  by 
the  above  Commissions  shall,  at  the  end  of  tiie  training 
l)eriod  (which  shall  include  supplementary  electrical  course 
at  the  Technical  Schools),  be  examined  l)y  the  Joint  Exam- 
ining Board  and,  if  successful,  shall  be  entitled  to  classifica- 
tion as  fourth-year  apprentices. 

Physically  fit,  honorably-discharged  soldiers  with  prev- 
ious electrical  experience,  applying  direct  for  employment, 
shall  be  granted  same  conditions  as  those  in  the  preceeding 
paragraph.    Minimum  wage  to  be  $12.00  per  week. 

5.  The  standard  rate  of  journeymen's  wages  shall  be 
tiTyi  c.  per  hour. 

Should  the  Toronto  District  of  tlie  Ontario  .\ssociation 
of  Electrical  Contractors  and  Dealers  receive  complaints 
from  two  or  more  members  concerning  alleged  incompet- 
ence of  a  journeyman,  or  alleging  cause  for  his  re-examin- 
ation and  re-classification,  or  for  forfeiture  of  his  member- 
ship in  Toronto  Local  35:!.  LB.E.W.,  tlie  matter  shall  be 
referred  to  the  Conference  Board,  with  complete  information. 
The  Conference  Board  shall  have  authority  to  direct  the 
re-examination  of  said  journeyman  by  the  Examining  Board, 
and  the  decision  of  the  Examining  Board  shall  be  final  and 
binding  on  all   parties.     If  the   Conference   Board  recom- 


mends forfeiture  of  the  journeyman's  membership,  in  To- 
ronto Local  353.  J.B.E.W..  the  recommendation,  with  full 
information,  shall  be  passed  on  to  Toronto  Local  353.  LB. 
E.W.,  for  final  action. 

6.  All  carfare,  other  than  that  to  reach  the  job  or  shop 
within  city  limits  and  return  to  employee's  residence,  shall 
be  paid  by  the  employer,  either  in  cash  or  car  tickets,  at  his 
option.  All  workmen  working  on  jobs  beyond  the  present 
city  limits  shall  take  car  going  to  or  returning  from  work, 
which  arrives  at  the  present  city  limits  as  near  8  a.m.  or  5 
p.m.  as  car  schedule  will  permit. 

7..  The  Toronto  District  of  the  Ontario  Association  of 
Electrical  Contractors  and  Dealers  shall  appoint  two  mem- 
bers to  act  with  two  members  of  Local  353.  LB.E.W..  as  a 
Joint  Examining  Board. 

8.  No  employer  of  labor  for  the  installation  of  elec- 
trical work  shall  be  given  any  better  term  of  conditions  re- 
garding hours  of  labor,  wages  per  hour,  etc. 

9.  Employers,  in  case  of  work  outside  of  Toronto,  shall 
1,'ay  suburban  car.  railroad,  or  boat  fare,  and  all  expenses  for 
room  and  board. 

10.  There  shall  be  a  Conference  Board,  consisting  of 
three  members  of  Local  353.  LB.E.W..  and  three  members 
of  the  Toronto  District  of  the  Ontario  Association  of  Elec- 
trical Contractors  and  Dealers.  This  Conference  Board 
shall  meet  at  least  once  each  month,  or  at  call  of  their  chair- 
man. All  complaints  by  employer  or  employee,  or  covering 
labor  conditions,  must  be  submitted  to  the  Board  in  writing. 
The  Conference  Board  shall  also  work  out  and  put  into  effect 
rules  governing  extra  compensation  to  foremen.  Rules  and 
Regulations  to  govern  the  Board's  transactions  shall  be  made 
by  the  members  thereof. 

11.  Any  journeyman,  who  shall  do  any  work  in  violation 
of  the  Electrical  Inspection  Department's  Rules,  or  in  such 
manner  so  that  it  will  not  pass  inspection,  shall  do  said 
work  properly  in  his  own  time  and  expense,  or  pay  for 
same  being. done.  (It  being  understood  that,  if  such  work 
is  done  by  order  of  the  contractor,  the  contractor  assumes 
all  responsibility  as  to  it  being  passed  by  the  Electrical 
Inspection  Department,  and  expense  for  making  work 
right).  In  the  event  of  a  journeyman  refusing  to  comply 
with  this  provision,  the  matter  shall  be  referred  to  the  Con- 
ference Board  for  investigation  and,  if  the  journeyman  be 
found  responsible,  the  Local  shall  compel  him  to  comply 
with  said  provision. 

Note. 

Mr.  Thomas  Crawford  will  be  at  the  Labor  Temple  each 
day  from  12  to  1  noon.    Phone  Main  1899  for  men. 

When  hiring  men  always  refer  to  the  last  employer. 


A  Good  Motto  for  1919 

Owing  to  the  unprecedented  conditions  with 
which  we  are  at  present  surrounded,  which  make 
it  impossible  for  the  wisest  to  predict  what  may 
happen  in  the  next  six  months,  it  is  more  than 
ever  necessary  that  contractor-dealers,  one  and 
all,  put  their  shoulders  to  the  wheels  of  their  or- 
ganization and  push  with  might  and  main.  A  good 
motto  for  1919  may  well  be — Forget  you  have  a 
president;  forget  you  have  an  executive  commit- 
tee; let  every  member  work  and  act  as  if  the  re- 
sponsibility of  the  success  of  the  association  rest- 
ed on  his  own  shoulders. 
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B.  C.  Contractors  Hold  a  Very  Successful  Get- 
Together  Supper  and  Concerf— Secretary 
Capt.  Conway  has  Needless  Qualms 

A  few  days  ago  we  wrote  Capt.  W.  J.  Conway,  secretary 
of  the  B.  C.  Association  of  Electrical  Contractors  and  Deal- 
ers, for  a  report  of  their  recent  get-together  supper  and  con- 
cert. Our  idea  had  been  to  give  the  usual  cut  and  dried  re- 
port, l)ut  Capt.  Conway's  reply  was  so  much  of  an  improve- 
ment on  the  usual  method  of  dealing  with  a  function  of  this 
kind,  so  full  of  "pep"  and  information  of  interest  to  the  trade 
in  general,  that  wc  crave  his  pardon  for  reproducing  the  let- 
ter as  it  reached  us.  Evidently  the  electrical  contractors  in 
the  coast  province  are  keeping  up  their  enthusiasm  in  their 
organization,  getting  thoroughly  acquainted  with  one  another, 
and  improving  the  status  of  the  contractor-dealer's  business. 
The  electrical  men  in  the  East  wish  in  a  short  time  to  see  their 
way  to  organize  strong  associations,  so  that  in  the  end,  we 
may  have  the  electrical  contractor-dealers  of  Canada  working 
together  in  one  unified,  harmonious  organization.  Capt.  Con- 
way's letter  follows: 

Editor  Electrical  News: 

In  reply  to  yours  of  the  Oth  instant,  re  the  "Get-together" 
Supper  and  Concert  recently  held  by  this  association,  I  regret 
that  a  report  of  the  addresses  was  not  taken,  but  trust  that 
you  may  be  able  to  obtain  a  few  notes  from  the  following 
description  of  the  evening  we  had. 

To  begin  with,  the  event  was,  to  me.  an  astonishing  suc- 
cess. When  arranging  for  the  supper,  I  was,  frankly,  scared 
when  the  caterer  asked  me  to  guarantee  at  least  75  at  the 
supper.  Seventy-five,  man  alive,  where  do  you  expect  us  to 
get  that  number;  why  there  are  only  about  30  contractors 
and  dealers  in  the  city,  half  of  them  are  sick  of  the  hu,  or  are 
getting  over  it,  whilst  the  remainder  are  very  busy  preparing 
for  the  Christmas  shopping. 

The  guarantee  was  given,  and  I  went  about  in  fear  during 
the  interval,  though  the  president  of  the  association,  Mr.  E. 
Brettell,  assured  me  that  we  would  have  a  full  house.  By 
the  way,  the  whole  of  the  credit  for  the  success  of  the  afTair 
is  due  to  him;  he  kindly  ofYered  to  see  to  everything  himself, 
knowing  that  I  was  very  busy  on  other  work  for  the  associa- 
tion. 

As  the  evening  approached  my  feir  deepened.  I  could  not 


see  that  seventy-five  men  would  turn  out  on  a  wet  night,  and 
that  after  a  hard  day's  work.  To  me,  supper  at  home,  slippers 
and  a  comfortable  seat  by  the  Fire,  seemed  a  great  rival  at- 
traction. Just  before  the  hour  fixed  for  the  supper,  I  was 
at  my  worst,  my  feet  were  positively  cold,  though  we  had  to 
open  a  few  of  the  windows  in  the  supper  room.  The  sight 
of  those  seventy-five  empty  chairs  that  went  to  make  up  the 
guarantee  gave  me  something  that  must  be  like  shell  shock. 

We  had  just  fixed  up  everything,  where  the  various 
speakers  were  to  sit,  etc.,  when  the  guests  began  to  arrive. 
Inside  of  ten  minutes  we  had  to  arrange  for  a  couple  of  extra 
tables — all  those  gaping  chairs  were  filled,  and  I  was  getting 
anxious  as  to  where  we  would  put  the  arriving  hungry  ones. 
I  was  astonished  and  grateful,  especially  to  the  electrical  men 
of  the  B.  C.  E.  Ry.  Co.,  the  Western  Power  Co.,  the  C.  G.  E., 
the  Westinghouse  Co.,  the  Northern  Electric  Co.,  etc.  The 
power  companies  and  the  wholesalers  turned  out  in  full  force, 
as  did,  of  course,  our  own  boys. 

As  to  the  evening  we  had.  The  supper  was  fine,  and  was 
disposed  of  in  great  style,  notwithstanding  the  handicap  we 
labored  under,  of  trying  to  keep  our  eyes  on  our  plates  and 
on  the  pretty  waitresses  at  the  same  time. 

The  speeches  were  all  right;  just  what  we  wanted;  first 
a  talk  from  Mr.  Neill,  manager  of  the  Employers'  Association, 
telling  us  how  to  play  the  game,  that  is,  how  to  be  loyal  to 
each  other  and  to  our  association  ethics,  etc.  He  made  a 
great  point  in  advising  us  to  "Stay  Together"  now  that  we 
had  got  together.  This  was  followed  by  an  excellent  address 
from  the  credit  manager  of  the  Northern  Electric,  Mr.  F.  B. 
Milligan,  on  accounting;  this  was  full  of  good  advice  and 
pointers  on  how  to  keep  your  books  right,  and  your  credit  at 
high  mark.  Of  course  he  did  not  forget  to  give  us  the  adviCe 
we  all  expected  from  him,  that  of  "be  sure  to  take  your  dis- 
counts." Mr.  George  Kidd,  general  manager  of  the  B.  C. 
Electric  Railway  Co.,  Ltd.,  favored  us  with  an  all  too  brief, 
bright  and  optimistic,  estimate  of  the  coming  times,  with  their 
great  after-the-war  problems. 

The  concert  part  of  the  meeting  was  quite  up  to  the  high 
standard  set  by  the  speakers.  Miss  Adair,  of  the  Northern 
Electric  Co.,  and  Messrs.  Dingman  and  Pacey,  of  the  B.  C. 
E.  Ry.  Co.,  with  Mr.  F.  Taggart,  were  in  great  singing  form, 
and  evidently  enjoyed  their  work  quite  as  much  as  we  did, 
and  that  was  quite  a  lot.    Mr.  Brummitt  ably  assisted  at  the 


Mr.  E.   Brettell,  President  B.  C.  Ass'n. 
Electrical   Contractors  &  Dealers 


Mr.   F.  B.  Milligan,  whose  address  on 
'Accounting"   is  printed  on  the  following 
page 


Captain  W.  J.  Conway,  Secretary  B.  C. 
Ass'n.   Electrical   Contractors  &  Dealers 
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piano,  going  far  to  ensure  the  success  that  was  attended  in 
the  "Everyone  Present"  choruses. 

This  chorus  singing  was  an  innovation;  type  sheets,  con- 
taining choruses  of  all  the  popular  songs,  were  given  out 
with  the  programmes,  and  at  intervals  during  the  evening. 
'  Kveryone  Present"  was  asked  to  join  in  singing  these  chor- 
uses. They  did  join,  and  lustily,  enjoying  themselves  greatly 
in  the  process.  The  introduction  of  this  chorus  singii\g  can 
be  strongly  recommended  for  such  gatherings;  in  these  "dry" 
days,  this  hearty  singing  by  all  goes  far  to  fill  the  gap. 

The  singing  of  the  Maple  Leaf,  and  God  Save  the  King, 
by  "Everyone  Present,"  brought  the  affair  to  an  end,  leaving 
us  with  the  feeling  that  we  were  a  fine  lot  of  fellows,  that  we 
had  had  a  great  time  together,  and  that  we  had  got  to  know 
each  other  a  bit  better  at  our  "Get-Together." 

■Yours  very  sincerely. 

W.  J.  Conway.  Secretary. 


Accurate  Accounting  Necessary  to  Success—  An 
Address  Delivered  by  Mr.  F.  B.  Milligan,  of 
the  Northern  Electric  Co.,  Ltd.,  Before 
the  Vancouver  Citizens'  Club 
on  December  12th 

The  control  of  one'.s  own  l)usiness  is  an  al)solute  neces- 
sity in  these  days  of  competition.  1  do  not  think  any  man  can 
get  out  all  there  is  in  a  business  for  him.  unless  he  can  obtain 
an  accurate  financial  history  of  it  periodically.  When  I  say 
all  he  can  get  out  of  it,  I  do  not  mean  immediate  tangible 
profit,  but  knowledge  and  business  education  necessary  to 
keep  abreast  of  the  times,  which,  of  course,  iiican.s.  tangible 
benefit  some  time.  The  financing  of  small  and  moderate  sized 
business  is  probably  the  cause  of  more  real  worry  in  the 
commercial  world  than  any  other  phase  of  business.  There 
appear  to  be  two  prime  causes  for  these  financial  troubles — 
namely : 

1.  Lack  of  sufficient  capital. 

2.  Lack  of  proper  management  of  such  financial  resources 
as  arc  already  invested. 

Without  proper  books  of  account  it  might  be  possible  to 
find  the  trouble,  but  certainly  it  would  be  impossible  to  pre- 
scribe a  permanent  remedy.  I  do  not  wish  to  suggest  that 
lack  of  sufficient  capital  can  be  remedied  by  any  bookkeeping 
system.  I  do  say.  however,  that  the  results  of  proper  ac- 
counting will  show  you  definitely  whether  or  not  it  is  possible 
to  go  on  without  additional  funds.  If  it  is  hopeless  the  figures 
should  tell  you  so.  and  far  better  know  it  at  once  than  later. 
.■\s  you  know,  lack  of  capital  results  in  weak  purchasing  power, 
loss  of  credit  and  loss  of  discounts.  Any  one  of  these  is 
sufficient  to  cause  serious  trouI)le  and  all  three  together  gen- 
erally mean  ruin. 

A  complete  accounting  system  has  been  published  with 
the  approval  of  the  National  Association  of  Electrical  Con- 
tractors and  Dealers.  This  not  only  advises  you  how  to  instal 
the  system,  but  gives  cuts  of  charts  and  standard  forms.  It 
also  goes  into  detail  explaining  the  use  of  each  fornt  and  why 
it  is  necessary,  and  especially  dwells  on  overhead  accounts, 
giving  eig'hteen  general  headings  and  showing  in  detail  just 
what  each  heading  covers.  It  further  explains  the  closing 
of  the  books  each  month,  and  how  to  make  up  the  Trial  Bal- 
ance, and  how  to  close  the  books  for  the  year.  This  system 
has  been  made  after  considering  and  adopting  the  following 
six  cardinal  principles: 

1.  All  forms  should  be  standardized. 

2.  All  sales,  whether  contract,  jobbing,  day  work,  or  re- 
tail, should  be  costed. 

3.  A  merchandise  account  should  be  created  through  debit 
entries  for  purchases  and  credit  entries  at  cost  for  mate-rials 
sold  in  any  way. 


4.  .\  general  ledger  containing  all  controlling  acct)unts 
should  be  made  a  part  of  the  system. 

.■>.  .-Ml  liabilities  should  be  vouchered  each  month  irre- 
spective of  receipt  of  goods  or  corrections  of  invoice.  Pro- 
vision should  be  made  for  recharging  vendors  for  any  errors 
or  discrepancies  in  bills. 

(5.  Cash  book  should  combine  bank  records,  both  receipts 
and  payments,  that  is,  debit  entries  equalizing  bank  deposits 
for  the  month  and  credit  entries  equalizing  charges  to  bank 
balance.    The  cash  book  should  not  be  used  for  distribution. 

Theoretically,  business  men  correct  their  overhead  per- 
centage at  the  end  of  the  fiscal  year.  In  practice  very  few 
actually  do,  it.  Even  when  the  overhead  percentage  obtained 
will  be  an  accurate  measure  of  the  overhead  that  should  be 
charged  into  sales  during  the  next  year.  It  may  be  an  accu- 
rate measure  and  it  may  not.  It  may  protect  the  business  a: 
the  beginning  of  the  year,  but  it  may  cease  to  do  this  and  be- 
come a  source  of  danger  to  profits,  if  later  there  is  a  heavy 
increase  in  costs  which  is  not  offset  by  an  equal  increase  in 
selling  prices.  I  would  advise  that  you  see  that  it  is  done  at 
once  as  it  is  most  essential.  Granted  that  the  overhead  per- 
centage for  1917  was  correct,  which  you  should  have  used  for 
1918.  do  you  think  it  advisable  to  use  this  percentage  for  1919? 
Certainly  not.  You  should  analyze  your  business  at  the  end 
of  this  year,  so  that  you  can  determine  exactly  what  your 
overhead  should  be  for  1919. 

Nobody  knows  what  the  absolute  overhead  percentage  is 
in  electrical  business  for  the  country  as  a  whole.  That  can- 
not be  known  until  a  uniform  accounting  system  has  been 
established  on  a  national  scale  and  has  supplied  cost  figures 
covering  a  long  period.  At  present  an  overhead  percentage 
taken  out  of  any  one  of  several  concerns  and  applied  to  a 
.group  of  dealers  or  contractors  can  be  only  an  approximate 
percentage.  Yet  for  all  practical  purposes  it  may  be  a  safe 
percentage  for  that  group.  .\nd  it  would  be  a  dangerous 
percentage  when  applied  to  remote  sections  of  the  country, 
without  allowing  for  the  cost  variations  for  that  section.  It 
also  becomes  a  dangerous  percentage  when  it  is  applied  over 
a  period  of  years  without  annual  verification  or  correction, 
or  when  it  is  applied  to  a  business  without  an  actual  test. 

Below,  I  give,  in  detail,  the  cost  of  doing  business  during 
1917  of  a  Northwest  Contractor  and  Dealer.  His  cost  per- 
centage (based  on  total  sales)  covers  both  contracting  and 


retailing: 

Per 
cent. 

Salaries  and  wages   •  $3,933.10  14.4 

Rent  and  heat                                          480.19  1.8 

Light  and  power                                         209.03  .8 

Upkeep    and    repairs    q 

Depreciation                                                111.34  4 

Insurance   .•                                    137.51  5 

Taxes                                                           107.20  .4 

Interest                                                       391.30  1.5 

Telephone,  telegraph  and  postage  . .  .      188.91  .7 

Printing  and  stationery                              129.10  .5 

Advertising                                                 321.53  1.3 

Supplies                                                       131.39  .5 

Hauling  and  delivery                                662.59  3.5 

Travelling  expenses                                  156.35  .6 

Bad  debts                                                   272.63  i.O 

Association  membership                             89.25  .3 

Gratuities                                                  17.00  q 

Miscellaneous    0 

  — M 

Total  costs   $7,327.30  27.7 


Total  sales,  $26,785.01. 

This  appears  on  the  face  to  be  considerably  iiighcr  than 
the  overhead  of  an  average  business,  but  as  it  is  taken  from 
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iiclual  conditions,  it  would  appear  that  lit  is  justilicd  in  using 
this  figure.  However,  as  I  stated  before,  you  should  be  sure 
that  the  figure  you  intend  to  use  for  1919  is  accurate,  as  you 
will  have  to  take  into  consideration  that  wc  will  shortly  have 
peace,  and  consequently,  a  reconstruction  period  which  may 
change  this  considerably. 


Overhead  Costs  on  Jobs  Varying  from  $200  to 
$200,000  Varies  Between  52  and  8  per 
cent.— What  is  Yours? 

In  our  last  issue  we  printed  a  brief  reference  to  the  work 
uf  the  Electrical  Estimators'  Association,  of  Chicago,  in  con- 
nection with  the  preparation  of  figure  showing  the  cost  of 
overhead  on  jobs  of  various  sizes.  The  results  of  the  investi- 
gations of  this  association  were  recently  presented  by  Mr.  E. 
L.  Morley,  of  the  L.  K.  Comstock  Co.,  at  a  conference  of 
estimators  and  contractors  in  Chicago.  We  print  below  ex- 
tracts from  this  report,  and  also  a  curve  showing  the  over- 
load percentages  on  jobs  varying  from  $1,000  to  $15,000,  taken 
from  Electrical  Merchandising.  In  this  curve  the  over- 
head is  expressed  as  a  percentage  of  the  cost  of  installation 
and  not  of  the  volume  of  sales.  The  extension  of  the  curve 
beyond  $15,000  gives  the  following  percentages:  $20,000,  i;) 
per  cent.;  $;!0,000,  11.5  per  cent.;  $40,000,  10.75  per  cent.; 
$50,000,  10.5  per  cent.;  $60,000,  10  per  cent.;  $100,000,  9  per 
cent.;  $160,000  and  up,  8.5  per  cent.  In  the  curve,  a  $200  job 
runs  52  per  cent.;  a  $300  job,  43  per  cent.;  a  $1,000  36  per 
cent.;  and  so  on.    The  extracts  follow: 

The  first  question  to  present  itself  to  your  committee 
was:  What  is  "overhead"?  Several  descriptions  were  given. 
One  described  it  as  the  ratio  of  the  annual  cost  of  doing 
business  to  the  total  volume  of  sales;  another,  the  ratio  of 
the  annual  cost  of  doing  business  to  the  volume  of  sales  less 
the  profit;  and  still  another,  the  ratio  of  the  annual  cost  of 
doing  business  to  the  cost  of-  labor  and  material  installed 
during  the  year. 

Working  with  any  of  these  descriptions  gives  only  aver- 
age percentage  and  therefore  not  the  correct  percentage  of 
overhead  to  be  added  to  the  estimated  cost  of  any  particu- 
lar installation,  and  that's  the  thing  we're  after. 

In  all  discussions  of  overhead,  either  written  or  oral, 
with  which  I  am  familiar,  the  statement  is  made  that  over- 
head determined  in  accordance  with  one  of  the  foregoing 
descriptions  for  any  year  cannot  always  be  safely  applied 
for  the  next  year,  as  the  volume  of  business  may  change  and 
other  conditions  vary.  This  is  at  once  an  admission  that  the 
overhead  percentage  so  determined  is  of  little  value. 

You  also  hear  it  stated  that  the  overhead  of  contractors 
doing  a  large  volume  of  business  is  less  than  that  of  a  small 
contractor.  This  is  true,  but  not  the  whole  truth.  .\ny 
large  contractor  who  thinks  his 'overhead  on  a  small  job  is 
less  than  the  small  contractor's  is  fooling  himself  The  real 
reason  for  the  large  volume  of  business  being  carried  on  with 
a  lower  overhead  is  due  to  other  causes  than  the  volume. 
I  will  endeavor  to  make  this  clear  later. 

The  committee  finally  decided  to  accept  the  cost  of  in- 
.slallation  as  the  base  for  exi)ressing  overhead. 

Decided  What  the  Curve  Should  Represent. 

.\  suggestion  had  been  ado])ted  that  a  curve  of  over- 
liead  ])ercentages  l)e  plotted  and  it  became  necessary  to  de- 
cide what  this  curve  should  represent.  The  original  sug- 
gestion was  to  |)lot  percentages  in  relation  to  the  annual 
v(dume  of  business.  This  was  at  variance  with  the  decision 
to  use  cost  of  installation  as  the  base  for  expressing  over- 
head.   The  point  was  also  raised  that  a  curve  using  instal- 


lation cost  would  give  only  average  results  and  therefore 
would  not  give  the  proi)er  percentage  to  be  applied  to  any 
particular  estimate  as  installations  of  different  costs  carried 
entirely  different  percentages  of  overhead.  This  immediate- 
ly started  something  and  actual  experiences  were  given  show- 
ing that  this  point  was  well  taken. 

An  example  is  as  follows:  The  John  J(mes  Company 
calls  up  for  an  estimate  on  alterations  and  additions  to  wir- 
ing in  its  building.  An  estimator  is  sent  and  requires  an 
hour  or  more  to  reach  the  location,  waits  fifteen  minutes  or 
so  to  see  the  proper  party,  spends  an  hour  going  over  work, 
returns  to  office,  makes  up  installation  cost  as  approximately 
$1,000.  I'lstimator's  time  one  day.  What  overhead  should 
be  added — the  average?  A  contractor  doing  so  and  closing 
the  contract  will  be  losing  money  on  that  particular  job 
unless  the  average  estimated  cost  of  installation  of  his  jobs 
is  $1,000  or  less. 

How  many  $500  and  $1,000  jobs  does  a  contractor  figure 
on  and  how  many  of  these  does  he  close?  A  ratio  of  10 
per  cent,  is  probably  high.    The  overhead  for  any  particular 


AN  OVERHEAD  CURVE  FOR  JOBS  COSTING  UP  TO  $15,000 

TOTAL  COST  AS   SHOWN   ON    ESTIMATE    RECAPITULATION  SHEET 
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Curve  showing  overhead  for  jobs  $200  to  $15,000 


cost  estimate  must  include  as  nearly  as  possible  the  .  expense 
of  estimating  similar  work  which  was  not  closed. 

Let  us  follow  this  job  after  it  is  closed  by  a  contractor 
who  has  added  30  per  cent,  to  his  labor  and  material  cost 
for  overhead  and  15  per  cent,  to  this  net  cost  for  profit; 
result,  $1,380,  a  total  of  38  per  cent,  above  estimated,  cost. 
The  contractor  has  been  fortunate,  only  estimating  nine 
other  similar  jobs  not  closed.  Each  has  had  an  estimating 
cost  averaging  not  less  than  $10,  probably  more.  Fifty  per 
cent,  of  the  overhead  is  gone  and  the  job  only  closed.  Over- 
head has  bee  working  unobserved  .  It  now  gets  busy  in 
the-  open.  Its  first  demand  is  a  job  ticket  and  this  costs 
at  least  as  much  for  a  $1,400  job  as  for  a  $10,000  one,  and 
probably  more  as  there  are  no  plans  and  specifications  and 
the  ticket  must  give  an  accurate  description  of  the  work. 
The  mechanic  is  then  made  familiar  with  the  work  by  either 
coming  to  the  office  or  meeting  the  estimator  or  superin- 
tendent at  tlic  job. 

The  material  list  is  made  up  and  orders  sent  out.  The 
time  and  material  cost  for  these  items  is  much  greater  in 
proportion  for  the  $1,400  job  than  for  the  $10,000  one.  And 
so  on  along  the  line  for  superintending,  bookkeeping,  and 
all  other  items  entering  into  overhead  expense.  When  the 
v.ork  is  completed,  the  overhead  has  b'een  nearer  40  per 
cent,  than  30  per  cent,  and  all  or  part  of  the  expected  profit 
goes  to  overhead.  The  contractor  does  not  know  this  as 
he  has  not  separated  his  overhead  for  this  particular  job. 
.\t  the  end  of  the  year,  however,  he  realizes  that  his  profits 
are  not  as  great  as  he  expected  from  what  he  considered 
liberal  percentages  added  for  overhead  and  profit  on  his 
smaller  work. 

.\fter  several  stories  similar  to  the  foregoing  and  many 
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discussions,  a  curve  was  developed  by  using  a  few  points 
i>l)tained  from  actual  data  given  by  members  of  the  com- 
mittee. From  this  curve  I  will  endeavor  to  explain  why 
these  results  gre  more  nearly  correct  than  the  average  per- 
centages usually  obtained. 

The  curve  is  drawn  in  two  parts.  The  more  important 
part  is  drawn  with  the  large  divisions  representing  $1,000, 
while  in  the  other  portion  they  show  as  $10,000. 

Always  bear  in  mind  that  the  dollars  cost  shown  repre- 
sent the  estimate  sheet  cost  and  that  the  overhead  percent- 
age is  applied  directly  to  this  cost. 

By  estimate  sheet  cost,  or  installation  cost,  is  not  meant 
simply  the  estimated  cost  of  labor  and  material,  but  also 
includes  all  items  directly  chargeable  to  the  job,  such  as 
bond,  if  any,  liability  insurance,  drawings,  inspection,  freight, 
railroad  fares,  board,  etc. 

The  curve  starts  at  $200  with  52  per  cent.,  falls  rapidly 
to  43  per  cent,  at  $500,  3C  per  cent,  at  $1,000,  29  per  cent,  at 
$3,00,  25  per  cent,  at  $3,000  and  is  now  falling  more  grad- 
ually to  21  per  cent,  at  $5,000,  16.2  per  cent,  at  $10,000,  and 
14.35  per  cent,  at  $15,000.  In  the  other  curve  we  find  a  still 
more  gradual  decline  to  13  i)cr  cent,  at  $20,000,  10  per  cent,  at 
$(;0.000.  9  per  cent,  at  $100,000,  finally  reaching  8.5  per  cent, 
at  $U>0,000,  and  thereafter  tlie  curve  is  practically  horiznntal 
at  8.5  per  cent. 

The  small  contractor  doing  an  annual  l>usiness  of  $2().()<)0 
to  $40,000  will  find  his  job  costs  falling  on  the  curve  from 
$200  to  $5,000,  with  the  larger  proportion  near  $1,000  or  less. 
From  $50,000  to  $100,000  the  job  costs  will  fall  around  $2,000 
to  $5,000.  The  large  contractor  doing  $250,000  to  $.500,000 
will  find  his  Jobs  on  the  flatter  portion  of  the  curve  from 
$10,000  up. 

From  this  it  appears  that  the  lower  overhead  of  the  larsjer 
contractor  is  due  not  to  the  fact  that  the  "olume  of  i)usiness 
is  greater,  but  to  the  lower  percentage  of  overhead  which  the 
larger  contracts  carry. 

Irrespective  of  the  yearly  volume  of  business,  each  esti- 
mated job  should  be  apportioned  its  proper  overhead  per- 
centage, as  determined  by  its  size,  instead  of  an  average  per- 


centage obtained  from  the  annual  cost  of  conducting  the 
business  and  the  volume  of  business. 

In  using  a  curve  of  this  character  it  is  easy  to  check 
at  the  end  of  the  year  whether  the  overhead  percentages  are 
correct  or  not,  by  tabulating  the  cost  of  all  jobs  and  apply- 
ing to  each  the  proper  percentage  of  overhead  according  to 
its  size.  The  total  should  approjtimate  the  amount  the  books 
show  as  the  cost  of  running  the  business. 

Let  us  now  turn  to  the  application  of  the  curve  where 
the  volume  of  business  increases  or  decreases.  If  the  vol- 
ume decreases  materially  it  is  usually  due  to  fewer  of  the 
large  jobs  and  a  portion  of  this  may  even  be  offset  by  more 
small  ones.  As  the  small  jobs  carry  the  larger  overhead,  it 
is  readily  seen  that  the  overhead  tends  automatically  to  ad- 
just itself  where  an  average  percentage  would  not.  This 
also  applies  to  an  increase  in  volume.  The  increase  being 
usually  due  to  more  of  the  larger  jobs. 

With  this  system  of  applying  overhead  it  is  evident 
that  the  large  contractor  bidding  on  the  small  work  in  com- 
petition with  the  small  contractors  should  use  practically  the 
same  percentages  and  in  so  doing,  if  he  obtains  the  work, 
not  rob  the  larger  jobs  of  profit  to  pay  overhead  on  the  small 
ones. 

This  system,  we  believe,  will  i)Ut  estimating  on  a  firmer 
foundation,  stabilize  quotations  and  improve  the  condition  of 
the  electrical  contractors  in  general,  which  is  the  aim  of  all 
associaticms  connected  witli  the  electrical  industry. 


Canadian  General  Electric  Company  Open 
Handsome  New  Supply  Warehouse 

The  Canadian  General  Electric  Co.  have  recently  coni- 
l)lcted  and  openeed  their  new  supply  warehouse  on  King 
Street  West,  just  adjoining  the  head  office  building,  at  the 
corner  of  King  and  Simcoe  Streets.  This  building  is  of  mill 
construction,  six  storeys  and  l)asenient,  measuring  48  ft.  x 
185  ft.  The  main  entrance  is  on  King  Street  through  a 
spacious  vestibule,  flanked  by  large  shov/  windows,  illus- 
trated in  one  of  the  cuts  herewith.  Immediately  inside  is 
the  main  department.    The  front  portions  of  the  second  and 


View  of  entrance  to  C.G.E.  supply  warehouse — Large  display  window  on  each  side 
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View  of  section  of  general  sales  room 


third  floors  are  occupied  as  offices;  the  rear  portions  of  the 
ground,  first  and  second  floors,  for  packing,  shipping  and 
storage  purposes.  The  three  upper  flats  are  being  used 
exclusively  for  storage.  A  view  of  one  of  the  upper  floors 
is  shown  in  one  of  the  illustrations,  which  indicates,  in  a 
general  way,  the  plan  of  the  three  upper  storeys,  that  is. 
on  the  right  hand,  tiers  of  storage  shelves,  and  on  the  left 


View  of  stock  room,  showing  compact  arrangement 


hand,  reserve  stock  ready  to  place  on  the  shelves  as  the  sup- 
ply needs  replenishing.  Each  floor  is  divided  into  sections, 
generally  four,  each  in  cliarge  of  one  man,  and  when  in- 
formation is  required  as  to  whether  any  particular  line  is  in 
stock,  the  particular  man  in  charge  of  this  section  is  imme- 
diately communicated  with.  This  avoids  the  possibility  pf 
accepting  an  order  for  goods  not  in  stock  and  also  guar- 
antees prom))t  shipment. 

The   Iniilding   is   ecjuijiped    vvitli   a   sleeel   spiral  goods 


View  of  section  of  general  sales  room 


chute,  operating  from  each  floor  to  the  ground  floor,  on 
which  goods  are  placed  as  soon  as  they  are  prepared  for 
shipment.  There  is  also  an  automatic  dumb  waiter  and  an 
electric  freight  elevator,  in  addition  to  the  passenger  eleva- 
tor. 

Two  of  the  views  show  the  main  sales  and  demonstra- 
tion room  on  the  ground  floor.  The  company  do  not  en- 
courage retail  sales,  preferring  rather  to  maintain  this  room 
for  the  use  of  contractor-dealers  and  jobbers,  and  for  pure 
demonstration  purposes. 

A  feature  of  the  new  building  is  the  arrangement  and 
organization  which  will  make  it  possible  to  give  an  exceed- 
ingly prompt  service.  For  example,  a  contractor-dealer  ap- 
proaches the  counter  and  asks  for  a  certain  article.  The  re- 
quest is  promptly  telephoned  to  the  individual  section  where 
this  article  is  stocked.  The  article  is  placed  on  the  dumb 
waiter  and  delivered  to  the  ground  floor,  where  an  attendant, 
always  in  waiting,  places  it  upon  the  counter.  Orders  re- 
ceived by  mail  or  telephone  receive  the  same  treatment. 
It  is  the  ambition  of  the  management  to  give  a  service  com- 
parable with  that  of  the  best  retail  department  stores,  and 
under  the  efiicient  supervision  of  Mr.  L.  O.  Horner,  who  is 
in  charge  of  the  supply  sales  department,  there  is  every 
evidence  that  this  ambition  will  become  a  fact. 

The  basement  is  given  over  to  the  storage  of  heavier 
material,  such  as  piping,  large  coils  of  wire,  etc. 


The  Harvey  Hubbell  Co.  of  Canada,  Limited,  Mr.  E.  G. 
Mack,  Managing  Director,  have  just  issued  a  new  catalogue. 
No.  16.  The  complete  line  of  Hubbell  products  is  now  manu- 
factured in  Canada,  and  Hubbell  products  may  be  obtained 
from  coast  to  coast  through  any  reputable  supply  house,  or 
direct  from  the  company.  A  copy  of  the  catalogue  may  be 
had  on  request  to  the  company  at  Toronto. 


The  Canadian  Crocker-Wheeler  Company,  Limited,  St. 
Catharines,  Ont.,  have  issued  Bulletin  No.  1000,  illustrating 
oil  switches,  induction  motors  and  transformers. 


The  Canada  Wire  &  Cable  Co.,  Limited,  Toronto,  will 
exhibit  at  the  Lyons,  France,  fair,  to  be  held  in  March  next. 
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Northern  Electric  Company  Placing  on  Market 
a  Large  Range  of  Farmers'  Light  and 
Power  Plants 

Feeding  the  world  is  a  big  job  but  this  is  really  the  job 
that  the  Canadian  and  the  L'.  S.  farmer  now  have  before  them. 
It  is  big  business  and  profitable  business,  but  if  the  farmer 
to-day  is  a  business  man,  and  farming  is  his  business,  then 
surely  he  must  use  business  methods  and  employ  the  most 
efficient  means  available. 

Electricity  spells  efficiency  for  the  farmer  just  as  surely 


lire  3  shows  a  one  kvv.  full  automatic  plant  which  has  the 
following  features:  the  plant  will  start  automatically  when- 
ever the  storage  batteries  are  15  per  cent,  discharged,  thus 
leaving  always  in  reserve  85  per  cent,  of  the  storage  battery; 
will  start  automatically  at  any  time  whenever  a  power  device 
is  connected  to  the  circuit  or  whenever  load  exceeds  350  watts; 
will  stop  antomatically  when  the  batteries  are  filled.  This 
machine  takes  full  advantage  of  the  storage  battery  for  all 
ordinary  loads,  but  does  not  demand  that  the  storage  battery 
be  used  for  power  work.  Such  an  arrangement  gives  a 
machine  the  highest  efficiency  possible.    For  all  power  work 


Fig.  1 — Belted  type  can  be  used  with  farmer's  own  engine — Storage  battery  mounted  on  stand. 


as  it  does  to  the  manufacturer  or  other  ])roducer  in  the  city. 
When  the  many  electric  power  lines  first  began  extending 
into  the  rural  districts  most  farmers  thought  that  they  would 
soon  be  able  to  have  the  current  on  their  own  farms,  but  when 
we  realize  the  tremendous  number  of  farmers  and  their  dis- 
tribution over  such  an  enormous  territory,  it  becomes  evident 
that  the  majority  of  farmers  must  always  depend  upon  a 
private  electric  service. 

This  situation  is  practically  the  same  as  the  telephone 
business;  the  larger  companies  have  been  able  to  develop  the 
important  centers,  but  for  the  neighborhood  lines  thousands 
of  local  companies  have  been  formed. 

A  new  power  and  light  generator  for  the  farmer  is  now 
being  placed  on  the  market  by  the  Northern  Electric  Com- 
pany. The  company  offers  two  types  of  equipment,  first,  that 
for  use  with  the  farmer's  own  engme,  commonly  known  as 
belted  type,  and  the  Consolidated  or  direct  connected  types, 
which  combine  in  a  single  unit  the  electric  generator,  switch- 
board and  engine.  Both  of  these  systems  use  storage  battery 
for  all  light  load  service.  The  belted  type  has  the  particular 
advantage  for  the  farmer  in  that  he  can  use  a  gasoline  engine 
for  running  the  milking  machine  or  pumping  water  for  the 
stock,  and  at  the  same  time  operate  the  dynamo  to  produce 
electricity  which  can  be  used  for  charging  the  storage  bat- 
teries,'then  in  the  evening  or  other  time  when  the  engine  is 
not  running  the  electricity  is  available.  Figure  1  shows  this 
belted  equipment  with  the  storage  batteries  mounted  on  a 
very  convenient  stand. 

Many  farmers  and  others  have  no  power  requirements 
and  prefer  an  equipment  which  will  require  a  minimum  of  at- 
tention and  occupy  a  small  floor  space.  The  Consolidated 
type  equipment  of  the  company  is  furnished  both  in  the  semi- 
automatic and  full  automatic  types.  The  semi-automatic  type 
starts  whenever  a  button  on  the  plant  is  pressed,  but  stops 
automatically  when  the  batteries  become  charged.  So  long  as 
these  private  plants  were  largely  used  for  lighting  this  ar- 
rangement was  all  that  could  be  desired,  but  during  the  past 
few  years  the  exceptional  demand  for  power  has  made  it 
necessary  that  the  plant  should  also  start  automatically.  Fig- 


Ihe  greatest  efficiency  is  obtained  by  not  having  to  pass  the 
energy  through  the  cycle  ok  charge  and  discharge  of  the 
storage  battery,  .\nother  desirable  feature  of  this  equipment 
is  the  fuel  system.  It  employs  the  well  known  Stewart- 
Warner  \'acuum  System  and  utilizes  a  tank  separate  from  the 
plant.  The  user  can  provide  a  tank  of  50  gallons  or  even 
more  outside  of  the  building  and  bury  it  in  the  ground.  Such 
an  arrangement  is  highly  favored  by  the  Underwriters,  as  it 
is  not  gravity  feed  and  for  the  user  means  greatest  conveni- 


Fig.  2 — Automatic  1/3  kw.  "home"  size 


ence.  Such  a  large  fuel  supply  combined  with  an  automatic 
plant  enables  the  u.ser  to  get  electric  service  for  power  or 
light  without  having  to  be  continually  filling  the  tank  or 
worrying  whether  his  storage  batteries  are  charged  or  not. 

An  automatic  plant  of  1-3  k.w.  is  also  furnished,  see  Fig. 
2,  and  while  this  will  pump  130  gallons  of  water  an  hour,  or 
run  the  washing  machine,  churn  or  cream  separator,  it  is  not 
intended  for  heavy  duty  power  equipment.    It  is  a  home  size, 
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.•iiilmiiatic,  stora^^c  hallcry  plant,  and  is  an  iilcal  (.■(|uii)nirnl  for 
use  in  suninicr  linnu'^,  town  residences  and  ail  nf  liic  ]daces 
vvlicrc  15  lo  20  twenty-wall  lamps  will  i)r()vide  snilicient 
lighting. 

The  company  also  supplies  regularly  2,  5,  10  and  15  kw. 
plants  full  automatic.  The  !)  kw.  is  particularly  adaptable  for 
small  town  lighting.  As  the  operation  is  automatic  the  owner 
can  alTord  to  have  an  installation  and  sell  current  on  the 
n'.easured  l)asis,  whereas  with  Ihe  manual  s>'>leni  which  re- 
quires his  constant  attention  there  would  not  be  sufficient 
earnings  made  to  warrant  the  time  lie  would  have  to  spend. 

The  2  kw.,  as  regularly  furnished,  is  :\2  volt  or  110  volt. 
All  plants  under  2  kw.  arc  :\2  volts  and  all  over  are  110  volts. 


1  kw.  full  automatic  plant 


This  range  of  plants,  from  1-3  to  15  k.w.,  is  the  most  complete 
upon  the  market  and  offers  the  electrical  contractor  a  most 
valuable  addition  to  his  lines.  He  will  have  a  plant  for  every 
prospect,  and  once  he  has  started  the  sale  he  will  not  be 
obliged  to  give  up  the  job  on  account  of  having  too  small  a 
plant,  or  actually  take  the  job  and  then  furnish  a  plant  en- 
tirely inadequate  for  their  requirements. 


We  understand  it  is  the  company's  intention  l<j  sell  this 
e(|uipnient  through  the  electrical  trade  as  far  as  possible. 
IClectrical  dealers  should  be  quick  to  see  the  advantage  of 
doubling  their  ])rosi)ects.  C"ensus  re))orts  show  that  half  <jf 
ihe  population  nf  ihc  country  live  on  the  farm.    This  practi- 


Fig.  4 — 5  kw.  automatic  equipment 

cally  undeveloped  trade  should  go  to  the  electrical  dealer.  He 
1:=  the  logical  man  to  sell  such  lines  and  as  his  business  as  an 
electrical  dealer  is  now  establijlved.  and  he  can  handle  the 
installation  better  than  anyone  else,  he  should  get  this  busi- 
ne.ss. 


Air  Compressors;  Steam  Stop  Valves,  Check  Valves, 
\\'ater  valves  and  Accessories. — Two  very  complete  cata- 
logues, issued  by  Alley  &  MacLennan,  engineers,  Glasgow. 
'J'hese  catalogues  are  well  illuustrated,  bound  with  stiff  covers, 
and  contain  a  quantity  of  useful  infr>rmatif)n  on  the  subjects 
of  which  they  treat. 


WANTED 

A  real  live  Electrical  Contractor-Dealer  in 
each  of  the  Provinces  of  Alberta,  Saskatchewan 
and  Manitoba,  to  get  in  touch  with  the  B.  C. 
Association  of  Electrical  Contractors  and  Dealers 
with  a  view  to  forming  kindred  associations  in 
these  provinces.  Address  the  Secretary,  406 
Yorkshire  Building,  Vancouver,  B.C. 


A  by-law  authorizing  the  purchase  of  the  electric  light- 
ing plant  owned  and  operated  by  Mr.  Walter  Gould,  Ux- 
bridge,  Ont.,  has  been  passed. 


WRITE  TODAY 

for  full  details  of  our  interesting  proposition. 

The  Salisbury  Electric  Radiator 

will  make  money  for  you. 
Indestructible — Foolproof— No  Water— No  Repairs 

SALISBURY  ELECTRIC  COMPANY,  LIMITED 
615  YONGE  ST.  TORONTO 


January  15,  t'.M'.i 


riiK  i:li-:c  TRiCAL  new.s 


4] 


POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3,62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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Current  News  and  Notes 


Antigonish,  N.S. 

The  municipal  electric  light  plant  at  Antigonish,  N.S., 
was  recently  destroyed  by  lire.  It  will  be  rebuilt  immediately 
and  it  is  likely  that  two  new  generators  will  l)e  required. 

Bloomfield,  Ont. 

Arrangements  have  been  made  for  the  construction  of  a 
distributing  system  at  Bloomlield,  Ont.  The  citizens  agreed 
to  dig  all  the  holes  necessary,  free  of  cost,  and  the  Hydro- 
electric Commission  will  complete  the  rest  of  tlie  work,  em- 
ploying local  labor. 
Brantford,  Ont. 

A  by-law  authorizing  the  expenditure  of  .$123,000  for  ex- 
tensions to  the  Brantford  street  railway,  was  passed  by  the 
ratepayers  on  January  1. 

Carleton  Place,  Ont. 

The  ratepayers  voted  on  January  1  on  a  Hydro  enabling 
b>-law  to  provide  for  the  purchase  of  the  local  plant  owned 
by  H.  Brown  &  Sons  for  the  sum  of  $100,000. 

Cobalt,  Ont. 

M.  J.  O'Brien,  of  Renfrew,  Ont.,  is  said  to  be  interested 
in  a  water-power  development  at  Des  Quinze,  about  twenty- 
live  miles  northeast  of  Cobalt.  This  site  is  centrally  situ- 
ated in  a  good  mineral  and  pulpwood  zone  and  is  said  to  be 
capable  of  yielding  2.50,000  horse-power. 

Hamilton,  Ont. 

It  has  been  suggested  that  the  Hydro-electric  Power 
Commission  take  over  the  Hamilton  Radial  Railway  line  run- 
ning from  Hamilton  to  Oakville  and  operate  it  as  a  link  in 
the  proposed  system  of  Hydro  railways.    The  company  sus- 


pended oijerations  beyond  Burlington  Beach  on  December 
i:i  owing  to  the  refusal  of  the  municipalities  interested  to 
grant  an  increase  in  fares. 

London,  Ont. 

The  fare  on  the  London  and  Port  Stanley  Railway,  be- 
tween London  and  Port  Stanley,  has  been  increased  from 
thirty  cents  to  fifty  cents  return,  effective  from  the  24th  of 
May  to  the  10th  of  September.  Children  will  be  carried  for 
half  fare. 

Niagara  Falls,  Ont. 

The  ratepayers  of  Niagara  Falls,  Ont.,  have  passed  a  by- 
law authorizig  the  purchase  of  the  local  street  railway,  which 
is  operated  by  a  private  company.  The  franchise  expires  in 
March,  1920. 

Regina,  Sask. 

At  the  coming  session  of  the  Saskatchewan  legislature 
an  amendment  to  the  Railway  Act,  permitting  the  use  of  one- 
man  cars,  will  come  up  for  discussion. 

\\'hile  the  number  of  passengers  carried  by  the  Regina 
municipal  street  railway  during  the  year  1918  was  200,000 
less  than  in  1917,  the  revenue  was  $1.5, .500  over  that  of  the 
previous  year.  This  was  due  to  an  increase  to  the  straight 
five-cent  fare  early  in  the  year.  The  total  passenger  receipts 
amounted  to  $230,582. 

Vancouver,  B.C. 

The  Vancouver  city  council  have  drawn  up  an  agreement 
providing  that  the  pay  of  electrical  workers,  from  January 
1  to  December  31,  1919,  shall,  be  as  follows:  Foremen,  $175; 
linemen,  $150;  operators,  $135. 

Commencing  on  January  1  the  British  Columbia  Electric 
Railway  Company  put  into  effect  a  25  per  cent,  reduction  in 
domestic  lighting  rates.  The  charge  is  now  6  cents  per 
kw.h. 


You  Could  Stand  on  a  Wet  Floor 


and  Operate  the  Switches 

of  a 

Krantz 
Safety  Panel  Board 

with  absolutely  no  danger  of  shock  because  all 
current  is  shtit  off  from  the  switch  handle  com- 
•partment. 

^^'hen  neces.sary  to  renew  ftises  or  to  replace  a 
damaged  switch  it  can  be  done  from  the  front, 
without  disturbine;  wire  connec- 


and  therefore 
tions. 

KRANTZ  SAFETY 
thorough  in  operation. 


PANEL  BOARDS  are 
100  per  cent,  safe,  and 
by  their  attractive  appearance,  are  a  handsome 
addition  to  any  room. 

Essential  to  all  buildings  eqtiipped  with  electric 
power. 

Send  for  Catalog  1-B. 


The  Canadian  Krantz  Electric  &  Manufacturing  Co. 


'  17       .     "-p  .       401  New  Birks  Bldg.,  Montreal.Que.         402  Vancouver  Block,  Vancouver,  B.C 

yO  IVing  Ol.  HaSt,    l  or  onto  703  confederation  Life  Bldg.,  Winnipeg,  Man 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

Tliis  cut  is  rcjjroduccd  fruin  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  jjlainlv  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "BRAIDUCT"  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— ea.sy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "  BRAIDUCT  "  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       »  Canada 
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THE  TOWN  OF  LLOYD  MINSTER 

PROVINCE  OF  SASKATCHEWAN, 

uilliiiK,  sul)jfct  to  till-  approval  of  tlic  latc- 
p;iy(.rs,  lo  award  an  ixcliisive  Franchise  for  a 
pc-riod  of  fifteen  years  covering  tlic  sale  of  liglit 
and  power  in  the  Town. 

Service  reiinircil  In  he  the  Standard  Alternat- 
ing, 60  cycle. 

.\ppIicatioMs  lo  hi'  in  iinl  later  than  15th  of 
(■"ehruary,  I'JIO. 

For   fnll   parlicular.s   a|i|ply   to  the   'I'own  Clerk, 

'i'ouii  of  l,loy(lmin.stcr, 
-■•'I  Saskatchewan. 


125-H.P.  CROCKER- 
WHEELER  D.  C. 
MOTOR 


L';!0    v..    4411    amp.,   500    r.p.m.,    series  wound. 

Practically   new,   with   automatic  starter,  Electric 

Control  &  Mfg.  Co.  form  A.  S.  ]!.  K.  Located 
in  Brooklyn. 


2-3 


FRED  S.  CARVER, 
8  W.  40th  St.,  New  York  City. 


POSITIONS  VACANT 


Engineer  to  take  charge  of  electric  power  plant 
and  waterworks. 

.State  (|iialilications  and  salary,  with  references. 

Orillia  Water,  Light  and  Power  Commission, 
2-3  Orillia,  Ont. 


WANTED  A  MAN  FOR  EXPERT  STOR- 
AGE BATTERY  WORK.  .\pply,  l.ani],  Itase  &• 
I'^lictrical  Snpldy  Wmks  Divivi.jn,  Kiny  Sircel 
.Suhway,   Toronto,  (tiil,  2 


W.X.VTED-  F'irst  class  Electrician,  competent 
to  look  after  motors  and  wiring  for  same;  also 
wiring  in  connection  with  ligliting,  and  local  tele- 
phones. .\pply  in  writing,  with  fnll  particulars, 
addressed  to  the  Superintendent  of  Uuildings, 
I'oard  of  Education,  15.">  College  Street,  Toioiito. 


Electrical  Salesman  Wanted 
for  Canada 

ICngineering  (iraduatc  preferred,  to  represent  well- 
known  nianirfacturc  of  Transformers.  Apply  Box 
y.V.i,  Electrical  Newi,  Toronto,  Ontario,  2 


Can  We  Sell  Electrical  Goods  in 
France  ? 

I"31cctricity  as  a  great  labor-savin^j 
.source,  will  have  much  to  do  with  the  re- 
con.struction  of  France  and  Belgium, 
and  it  would  seem  that  American  manu- 
facturers will  be  called  upon  for  many 
electrical  devices.  An  engineer  who  has 
made  a  close  study  of  the  French  mar- 
ket for  25  years,  believes  that  material 
if  not  radical,  changes  in  their  products 
must  be  made  by  American  exporters 
wlio  expect  to  dispose  of  their  goods  in 
F"rance.  where  the  methods  of  -instala- 
tion  and  the  standards  of  quality  are  old- 
fashioned,  to  say  the  least. 

"American  methods  and  materials 
make  the  cost  per  outlet  prohibitively 
high,"  said  a  French  importer,  "and  that 
is  the  principal  oljstacle  to  the  sale  of 
American   electrical  supplies.  Because 


carelessness  is  not  a  national  trait  with 
us,  the  fire  losses  due  .  lo  electrical  in- 
stallations in  P'rance  are  not  one-tenth 
as  great  as  th :  losses  from  similar 
causes  in  the  United  States,  in  spite  of 
our  crude  devices,  so  we  naturally  think 
that  such  devices  are  good  enough.  If 
.Americans  will  make  simpler  and  less 
perfect  appliances  whicli  will  be  cheaper 
to  prtnluce,  thereby  lowering  the  selling 
price,  the  French  market  offers  good 
prospects.  Tlic  cost  is  the  chief  factor." 
.Scientific  .\meric;in. 


PETRIE'S  LIST 

of  New  and  Used  MOTORS 

FOR  IMMEDIATE  DELIVERY 


No. 

H.l'. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

IfK) 

3 

25 

550 

480 

Westg. 

2 

52 

3 

25 

55f> 

720 

Lancashire 

2 

50 

3 

25 

550 

725 

Westg. 

1 

35 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

2 

(iO 

220 

720 

Fbks.-M. 

1 

25 

2 

CO 

220 

945 

Westg. 

1 

20 

3 

25 

550 

1440 

J.  &  M. 

2 

20 

3 

25 

5.W 

710 

Westg. 

1 

15 

3 

25 

550 

1500 

C.  G.  E. 

2 

15 

3 

25 

550 

1400 

I.«incashire 

15 

3 

25 

550 

730 

Westg. 

1 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

Westg. 

1 

T/. 

25 

550 

1500 

Lang-I)av. 

2 

t'A 

3 

25 

550 

s  725 

Westg. 

1 

7 'A 

3 

25 

.550 

750 

C.  G.  E. 

3 

5 

3 

25 

5.50 

1440 

Excelsior 

1 

5 

3 

25 

550 

720 

Westg. 

5 

4 

3 

25 

550 

1400 

Excelsior 

2 

3 

3 

25 

550 

1500 

C.  G.  E. 

1 

1 

3 

25 

550 

1400 

Excelsior 

Write  U. 

for 

Price! 

H.  W.  PETRIE,  Limited 

Front  St.  West  Toronto,  Ont. 


Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,       HAMILTON,  ONT. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Januarj  15,  I'Jl'J 


THE    ELECTRICAL  NEWS 


45 


NOTICE 

New  and  Slightly  Used  Motors  at  Very  Attractive  Prices 

Immediate  Delivery 

5  to  100  H.  P.,    25  Cycle,    550  Volt,    3  Phase 

5  to  125     "      60     "      550    "  3 

5  to  100     "      60     "      220    "      2  or  3  " 

TRANSFORMERS,  GENERATORS,  ALL  TYPES 

We  Buy  and  Sell  all  Types  of  New  and 

Used  Equipment 

Write  for  Lists  and  Prices 

E.  A.  LOWRY 

GUELPH        •        POWER  EQUIPMENT  CANADA 


Inspectors  Welcome  the  Walger  Connector 


Patent  Pending  L'.  S. 

Insulating  Shell  and  Cap 

DISCARD  THAT  BLOW  TORCH 

INSPECTION.— You  will  tiud  that  the  Inspector  will  welcome  the  Walger  Con- 
nector. He  has  no  sticky  tape  to  unwrap  before  he  gets  to  the  joint — just  merely  un- 
screws the  bushing  cap  with  thumb  and  finger  and  the  connection  is  in  full  view.  No 
dirty  hands  for  either  the  Electrician  or  the  Inspector.  Walger  Connectors  are  Simple. 
Safe,  and  Secure.    They  save  money  and.  time. 

Approved  by  The  Underwriters'  Laboratories,  Chicago,  for  No.  12  wire  and  under. 
Approved  by  the  Hydro-Electric  Power  Commission  of  Ontario. 

Write  your  Jobber  for  prices  or  write  us. 

Sales 

^'""-C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


Friends  of  the  Electrician 


ANTI-SULPHURia'  ENAMEL 

Tlie  only  reliable  protection  against  the  action  of  acid  and 
chemical  fumes. 

FERRODOR 


Rustproof  elastic  paint.  Superior  to  Graphite  or  Red  Lead.  De- 
fies all  climatic  conditions. 


DRIOROL 


Oil-proof  Enamel.  Dries  quickly  over  greasy  and  oily  surfaces. 
Not  affected  by  lubricating  or  transformer  oils. 

"ARMOUR" 

Fire-resisting  paint,  or  colorless  solution. 


**ARMACELL 


Possesses  the  highest  insulating  qualities  of  any  varnish  on  the 
market. 


OHMALINE 

Black,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  compound. 

**SHAYDOUTE'' 

for  coloring  electric  lamps.  Used  in  the  Royal  Navy,  Weather- 
proof.   Dries  rapidly. 

''ARMABRON'* 

Hitumen  protective  paint,  elastic,  acid-resisting,  weatheiproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

((  ontractors  to  H.  M.  Imperial  and  Overseas  Governments) 
.STOCKED  BY 

SPIELMAN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  BIdg.,  St.  Alexander  St.  MONTREAL 


PEIRCE 

Presteel  Racks 


183 


383 


386 


Acme  Stamping  &  Tool  Works  Ltd. 

Hamilton,  Ont. 


Electric  Ovens 


Despatch  Electric  Ovens 

for 

Flour  and  Cereal  Millers 
Enamelling,    Pulp  Mills 

and  all  commercial  work  requiring  accurate 
and  regulated  electric  heat. 

Enquire  about  them. 

The  Masco  Company,  Ltd. 


91-93  Queen  St.  E. 


TORONTO 


"JOBBERS  OF  STANDARD  ELECTRICAL  SUPPLIES.' 
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Redmanol 

"  The  material  of  a  thousand  uses 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance— Dielectric  Strength— Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes^  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


MICA 


KENT  BROTHERS 

King'ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb    Trimmed,     Cut    to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Immediate  Delivery,  Montreal  Stock 

Motors,  3  Phase,  60  Cycle 


2 

H. 

P. 

550 

V. 

1700 

R. 

P. 

M. 

1 

75 

H. 

P. 

2200 

V. 

850 

R. 

P. 

M. 

1 

10 

H. 

P. 

550 

V. 

1200 

R. 

P. 

M. 

9 

125 

H. 

P. 

550 

V. 

690 

R. 

P. 

M. 

1 

15 

H. 

P. 

550 

V. 

1200 

R. 

P. 

M. 

2 

150 

H. 

P. 

550 

V. 

600 

R. 

P. 

M. 

1 

30 

H. 

P. 

550 

V. 

900 

R. 

P. 

M. 

2 

200 

H. 

P. 

2200 

514 

R. 

P. 

M. 

P. 

M. 

1 

V. 

2 

-10 

H. 

P. 

550 

V. 

1200 

R. 

50 

H. 

P. 

550 

V. 

900 

R. 

P. 

M. 

2 

400 

H. 

P. 

2200 

V. 

160 

R. 

P. 

M. 

1 

Transformers,  Pole  Type  2200  ■  ff^  Volts 


3/4  K.W.  11 

1  K.W.  15 
11/4  K.W.  26 

2  K.W.  24 


2^  K.W.  19 
3  K.W.  12 
3^  K.W.  6 
5     K.W.  55 


Our  stock  changes  constantly,  if  not  listed  above  please  enquire  anyway. 

Dominion  Iron  &  Wrecking  Co.,  Ltd. 

General  Offices :  Transportation  Building,  Montreal 
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•Jaimnry  ir,,  lOU) 


"  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  luses  in  construction  on  the  market. 
The  new  Type  "  B,"  Form  4.  has  been  reduced  to  the  fewest  pnrts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding; 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  It.  Pittsburgh,  Pa. 


"PITTSBURGH" 

The 

Scientific 
Show  Window 

Reflector 

It    redirects    and  con- 
trols the  light  to  give 
the  greatest  possible  il- 
lumination  to  the  ol>- 
ject.    The  "Pittsburgh" 
Ketlectors,  by  scientific 
construction    and  test 
give  the  maximum  result  from  your  lighting,  and  will 
pay  for  their  small  cost  in  saving  of  current.  Don't 
tail  to  write  for  our  folder  on  lighting  efficiency. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


Illustration  .shows  "Pittsburgh" 
Uefltclov  No.  300,  for  100  ot 
l.'ilt  \Valt  Lamp.  Dimensions; 
Height  S  inches,,  width  S% 
inchtfs,,  llolder  214        Form  "0." 


701  Yonge  Street, 


Toronto 


25,000  volts  to  35,000  volts 
Aulomalic  Oil  Circuit 
BREAKER 


For 

PROTECTION 

Use 

Monarch  Switch  Boards 

and 

Oil  Circuit  Breakers 

Double  Pole  Three  Pole 

Four  Pole 

Single  Throw,  Double  Throw,  Automatic 
Electrically  Operated,  Remote  Control, 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate  Cell  Mounting 

MADE  IN  CANADA  BY 

Monarch  Electric  Co. 

Limited 

St.  Lambert,  P.  Q. 

ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


January  1.'.,  l!U!i 
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NOTICE  ! 

"Duncan"  Pull  Chain  Sockets 


NOW  READY 


Snap 
Cap 


Splendid 
Action 


No  5000 


This  Socket  is  Second  To  None 
'^'our  Jobber,  or 

The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


NMCOVERN 

aCONPAIIY 


OHTQ 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff   of   Engineering  Specialists  with    three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND   SELLERS  OF 
NEW   AND   USED  MACHINERY 

A    Continent  -  wide  Service 


Facilities  for  Service 

\\'e  ofTer  you  a  comi)lete  line  of 
high-grade  electric  wires,  cables,  and 
accessories,  and  une.xcelled  facilities 
for  rendering  promjit  service  at  rea- 
sonable prices. 

Standard  Underground  Cable 
Co.  of  Canada,  Limited 

Hamilton,  Ont. 

Toronto 


^^Ollt^eal 


Seal  1 1 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint ! 

DOSSERT  &  CO.,'"NE*v;  V<ii;K'' 

II.  B.  LOGAN.  President 
Irving  Smith,  Canadian  Rep..  602  New  Birks  BIdg.,  Montreal. 


List  of  Motors 


So. 

U.P. 

Pliasc 

Speed 

Volts  Cycles  Starter 

Make 

1 

15 

1500 

550 

25 

yes 

T.II.E. 

1 

50 

3 

700 

550  * 

25 

yes 

C.G.E. 

1 

G!) 

750 

550 

25 

yes 

Crocker 

Wheeler 

no 

•> 

750 

220 

25 

yes 

Lincoln 

1 

25 

750 

220 

25 

yes 

J-incoln 

1 

25 

750 

220 

25 

yes 

C.G.E. 

1 

10 

1500 

220 

25 

yes 

T.II.E. 

1 

:! 

1500 

220 

25 

yes 

Westg. 

CCL. 

1 

1 

ISOO 

no 

GO 

no 

Fort  Wayne 

\ 

i  1 

ISOO 

110 

GO 

no 

Westgh. 

1 

-i  1 

isoo 

110 

GO 

no 

Fisher 

1 

40 

!)00 

220 

GO 

yes 

Fuller  Wenstroni 

1 

15 

2 

ISOO 

220 

GO 

no 

T.H.E. 

5 

2  or  .3 

ISOO 

CO 

no 

Westgli. 

CCL.  rewcl. 

1 

2  or  .S 

isno 

GO 

no 

Westgh. 

CCL.  rewd. 

1 

/z  2 

ISOO 

220 

GO 

no 

Westgli. 

CCL. 

10 

2  or  3 

1200 

GO 

no 

Westgh. 

CCL.  revvd. 

1 

.5 

1200 

220 

CO 

no 

Union 

New) 

O 

ISOO 

220 

CO 

no 

C.G.E.  r 

ewonnd 

4 

7 

A  3 

ISOO 

220 

GO 

yes 

Lincohi 

TRANSFORMER 

I    40  K.W.     Type  R.     2200/220  Volts,  Park.nrd. 

PLATER 

1    Type  C.     Ostrander  Seymour,  (!  volt,  spied  'TtO.  aniji.  SOO, 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


AIR  PRESSURE  RELAYS 

I'liil:uleli)liia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British   Aluminium  Company 
Northern   Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Crouse-Hiiids  Company  of  Canada,  Limited. 
Ferranti  Electrical  Company  of  Canada 
Ilatheway  &  Knott,  Inc. 
Moiiarcli    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian   Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

BOLTS 

McGill  Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway   Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch   Electric  Company 

BUSHINGS 
Electrical  Development  &  Machine  Company 
National  Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

I'liiladelpliia  Electric  Co.   Supply  IHpl, 

CARBON  BRUSHES 
Calcbaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
f'aiidian    Westinghouie  Company 


CAR  EQUIPMENT 
Ohio    Brass  Company 

Electiic   Seiviee  Siijijilies  Company 

CENTRIFUGAL  PUMPS 
Boving   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric   Company   of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &   Manufacturing  Company 
Ferranti   Electrical   Company   of  Canada 

Monarch    Klecttic  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.   Supply  Dept. 

CLAMPS,  INSULATOR 

Philadelphia  Electric  Co.  Supply  I)cpt. 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol   Chemical    Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal  Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 

Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric _  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 
Crouse-Hinds  Company  of  Canada,  Limited. 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 

Benjamin  Electric  Manufacturing  Company 

Chicago   Fuse  Manufacturing  Company 

U.   &  W.   Fuse  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

.Moiiarcli    JCIeciiic  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Electiic   Service  .Supplies  Company 
Philadelphia  Elect  l  ie  Co.  .Sujiply  Department 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

I'liiladelpliia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

.Salisbury  •  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern    Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Banfield  &  Son,  W.  H. 

Benjamin   Electric  Manufacturing  Company 

Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Jeflerson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agendei  Regiitered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 
Crouse-Hinds  Company  of  Canada,  Limited. 

Electric  Service  Supplies  Company 

PUSES 

Bussman  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 

(Continued  on  page  52) 
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BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON  -  CANADA 

Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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FUSE  BOXES 

Ci ouse-Ilinds  Company  of  Canada,  Limited. 
Northern   Electric  Company 
Square  D  Company 

GENERATORS 
Canadian   Crocker- Wheeler  Company 
Canadian  General   Electric  Company 
Canadian    Wcslingliouse  Company 
Electrical   Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire    Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
Power  Plant  Equipment  Company 
1  honison   Company,   Limited,  Fred 
Toronto   &    Hamilton   Electric  Company 

GLASSWARE 

(■(insolidatcil  Lamp  &-  Glass  Company 
Jetierson   Glass  Company 

GROUNDING  BOXES 

I'hihiiklpliia  Klcctiic  Co.  .Supply   1  )ci>ai  1  inunl 

GUARDS  (Condulets) 
Crouse  llinds  Company  of  Canada,  Limited. 

GUARDS  (Lamp) 

Lkcliic  ScT\'ice  Sujjplics  Company 
llaivcy   Ihililitll  Company 
McGill  Manufacturing  Company 

.Monarch    Elccliic  ("onipany 

HANGERS  (Cable) 

Standard   Underground   Cable   Company   of  Can 
ada,  Limited. 

HEAD  GATE  HOISTS 

llaiiiillon   Company,  Wm. 

HEATING  DEVICES 

Canadian   General   Electric  Company 
Canadian    Westinghouse  Company 
Hatlieway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HYDRAULIC  MACHINERY 
Roving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Tones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 

Canadian  Allis-Clialmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian   Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Redmanol  Chemical  Products  Co. 
Spauldirig  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  Genera!  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

INSTRUMENT  CUTOUT  SWITCHES 

I'liiladelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemicil  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spauldine  &  Soni  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Wettinghouie  Company 
Crouse  Hinds  Company  of  Canada,  Limited. 

I'.ii-ctvic  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois   Electric    Porcelain  Company 

Moloney  Electric   Company  of  Canada 

Mica   Company  of  Canada 

Northern  Electric  Company 

Ohio   Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrici  Ltd. 


LAMP  BULBS  (Electrical) 
Jefleison    Glats  Company 

LAMP  GLOBES 
Irouse- Hinds  Company  of  Canada,  Limitca. 

LAMPS 

Canadian  General  Electric  Company 

Electrical   Maintenance   &   Repairs  Company 

Hatheway  &  Knott 

Lincoln  Electric  Company  of  Canada 

Moloney   Electric  Company 

Nortliern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General   Electric  Company 
Electric  Service   Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General    Electric  Company 
Elect  lie   Service  Suinilies  Company 
Northern   Electric  Company 
Ohio   Brass  Company 
Pringle,  R.  E.  T. 
Steel  Company  of  Canada.  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams  Ragnall   Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds   Nortlnup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National   Metal   Molding  Company 
Pringle.  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti   Electrical  Company  of  Canada 
Great  West   Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros. 

Mica  Company  of  Canada 

MOTORS 

Canadian   Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne   Electric   &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Fisher  Electric  Company 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric   Mfg.   Company  oi  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calehaugh   .Self  T.ubricatinf;  Carbon  Co. 

OFFICE  FURNITURE 

Canadian  OfTice  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Oliio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse  Hinds  Company  of  Canada,  Limited. 
Devoe  Electric  Switch  Company 
Northern  Electric  Company 


PAINTS 

Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 
G.   4   W.   Electric  Specialty  Company 
McGill  Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electiic  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Deniiison,  H.  J.  S. 

Fetliei  sioiiliaugh  &  Hammond 

Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

.I'ilictnc  .Sciviec  Supplies  Company 
Ohio   Biass  Company 

PIPE  LINES 
Moving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Noithern   Electric  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubliell  Company,  Harvey 

.Northern   Electric  Company 

Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

I'liiladelphia  Electric  Co.  .Supjily  Department 

PORCELAIN  BUSHINGS 

I'liiladelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
Electrical  Development  &  Machine  Company 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Roving  &  Company  of  Canada 
Canadian   AUis-Chalmers  Company 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  &  Repairs  Company 

Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pass  &  Seymour,  Inc. 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey  Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta'    Molding  Company 
Northern  Electric  Company 

(Continued  on  Fagc  54) 
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SQUARE 


SWITCHE 


THE  ORIGINAL 
SAFETY  SWITCH 


SQUARE  D  SWITCHES 

do  not  hinder 
pro  d  uclion 


1 


As  Loi\^  as  One 
Operv  Knife  SwHcK 
Remains, Vour 

Plani  is  Urvsafe 


IF  there  are  any  open  knife 
switches  in  your  plant  an 
accident  is  likely  to  happen. 

And  one  accident  may  cost 
more  than  a  complete  installa- 
tion of  Square  D  Switches 
which  would  have  prevented 

it- 
Square  D  Switches  do  more 
than  eliminate  accidents  and 
liability. 

The  care-free  operation  permits 
operators  to  give  undivided 
attention  to  their  work,  which 
promotes  production.  The 
quick  action  protects  equip- 
ment. 

SQUARE  D  COMPANY 

Walkerville,  Ont. 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

liisselt  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Ileating  Company 

STORAGE  BATTERIES 

Canadian  General  Electric  Company 
Canadian    Hart    Accumulator  Company 
Northern  Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse  llinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Ilookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Development  &  Machine  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  VV.  Electric  Specialty  Company 
Hathevvay  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal   Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian  Krantz  Electric  Mfg.  Conii)any 
Canadian   Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Devoe  Electric  Switch  Company 
Ferranti   Electrical  Company  of  Canada 
Moloney  Electric  Company^ 
Monarcli    KItctric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 


SWITCH  PLATES 
Banfield  &  Sons,  W.  H. 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

f'ratt  &  Whitney  Company  o(  Canada 

TOY  TRANSFpRMERS 

Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams- Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
( 'nmlunland   Electric   Mf>;.  Company. 
Dominion  Iioii  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
.\lo?iarcli    Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 
Thordarson  Electric  Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian  Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 
Northern  Aluminum  Company 


TURBINES 

liovin^  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

llarnihon   ( Oiiipaiiy,  Wni. 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Cest,   Limited,  G.  M. 
Nortliern    Electric  Company 

Standard  Underground  Cable  Co.  of  Canada.  Ltd. 

VACUUM  CLEANERS 

Houston   &  Company 

Onward  Manufacturing  Company 

Pringle,  R.   E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER    POWER  MACHINERY 
I'oving  Ilydraulic  &  Engineering  Company 

llaniillon   Company,  Wni. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian   Allis-Chalmers  Company 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 
ada,  Limited. 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Hatheway  ii  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  '*  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


750  K.V.A.  Alternator  direct  coupled  to  engine. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada^  Ltd. 

49-63  Niagara  St.,  Toronto 


Montreal 
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HORMlllilNi 
IWIIFORiiEllf 

FOR  KVERY  PURPO/E 

f  MOIWaR/ON  KLCC.MFC.CO.<micaC0 


Concluding 

a  year  of 
Achievement 

AiiR-rica's  splendid  industrial  achievements  in 
the  memorable  year  of  1*H8  were  possible  throutih 
the  sound  judgment  displayed  in  so  systematizing 
jjroduction  as  to  conserve  needed  materials  and  to 
effect  economies  in  ojjerating  and  maintenance 

ECONOMY 

Renewable    F  \J  S  E  S 


have  played  a  noteworthy  part 
by  protecting  vitally  important 
electrical  circuits  of  the  U.  S. 
Navy,  the  leading  steel  and 
powder  mills  and  thousands  of 
representat  ive  plants  in  all 
branches  of  industry  against  the 
fire  and  accident  hazards  of 
overloads  and  short  circuits.  It 
was  due,  in  part,  to  their  accur- 
ate rating  and  all-round  effici- 
ency that  the  wheels  were  kept 
turning  with  safety. 

They  have  directly  saved  mil- 
lions of  dollars  for  their  thous- 
ands of  users  because  they  cut 
annual  fuse  maintenance  costs 
80  per  cent,  as  compared  with 
the  use  of  "One-Time"  fuses. 

We  now  face  the  great  recon- 
struction period.  Conservation 
and  economy  must  be  practiced 
more  extensively  and  construc- 
tively than  ever  before.  Econ- 
omy Fuses  are  essentials  as  fac- 
tors of  practical  economy  and 
conservation. 


Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 
UNITY  BLDG.  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses— to  150,000  volts 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work*,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Brancli  Warehouses: 

14.3  Beaver  Hall  Hill,  M(  )N'TRK.\  L 
592  Notre  Dame  Avenue,  WINNIPEG 
674  Barrington  St.,  HALIFAX. 
W  H.  Hazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


Corrosion  of  Sodered  Joints 
is  a  frequent  cause  of  fires 

This  vital  fact  led  the  National 
Board  of  Fire  Underwriters  to  approve 
Allen  non-acid  sodering  fluxes—  the  only 
ones  thus  favored. 

Bissett  &  Webb 

126  Lombard,         Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 

1305  Hamilton  Bank  Building,  Toronto 

Works  : 

Shawinigan  Falls,  P.  Q.         Toronto,  Ont. 
ALVMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  inquiries  to— 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


56 


THE    ELECTRICAL  NEWS 


January  15,  101  iJ 


NOTICE 

To  Manufacturers 
and  Others 


We  are  not  only  builders  of  the  famous 
Lincoln  Arc  Welder,  but  we  are  also  in  a 
position  to  quote  you  on  welding  and  re- 
pairs to  your  machinery  or  boilers.  We  have 
complete  equipment  for  this  work  and  can 
have  our  plant  brought  to  the  job  on  short 
notice. 

We  keep  a  staff  of  operators  ready  for 
any  emergency. 

Let  us  quote  you  on  your  welding  and 
save  many  dollars  on  machines  that  you 
would  otherwise  scrap.  A  phone  call  will 
bring  a  man  in  a  hurry. 

You  can  save  50  per  cenjt. — very  often 
more — by  doing  your  boiler  plate  work  with 
a  Lincoln  Arc  Welder  instead  of  rivetting 
it. 

Lincoln-welded  joints  are  100  per  cent, 
strong — rivetted  joints  are  no  stronger  than 
the  rivets  themselves. 

It  has  been  adopted  by  boiler  shops, 
structural  steel  works,  street  car  and  rail- 
road companies  as  being  the  most  practical 
solution  of  the  present  labor  shortage. 

Lincoln  Electric  Co. 

of  Canada,  Limited 


H«ad  Office 
1109  T«mple  Building 

TORONTO 
Ontario 

Factory 

CLEVELAND  : 
Ohio 


mm 


DEVOE 

Specialties 

Service  Boxes 
Formed  Steel  Boxes 
Cast  Iron  Boxes 
Panel  Boxes 
Special  Boxes 

Knife  Switches 

Field  Discharge  Switches 

Motor  Starting  Switches 

Motor  Control  Switches 

Disconnecting  Switches 

Time  Switches 

End  CeM  Switches 

Lighting  Panels 
Distributing  Panels 
Power  Panels 
Metering  Panels 

Main  Line  Cutouts 

Generator  Switchboards 
Distributing  Switchboards 

Switchboard  Fittings 

Fuses 

Fuse  Clips 
Fuse  Studs 

Spade  Handles 

Lugs 

Bus  Bar  Clamps 

Wire  Connectors 

Ammeter  Plugs 
Voltmeter  Plugs 

Porcelain  Bushings 

Ground  Clamps 

Marble  and  Slate 

Send  us  specifications  and  we  will  quote  you  price. 
Write  for  our  new  Bulletins. 

The  Devoe  Electric 
Switch  Company 

414  Notre  Dame  St.  West 
MONTREAL 
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OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our    nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sales  Office-72  W.  Adam*  St..  Cliicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,     Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 


guards  give  your  lamps 
just  such  protection. 

Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand the  attention  of 
every  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana 


Resolve 

To  stock  Tallman  Lighting  Fix- 
tures during  1919,  and  watch  your 
profits  grow. 

""Chey're  T>ifferent" 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  mitcbell 
Pcrcivai  H.  IDUcbell 

Consulting  and  Snptrvisin* 
Cnginetrt 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Trader*  Bank  Building,  Tofonto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wire«,  Cables, 
Insulators,  Transmission  Toveis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical.  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625   Coristine   BIdg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lightins  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  See.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Life  Bldg.  TORONTO 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  .Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Lierht,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specificattons, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace 


N.  R.  Gibson 


KERRY  &  CHACE,  Limited 


Associates : 


ENGINEERS 

A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Development*.  Steam 
and  Electric  Railways.   Irrigation  and  water  tupply. 

TORONTO  and  WINNIPEG 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs. 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

V  „   '^^"-5  R^'ki."';,!  s..  TORONTO 

Yonge  and  Richmond  ats.. 


Mg5.  COPYRIGHTS  &jlFm[^ 


STANLEY  LIOHTFOOl 

RtG  O  PA»ENT  SOLICITOR  AND  ATTORNtV 

LUMSDEN   BLDG,("J  y?J|;,^i."  )  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 
iMif.T.of.  TM.s  PA-e>»>  M.  3713 


ATENTS 


PROMPTLY  SECUREDl 

Electrical,  Mechanical  and  Chemical  Patents 
obtained  in  all  countries. 
Inventors'  adviser  sent  free  on  request. 
MARION  &  MARION, 
884  University  Street,  Montreal. 
Washington,  D.C..  U.S.A. 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspection*". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


PROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONI 

MAIN 
2582 


RiDOUT  &  maybee: 

59  Yonge  Street 
TORONTO       .       .       .  CANADA 


ESTABLISHED  1849 

B  R  A  D  S  T  R  E  E  T  '  S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying;  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada :  Halifax.  N.S. :  Hamil- 
ton, Ont, ;  London,  Ont. ;  Montreal,  Que. ; 
Otuwa,  Ont.;  Quebec,  Que.;  St.  John,  N.B.; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 


How  much  have  YOV  lost  in  prestige 
through  not  being  able  to  take  care  of 
your  customers'  business  ? 

How  much  have  YOU  lost  in  Profit  on 
this  business  ? 

Get  the  habit  of  haiullitii^  tliese  repairs.  Send  them 
to  a  Speciahst  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  tliat,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  miiul  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 
You  have  tiie  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you.  give  you  an  .\\  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it     Why  not  you?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phonei : 
Adelaide  902 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"ALWAYS  ON  THE  JOB" 


Nights  and  Holidaya 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.  T.  Dale,  Manager,  Beach  1723 


Farms, — Country  Houses  and 

Isolated  Plants 

Requiring  Storage  Batteries 

should  buy  same  from  the  C.  H.  A.  Company. 

Our  works  at  St.  Johns,  Quebec,  make  and  supply  Electric  Batteries  of  all  kird?. 
Batteries  for  Hghting  Towns  or  Electric  Trucks. 

Get  our  prices.    We  can  save  you  35%  customs  duties.    A  test  purchase  will  prove 
that  ours  are  the 

Cheapest  Storage  Batteries  in  Canada 

Secure  prices  today  from  the 

Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,         -  QUE. 
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Porcelain 
Enameled 
Reflectors 


For  Every 
Class  of 
Industrial 
Illumination 

In  bowl,  dome 
diagonal,  en- 
ameled holder 
socket,  boule- 
vard and  street 
front  types. 


Sliaik- 


ABOLITES 


Ilol.li 


-Isrl.   Donir  'I'yiic  Alxjliu 


llolilc-i-  Socket,  Diagonal 
Typu  Abolile 


Xo  otlicr  rc'lk'L-l(jr 
lias  contributed  to 
1  i  ^  h  t  i  ng  efficiency 
like  these  Industrial 
Abolites.  Scientitic- 


ally  constructed  to  reflect  the  maximum  (jf  li.^ht,  they  not 
only  intensify  illumination,  but  economize  in  the  use  of 
electric  current.  The  holder  sockets  are  \entilated  with 
best  heat  radiation.  ThcN  can  be  readilv  installed  and  easily 
kept  in  condition  at  triHint^-  cost. 

Industrial  Al)olites  are  made  to  l^ill  e\er\-  li^htin^  re- 
quirement. Thev  are  splendid  sellers  and  a  \  ery  profUable 
line  to  handle. 

Carried  in  stock  by  all  leading  Jobbers.   


THE  ADAMS-BAGNALL  ELECTRIC  CO.,  CLEVELAND,  OHIO 


R.  E.  T.  PRINGLE,  LTD.,  °^t§r"6nto^ 


703  Confederation  Life  Bldg 
WINNIPEG 


402  Vancouver  Block 
VANCOUVER.  B.C. 


401   New   Birks  Bldg 
MONTREAL 


Reconstruction  Period 

The  past  four  years  have  been  strenuous  and  trying  ones  for  everyone. 

Scarcity  of  raw  material  and  labor  and  the  fact  that  most  of  our  Plant  was 
utilized  for  War  work,  seriously  handicapped  our  SERVICE  to  our  Customers. 

With  it  all  we  have  done  a  bigger  business  each  year  and  therefore^  must 
have  given  fairly  good  SERVICE  under  these  circumstances. 

Now  For  1919 

We  have  a  bigger  Plant,  bigger  Stock,  bigger  Line  and  better  Equipment. 
Our  Service  Policy  will  be  SHIP  FROM  STOCK. 

As  for  our  Appliances,  they  have  an  AAl  Rating 

T  ¥  T        If  you  have  not  received  a  copy      \]LJ    *JL       ¥  T 

I  ry    us  of  our  latest  Catalog  C.  W  TltC  US 

The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


Vol.  XXVIII    No.  3 


Toronto,  February  1,  1919 
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The  Advent  of  the  New 


Means  Passing  of 


the  Old 


In  the  course  of  our  development,  constant  change 
in  methods  and  equipment  is  necessary.  This  holds  true 
of  our  Trade  Mark.  Necessity  demands  a  new  design.  Therefore, 
we  have  adopted  the  oval  design  and  discarded  the  original  circle, 
necessitated  by  similarity  of  several  other  concerns'  designs.  We 
have  also  adopted  the  slogan  in  connection  with  our  trade  mark, 
''Electricity's  Safety  Valve."  This  is  a  fitting  description  of  Buss 
Fuses. 

The  Buss  Oval  Trade  Mark 
is  the  Symbol  of  Fuse  Quality 

The  new  trade  mark  will  symbolize  the  same  quality  of  materials,  accuracy 
of  action  and  perfection  of  protection  that  has  made  Buss  Fuses  the  premier 
equipment  in  the  electrical  field. 

Be  sure  to  remember  the  new  Oval  Trade  Mark  that  identifies  Buss  Fuses. 

Bi/ss  Fuses  are  furnishzd  in  renewable  and  non-renewahle  types. 

BUSSMAN  MFG.  CO. 

St.  Louis,  U.  S.  A. 

Shipments  promptly  made  from  stock  at  the 
following  branches: 
New  York  -  -  -  .     731  Broadway 

Chicago         -  -  -  627  W.  Jackson  Bl. 

San  Francisco    .  -  -  -    221  Second  St. 

Toronto,  Canada  220  King  St.  West 


ii'ijuia   nil      turn  iniw    m  >        >n  «  «  « «    «i  l»»      n  »  «  1]  ni  H  III 
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>^=nHE  demand  for  Northern  Electric  prod- 
V-/  ucts  and  the  fact  that  they  are  made 
by  the  largest  manufacturers  of  bare  and 
insulated  wires  and  cables  for  electrical  dis- 
tribution is  a  positive  assurance  of  quality. 

They  are  as  near  perfection  in  both  dependability 
and  durability  as  experience,  workmanship  and 
superior  materials,  combined  with  the  most  modern 
machinery,  can  make  them. 

Bare  copper,  rubber  covered  and  paper  insulated,  lead  covered 
cables  of  Northern  Eletftric  manufacture — are  designed  by  the  most 
capable  engineering  skill  and  te^ed  to  ensure  safety  and  efficiency 
to  the  fulled  degree  possible. 

Our  nearest  House  will  be  pleased  to  submit  specifications 
and  prices  upon  recpiest. 

NorthQttt  Electnc  Comparty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 


Armoured  Cables 
Annunciator  Wire 
Armature  Wire 
Asbestos  Covered  Wire 
Automobile  Wire 
Bare  Copper  Wire 
Brewery  Cord 
Bridle  Wire 
Brass  Wire 
Bell  Cord 
Canvassite  Cord 
Copper  Clad  Wire 
Car  Wire 

Counterweight  Cord- 
Cambric  Insulated  Cables 
Deck  Cable 
Drop  Wire 
Electric  Heater  Cord 


Elevator  Cable 
Fixture  Wire 

Flameproof  Wire  and  Cable 

Lamp  Cord 

Lead  Covered  Cables 

Magnet  Wire 

Marine  Wire 

Motor  Boat  Wire 

Office  Wire 

Packing  House  Cord 

Pothead  Wire 

Paper  Insulated  Power  Cable 
Paper  Insulated  Telephone 

Cable 
Portable  Lamp  Cord 
Rubber  Covered  Wire 
Rubber  Covered  Cable 
Show  Window  Cord 


Signal  Wire 
Slow  Burning  Wire 
Slow  Burning  Weatherproof 
Wire 

Switchboard  Cable 
Switchboard  Cords 
Switchboard  Wire 
Telegraph  Cable 
Telephone  Cords 
Theatre  Cable 
Trolley  Wire 

Weatherproof  Copper  Wire 
Weatherproof  Iron  Wire 
Weatherproof  Aluminum  Wire 
Cable  Splicing  Compound 
Pothead  Compound 
Paper  Tape 

Cable  Terminals,  Etc..  Etc. 
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Every  Women  Needs  Its  Help  —  Now 

—but  when  the  spring  buying  season  comes,  will  you  be  ready? 

Why  Not  Order  a  Good  Supply  of 

Northern  E/Qctric 

Portable  Sewing  Machines 

NOW? 


Remember  the  greatest  need  for  sewing  by  electricity  is  now,  when  the  wo- 
men of  Canada  are  so  extensively  engaged  in  doing  their  own  as  well  as  a 
large  amount  of  patriotic  sewing  work  at  home. 

The  Northern  Electric  Sewing  Machine  eliminates  the  tiresome,  back-aching 
treadle  work  of  the  old  method,  and  enables  the  operator  to  do  twice  as 
much  sewing  without  effort. 

The  Northern  Electric  Sewing  Machines  are  of  the  highest  grade  in  design 
and  workmanship,  and  carry  a  guarantee  of  complete  satisfaction  in  every 
way. 

Several  different  types  are  obtainable 
in  both  portable  and  stand  style  mach- 
ines. You  can  secure  either  vibrating 
shuttle  or  rotary  type. 


Closed  view  of  our 
Portable  Type  Machines 


Write  our  Nearest  House  for  at- 
tractive proposition,  descriptive  liter- 
ature, etc. 


North(^rtf  Ekctr/c  Compatty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 


THE   ELECTRICAL  NEWS 


Fehniary  1,  I '.Mil 


SHERARDUCT 

The  Rieid  Sti-el    Conduii  | 
with  both  surface's  Slierar- 
dized<7rj<y  Frinmcled. 
ECONOMY  Clack  Enameled  I 
Conduit  There's  none  better  ] 
IVrite  for  BulUlin  50 


FLEXTUBE 

^  Interwoven  —  Seamless  *~ 
Non-Collapsible.  Insepar- 
able and  Double  Compound- 
ed. Easy  to  fish  and  every 
foot  of  every  coil  can  be  used 
Write  for  BuUelin  151 


•Tsfaiionar 

Outlet  Boxes  and  Covers 
A  box  for  every  purpose  and  I 
a  purpose  for  every  box. 
Furnished  in  Sherardized  or  | 
Blacic  Enameled  Finish.. 
Write  for  Bulletin  250 


"Nationar 

BRACKETS 
Complete  with  insulators. 
Sherardized  Bases.  Wires 
run  straiebt  tbrou£:b.  No 
Tie-Wires  necessary 
Send  for  Bulletin  603 


A  Comparison 

Sherardizing  Steel  &  Creosoting  Wood 

The  Purchasing  Agent  for  one  of 
the  largest  Hydro- Electric  Power 
Companies,  upon  having  the 
Sherardizing  Process  thoroughly 
explained  to  him,  remarked: 

' '  Then  Sherardizing,  as  a  method 
of  protecting  steel,  is  like  creo- 
soting for  protecting  wood." 

He  has  since  insisted  upon  the 
delivery  of  SHERARDUCT  on  all 
conduit  orders. 

The  two  processes  are  markedly  similar, 
both  in  treatment  and  results  attained. 
SHERARDUCT  is  the  only  Sherardized 
Rigid  Steel  Conduit.  Both  interior  and 
exterior  surfaces  are  Sherardized  and 
further  protected  by  coatings  of  a  clear 
acid-  and  alkali-proof  enamel,  baked  on. 
Has  the  combined  advantages  of  zinc  and 
enamel  protection.  Double  value  for  one 
price.  We  can't  tell  you  all  about  it 
here;  write  for  complete  information. 

national  Metal  Molding  6 

1118  Fulton  Building 
Pittsburgh,  Pa. 


Atlanta  ChicafiO 

Boston  Dallas 

Buenos  Aires  Denver 

Buffalo  Detroit 


Havana 
Los  Angeles 
Manilla 
New  York 


Paris 

Philadelphia 
Portland 
Rio  de  Janeiro 


Salt  Lake  City 
San  Francisco 
Seattle 

St.  Louis  119 


"National" 

METAL  MOLDINGS 
For  two,  three   and  four  I 
wire  surface  wiring.  Low- 
est installation  cost  of  any 
metal  wiring  sj'stem. 
II  rile  for  Bulletin  101 


FLEXSTEEL 

Distinctive  flat  surface. 
Easy  to  fish,  cut  and  strip. 
Ideal  for  wiring  either  old 
or  new  buildingt.  A  com- 
plete line  of  improved  fittiafs 
IVriu  for  BulUtin  201 


'T^alional" 

Locknnts  and  Bushings 

Threads  sharp,  clean  and 
true.  "Nationc-P'qualitypro- 
ducts.  Exclusive  self-clcan- 
ing-feiture  in  the  bushings. 
IVriu  for  Bulletin  350 


"Nationar' 

FI.XTURE  STUDS 

Sherardized  Stamped  SteeL 
HoUow  Stems.  Stronger, 
and  yet  lighter,  than  any 
other  stud  on  the  market. 
IVriu  for  BulUlin  400 


Canadian  Distributors— Canadian  General  Electric  Company,  Limited 


Fcltniary  I,  I'M 


TIIF.  KLKCTRTCAL 


NEWS 
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Showing    I'lolttliii     Kail  Bonds  being  installed  by  1  he  I  aiun  I  i  act  ion  Company  of  Indiana. 

Doing  the  job  right  with — "Protected** 
Rail  Bonds  and  Compressors 

Done  right — because  with  "Protected"  Rail  Bonds  the  soft  copper 
strands  and  terminals  make  fitting  easy  and  permit  great  compression 
to  assure  maximum  conductivity. 

Done  right — because  the  "Shot- 
Over"  Sleeves  permanently  pro- 
tect the  strands  from  the  effects  of 
vibration  at  the  point  where  they 
emerge  from  the  terminal. 

Do  it  right  in  the  first  place— use  "Protected"  Rail  Bonds  and  Com- 
pressors just  as  they  are  doing  at  Anderson,  Ind. 
Rebonding  is  expensive. 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17th  and  Cambria  Sis.         50  Church  St.      Monadaock  BIdg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Bldz.         703  Confederation        33  Melinda  St 
Life  BIdg. 
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ARE  YOU  PREPARED  FOR 
I  THE  NEXT  LIGHTNING  SEASON?  | 


It  is  none  too  soon  now  to  order  the  addi- 
tional Lightning  Arresters  that  you  will  need 
next  spring  to  protect  your  station  apparatus, 
pole  type  transformers,  telephones,  street  cars, 
etc.,  etc. 

Ask  us  for  information  and  quotations.  We 
are  prepared  to  furnish  Arresters  suitable  for 
any  class  of  service.  • 


I  CANADIAN  GENERAL  ELECTRIC  CO. 


HEAD  OFFICE:  TORONTO. 

Sales  Offices:  Montreal,  Halifax,  Sydney,  Ottawa,  Cobalt,  South  Porcupine,   Hamilton,   London,   Winnipeg,   Calgary,    Edmonton,    Nelson  and 

Vancouver. 


] 


Single  exposure  photograph  showing  all  the 
varieties  of  Lightning 


Limited 
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FERRANTI  ELECTRICAL 

EQUIPMENT 


Watt  Meter 


House  Service  and 
Power  Meters,  Am- 
meters, Voltmeters, 
Current  and  Poten- 
tial Transformers 
supplied  from  stock. 


IS 


the 


Potential  Trantformert 


Standard 

of 

Efficiency 


AMPERES 


r 


Volt  Meter 


FERRANTI  products 

are  of  the  finest 
British  and  Canadian 
manufacture 


We  can  meet  your  requirements 
in  Transformers  for  any  purpose. 

Before  ordering  elsewhere 
he  sure  to  ask  for  our 
prices  and  delivery 


Current  Transformers 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbourne  St. 


MONTREAL 

128  Bleury  St. 


HALIFAX,  N.S. 

3  Victoria  Road 


WINNIPEG 

Farmer'*  Advocate  Bldg. 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping'  and  Tool  Works  ..  51 

Allen  Company,  L.  B.   \:i 

Allen  Inspection  Company  .   ...   ...  :>0 

Beaubien,  De  Gaspe   50 

Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb   13 

Branston  Company,  Charles  A.  ... 

Boston  Insulated  Wire  and  Cal)le  Co.  42 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   50 

Brandeis,  Charles   50 

British  Aluminium  Company   17 

Bussman  Electric  Co   1 


Co 


Calebaugh   Self  Lubricating  Carbon 
Company  

Canada  Wire  and  Cable  Company 

Canadian  Bridge  Company  . .  . 

Canadian  Crocker  Wheeler  Co. 

Canadian  General  Electric  Co.  . . 

Canadian  Hart  Accumulator  Co. 

Canadian  Laco-Philips  Co  

Canadian  Krantz  Electric  &  Mfg. 

Canadian  Porcelain  Company  . . 

Canadian  Westinghouse  Company 

Chamberlain  &  Hookham  Meter  Co 
Limited  

Century  Electric  Company  . .  . 

Clemens  Electrical  Corporation 

Cleveland  Armature  Works  . .  . 

Conduits  Company,  Limited  . .  . 

Consolidated  Lamp  &  Glass  Co 

Cutter  Company  

Cutter  Company,  Geo.  ...  • . . . 


Daum,  A.  F.  

Dennison,  H.  J.  S  

Devoe  Electric  Switch  Company 
Dominion  Iron  &  Wrecking  . .  . 

Dossert  &  Company  

Duncan  Electrical  Company  . .  . 
Duquesne  Electric  &  Mfg.  Co.  . . 


Economy  Fuse  and  Mfg.  Co  

Elec.  Maintenance  and  Repair  Co.. 
Electric  Railway  Improvement  Co. 


12 
4G 
5:! 
14 
0 
5T 
20 
44 
4!) 
5!S 


10 


59 

18 


18 
50 

51 

47 
43 

59 


Electric  Service  Supplies  Company.  5 

Electrical  Testing  Laljoratories  ....  50 

Ewart  &  Jacob   50 

I'crranti  Electric  Company   7 

J'lexible  Conduit  Comi)any   55 

G.  &  W.  Electric  Specialty  Co  '  CO 

Gest,  G.  M.,  Limited   15 

Great  West  Electric  Company   i« 

Hamilton  Company,  Win  

Hatheway  &  Knott   17 

Hessco  Company   

Hughes  Electric  Heating  Co  

Illinois  Electric  Porcelain  Co   47 

Jefferson  Glass  Company   10 

Jones  &  Glassco  

Kelsch,  R.  S   50 

Kent  Brothers  

Kerry  &  Chace,  Limited   50 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   50 

Lincoln  Electric  Company  of  Canada  47 

Lindsley  Brothers  Company   46 

Lowry,  E.  A  

Lyman  Tube  and  Supply  Company  . .  5 

MacGovern  &  Co   43 

Marion  &  Marion                            . .  50 

Martin  &  Sons,  H.  P   45 

Masco  Company  

McGill  Manufacturing  Company  ....  40 

Mica  Company  of  Canada,  Ltd   53 

Mitchell,  Charles  H.  &  Percival  H.  50 

Moloney  Electric  Co.  of  Canada  ....  15 

Monarch  Electric  Company   44 

National  Electric  Heating  Company 

National  Metal  Molding  Company  . .  4 

Nerlich  Company  

Northern  Aluminum  Company  ....  40 

Northern  Electric  Company   2-3 


Ohio  Brass  Company  

Onward  Manufacturing  Company  . . 
Orpen  Conduit  Company   i5 

I'ackard  E^lectric  Company    10 

Petrie,  H.  W   42 

Philadelphia  Electric  Company  Sup- 

I)ly  Dept   13 

Phillips  Electrical  Works,  Eugene  F.  41 
Pittsburgh  Reflector  &  Illuminating 

Company  45 

Power  Plant  Equipment  Company  . . 

Pratt  &  Whitney   50 

I'ringle,  R.  E.  T  

• 

Redmanol  Chemical  Products  Co.  ..  40 

Renfrew  Electric  Company  

Ridout  &  Maybee     50 

Robbins  &  Myers  Company   I'j 

Robertson  Ltd.,  J.  M   50 

Salisbury  Electric  Co  

Sammett,  M.  A   50 

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan   12 

Spaulding  &  Sons  Company,  J   53 

Spielman  Agencies,  Regd  

Square  D  Company  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   57 

Steel  Company  of  Canada   11 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Co   40 

Thompson,  Clarence   50 

Thompson,  Fred  &  Co.  . .  .  ■   60 

Thompson-Levering  Company  ....  42 

Thordarson  Manufacturing  Company  53 

Toronto  and  Hamilton  Electric  Co.  51 
Tubular  Woven  Fabric  Company  . .  . 

Walger  Connector  Co   49 

Wagner  Electric  Manufacturing  Co.  12 
Ward  Leonard  Electric  Company  . . 
White  Electrical  Company,  T.  C.  ... 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measarement  of  Resistance* 
Adapted  for  Fault  Locations  In  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a.  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  fbr  shipment. 

Bulletin  No.  680  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steoton  At*. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA. 
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"GALVADUCT 


A  "GALVADUCT"  Buildin 


GALVADUCT 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated 


''LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 


LORICATED 


5> 
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Distinctive  Style 


596  Ee020 


m%  E6070 


IN 


Illuminatin 
Glassware 


For  indirect  or  semi-indi- 
rect lighting  we  can  supply 
a  very  complete  range  of  shapes 
and  designs  in  white  or  color- 
ed etchings  on 


LUMO 
GLASS 


This  material  has  become 
very  popular,  and  in  its  vari- 
ous styles  we  can  furnish 
something  suitable  for  every 
lighting  requirement. 

Write  for  our  catalogue 


JEFFERSON  GLASS  CO. 

LIMITED 

Toronto,         -  Canada 
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POLE  LINE 
HARDWARE 

That  Stands  the  Test 
of  Time  and  Weather 

THE 

STEEL  COMPANY 

OF 

CANADA 

Limited 

Hamilton  Montreal 


Wires  (copper  or  galvanized), 
Bolts,  Nuts,  Rivets,  Washers, 
Screws,  Pole  Steps,  Guy 
Clamps  and  Crossarm 
Braces,  etc. 
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Don't  Waste  Power  Through  Antiquated  Turbines 

Smith  Hydraulic  Turbines  Insure 

Efficiency  and  Stability 


Above  illustration  sliows  single  vertical 
shaft  unit  for  open  flume  installation,  de- 
veloping 2,000  h.p.,  1(X)  r.p.m.,  2G'  head. 


I'lic  illustration  to  the  right  shows  one 
of  two  single  horizontal  "  SMITH  '' 
units  furnished  C'hicoutimi  Pulp  Co., 
Ouiatchouan  Falls,  VAJ.,  to  replace  an 
inefficient  installation  of  foreign  design. 
Kach  develops  IHOO  H.P.,  250  R.P.M. , 
under  2:{()  ft.  head. 

Write  Dept.  "N"  for  Bulletin. 

S.  Morgan  Smith  Co. 

YORK,  PA. 
H.B.  VAN  EVERY,  Repreientative 
405  Power  BIdg.,  MONTREAL 


Eliminate  the  Waste 
of  Money  on  Com- 
mutator and  Arma- 
ture repairs  by  using 
the 


No  Spark 


CARBON  BRUSHES 

A  mint  of  money  is  wasted  every  year  through 
the  installation  and  use  of  brushes  of  an  improper 
grade.  With  the  correct  grade  of  brush  specified 
the  commutator  and  armature  last  far  longer  and 
repairs  are  reduced  to  a  minimum. 

We  will  save  you  a  great  deal  of  expense  and 
your  engineer  much  worry  by  taking  the  responsi- 
bility of  selecting  the  right  grade  of  material.  Send 
for  our  information  sheet  to-day. 

Write  for  our  latest  Bulletin 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


Play  Safe  — Take  no  chances 
with  non-approved  Sodering  Fluxes 

The  few  cents  you  may  save  are  NOTHING  compared  with 
Ihe  sense  of  security  that  attends  the  use  of 

ALLEN  NON-ACID 
SODERING  FLUXES 

only  ones  approved  by  the  National   Hoard  of  I'-ire  Underwriters. 
Send  for  samples  and  literature. 

BISSETT  &  WEBB 

126  Lombard,  Winnipeg,  Man.,  Canada 


Quality  Its  Stamina 


IKiSner^Qualiiy 


The  name  Wagner  and 
its  synonym,  Quality,  the 
best  and  highest  quality, 
is  behind  every 
Way^ner  motor. 


And  it  is  quality 
built  in  to  give 
results.  It  means 
strength,  dependability, 
continuity  of  service — an 
honest  return  on  your  in- 
vestment. 

Not  best  because  it's 
well  painted  or  aesthetic- 
ally pleasing  to  look  up- 
on, but  best  from  the 
standpoint  of  service  for 
years  to  come. 

Let  us  send  you  Bul- 
letins 11013  and  11713. 

l?fefacifiMncMaTiTifacfariiiiGjm^ 

oCCanada  lyimiied-MoittTcal 


Power  Bldg.,  Montreal. 


347  Adelaide  St.  W.,  Toronto. 

421 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


I'cbruary  1,  I'Jl!) 
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When  That  Over- Strain 
Does  Come 

It  may  not  l)e  till  next  ytar;  or  it  may  be  next 
month,  next  week  or  to-morrow.  Any  moment, 
your  Bus  Bar  Supports  may  liave  to  meet  the  strain 
of  a  surge  which  will  threaten  the  safety  of  the 
|)lant.   For  the  maximum  .safety,  install 

"  FRANKLIN  " 
Bus  Bar  Supports 

The  feature  which  is  chicHy  responsible  for  their 
superiority  to  previous  types,  is  the  rfplacement  of 
clamped  and  cemented  fittings  by 

Metal  Bushinsfs 
Moulded  to  the  Porcelain 

These  i)ushini;s  compensate  for  the  unavoidable 
irregularities  in  the  porcelain,  and  bring  about  an 
equal  distribution  of  strains  upon  all  parts  of  the 
porcelain.  As  compared  with  the  spot-strains  caus- 
ed by  clamped  fittings,  this  equal  distribution  will 
increase  many  times  over  the  strain-resisting  capa- 
city of  your  Bus  Bar  Supports. 

Whether  for  present  or  for  future  reference,  you 
should  know  all  the  advantages  of  these  "FRANK- 
LIN" Post  Type  Insulators — why  they  are  "Strong- 
er Mechanically  and  Stronger  Electrically." 

Write  for  descriptive  bulletins. 
SELLING  AGENTS 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132  South  Eleventh  Street 
Philadelphia 


14 


THE   ELECTRICAL  NEWS 


February  1,  1919 


BIG  BUSINESS 

After  the  War  will  call  for  Big  Motors 
of  the  Right  Design.     We  make  them. 


Wound  Rotor  Induction  Motor,  500  H.P.,  2200  volts,  3  phase,  60  Cycles,  514  R.P.M. 


"The 
Design's  the 
Thing" 


Crocker-Wheeler  Induction  Motor  design 
superiority  is  shown  in  large  shafts,  large 
journals,  open  slots,  form  wound  coils  and 
heavy  insulation. 

New  Bulletin  No.  1000  sent  on  request 

THE  CANADIAN 


30  years' 

ripe 
Experience 


CROCKER-WHEELER  CO. 


Head  Office  and  Work* 

ST.  CATHARINES,  ONT. 


LIMITED 

Manufacturers  and  Electrical  Engineers 


District  Offices 

MONTREAL  TORONTO 


l-"ebriiary  1,  I'JIO 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


Guard  against  Zero 

with  a 

Moloney  Pipe  Thawing 
Transformer 


Any  morning  now  you  may  find  the  mercury 
down  below  zero.  Don't  let  the  severe  weather 
catch  you  unprepared,  freezing  up  your  pipes 
and  causing  you  heavy  expense. 


We  have  a  large  stock 
of  Service  Transfor- 
mers on  liand  ready 
to  supply  you  at  a 
momenVs  notice. 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 


Factory 
Windsor,  Ont. 


Head  Sales  Office 

Bank  of  Hamilton  Bldg.,  Toronto 


Branch  Offices 

Montreal,  Halifax,  Winnipeg,  Vancouver 
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Furnace  Transformers 


5 


I 


Transformers  For  Every  Service 


WRITE  FOR  PRICES 


THE  PACKARD  ELECTRIC  CO.,  Ltd. 


ST.  CATHARINES,  ONT. 


Confederation  Life  Bldg.,  Winnipeg 

Agents:    Eastern  Electric  Co.,  Limited,  St.  John,  N.B.  Rose  &  O'Hearn,  Special  Agents 


Northwest  Supplies  Limited,  Vancouver,  B.C. 


Toronto,  Ont. 
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Universal  Insulator  Supports 

SAVE 


Time,  Labor  and  Material 


l\I\ERS.\l.  INSL'I.ATOK  SIPPOKTS  are  specially  designVd 
malleable  iron  clamps  made  in  foiii  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  briJges,  piers,  ele- 
vated railways,  subwajs,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33.  giving  full  description 


STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Catalogue  Primary  Cycle  Secondary  List 

No.  V'oltage  Voltage 

4n»ili  100-120  60                8  1.50 

4112(;  100-120  25                S  2.00 

ASK  YOUR  JOBBER 

KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS.  Mo. 


Canadian  Sales  Agents 

HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise  120  Liberty  Street,  NEW  YORK 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 


Peace  and  Progress 

At  last  after  being  employed  for 
four  years  in  the  service  of  the  Allies  the 
supplies  of  ALUMINIUM  are  being  turned 
to  the  arts  of  peace.  Let  us  figure  on 
your  requirements  for  power  Transmission 
Cables;  ask  us  for  our  "Transmission"  Book. 

^    The  British  Aluminium  Co.,  Ltd. 

eVIO  ]  of  London,  England 

^  60  Front  St.  West  Toronto,  Canada 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit  , 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Bank  of  Hamilton  Building 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 

New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone 
Hldg. 

Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 


7 


."3^^-..  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "  B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  It.  Pittsburgh,  Pa. 


/' 
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^^^^^^^^^^^^ .             AhiO  PENDING 

The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


Tebruary  1,  1919 


THE  ELECTRICAL 


NEWS 


19 


Reasons  for  R.  & 


Reason  One  — 

The  Rotor 

The  induction  type  rotor  of 
the  R.  «Si  M.  Fan  is  built  up  of  steel 
laminations  which  are  mounted  on 
a  substantial  spider.  The  slots  are 
skewed  to  give  a  uniform  torque 
and  quiet  operation. 

The  rotor  conductors  are 
solidly  riveted  to  the  end-rings 
and  soldered,  which  insures  uni- 
form contact  at  all  connections 
throughout  the  life  of  the  fan. 

A  high  grade  hardened  steel  is 
used  in  the  shaft,  and  the  journals 


M.  Fan  Reliability 


are  accurately  ground  to  guage, 
insuring  smooth  operation,  and 
long  life  for  the  bearings.  A  groove 
in  the  shaft  just  inside  the  journals 
prevents  the  oil  from  running  along 
the  shaft  into  the  stator  windings. 

Every  rotor  is  carefully  bal- 
anced to  eliminate  vibration  and 
insure  smooth  operation. 

Under  ordinary  conditions 
every  R.  &  M.  Rotor  is  good  for  a 
lifetime  of  service. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  &  Crowe  Dawson  ft  Co.,  Ltd.  La  Cie  Codere  &  Fits,  Inc.         Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  Electric  Co.       John  Starr.  Son  &  Co.,  Ltd.  Great  West  Electric  Co.  Rogers  Electric  Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 

IVobbins  &  M^cr§  otitis 
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Inspectors  Welcome  the  Walger  Connector 


Patent  Pending  U.  S. 

Insulating  Shell  and  Cap 

DISCARD  THAT  BLOW  TORCH 

INSPECTION.— You  will  find  that  the  Inspector  will  welcome  the  Walger  Con- 
nector. He  has  no  sticky  tape  to  unwrap  before  he  gets  to  the  joint — just  merely  un- 
screws the  bushing  cap  with  thumb  and  finger  and  the  connection  is  in  full  view.  No 
dirty  hands  for  either  the  Electrician  or  the  Inspector.  Walger  Connectors  are  Simple, 
Safe,  and  Secure.    They  save  money  and  time. 

Approved  by  The  Underwriters'  Laboratories,  Chicago,  for  No.  12  wire  and  under. 
Approved  by  the  Hydro-Electric  Power  Commission  of  Ontario. 

Write  your  Jobber  for  prices  or  write  us. 

Sales 

^^-'  C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 


CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON  -  CANADA 

Manufacturers  of  High  and  Low 

Tension  Porcelain  Insulators 

Published  Semi-Monthly  By 

HUGH  G.  Maclean,  limited 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
VV.  R.  CARR,  Ph.D.,  Editor. 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers 
VANCOUVER  -  Tel.  Seymour  2013  -  Winch  Building 
NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG.  16  Regent  Street  S.W. 


ADVERTISEMENTS 

Oiders  for  advertising  should  reach  tlie  office  of  publication  not  later 
than  the  5th  and  20th  of  the  month.  Changes  in  advertisements  will  be 
made  whenever  desired,  without  cost  to  the  advertiser. 

SUBSCRIBERS 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada  and 
Great  Britain,  post  free,  for  $2.00  per  annum.  United  States  and  foreign, 
$2.50.  Remit  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  Mac  Lean,  Limited. 

Subscribers  are  requested  to  promptly  notify  the  publislieri  of  failure 
or  delay  in  delivery  of  paper. 


Authorized  by  the  Postmaster  General  for  Canada,  for  transmission 
IS  second  class  matter. 

Enteied  as  second  class  matter  July  ISth,  1914,  at  the  Postoflice  at 
Buffalo.  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879. 
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A  Practical  Illustration  of 
Domestic  Electric  Heating 

In  this  issue  \vc  print  an  interesting;  description  of  an 
electrical  house-heating  system  which,  in  the  completeness 
of  the  records,  leaves  little  to  be  criticised.  Naturally  it  cor- 
robates  to  a  high  degree  the  figures  that  have  been  so  often 
worked  out  theoretically  and  the  chief  interest  attaching  to 
this  installation  perhaps  is  the  fact  that  the  coincidence  is  so 
well  marked.  Certain  as  we  may  be  of  our  mathematical 
conclusions  it  is  always  satisfactory  to  have  an  ocular  verifi- 
cation of  them  and  this  is  exactly  what  the  plant  described 
has  done — proven  that  electric  heating  is  feasible,  that  it  costs 
just  so  much  and  that  in  point  of  convenience  and  lu.xury  it 
is  as  good  in  practice  as  in  theory. 

Quite  a  good  deal  has  recently  been  made  of  the  argu- 
ment that  if  the  whole  of  the  supply  at  Niagara  Falls  could 
be  available  there  is  not  nearly  enough  to  heat  the  buildings 
in  south-western  Ontario  or.  indeed  in  Toronto  alone.  No 
doubt  this  is  quite  true,  but  it  also  is  doubtless_  true  that  it 
will  be  a  long  time  before  all  of  this  district  asks  for  electric 
heating.  By  that  time  we  may  have  solved  our  own  lignite 
supply  problem  or  Dr.  Steinmetz  may  have  started  manufac- 
turing electric  energy  by  utilizing  the  sun's  energy.  In  view 
of  the  threatened  difficulties  in  our  hard  coal  supply  the  wisest 
course  would  seem  to  be  to  develop  all  our  water  power  with 
the  greatest  possible  speed  so  that  we  may  have  them  ready 
when  we  want  them — not  five  years  after  we  are  all  frozen 
up  and  our  industries  put  out  of  commission. 

There  is  quite  a  good  deal  to  be  said,  too,  in  favor  of  an 
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electric  heating  load  which  would  be  used  in  summer  for 
some  industrial  purpose,  say  the  fixation  of  nitrogen  for  fer- 
tilization, or  other  purposes.  Also  it  is  also  reasonable  to 
suppose  that  some  improvement  can  be  made  in  the  house 
heating  system  described,  so  that  power  could  be  released 
for  individual  purpose  during  the  day  and  stored  for  heating 
purposes  during  the  night.  The  installation  under  consider- 
ation had  a  water  tank  two  feet  in  diameter  and  two  feet 
deep.  Why  not  a  tank  ten  feet  in  diaineter  and  seven  feet 
deep,  if  necessary,  occupying  the  space  now  required  by  the 
furnace  and  the  coal  bin.  The  results  of  this  experimental 
installat/on  show  that  with  power  at  about  .4  cents  the  cost 
of  electric  heating  will  compete  with  the  coal  heated  furnace, 
with  coal  at  present  prices.  If  the  load  factor  could  be  ar- 
ranged, this  figure  would  be  acceptable  to  many  a  central 
station. 


An  Important  Water  Power  Gonference  of 
Dominion  and  Provincial  Interests 

.\.  most  important  confervnce  of  Dominion  and  Provincial 
Engineers  was  held  in  Ottawa,  on  January  IfJth  and  17th, 
under  the  auspices  of  the  Dominion  Power  Board,  of  which 
the  Hon.  Mr.  Meighen,  Minister  of  the  Interior,  is  chairman. 
Mr.  A.  St.  Laurent,  the  vice-chairman  of  the  Board,  who  pre- 
sided, stated  that  the  recent  crisis  regarding  both  fuel  and 
power  had  brought  the  tremendous  importance  of  both  very 
prominently  to  the  front,  and  shown  with  greater  force  than 
ever  the  necessity  of  developing  and  conserving  our  water 
l)owers  to  the  utmost.  The  first  step  to  this  end,  seeing  that 
various  authorities  are  handling  the  problem  in  different  parts 
of  Canada,  is  to,  as  far  as  possible,  arrange  their  methods 
and  organizations  along  similar  lines,  viz.,  the  standardiza- 
tion of  field  and  office  methods  and  equipment,  uniformity  of 
publications,  both  in  matter  and  arrangement,  period  to  be 
covered  by  each,  etc.,  etc. 

The  administrative  end  also  had  to  be  considered,  with  a 
view  to  making  the  requirements  and  regulations  of  all  the 
authorities  concerned,  whether  Federal  or  Provincial,  as  uni- 
form as  possible. 

There  w^ere  present  at  the  Conference,  Messrs.  H.  G. 
Acres,  chief  hydraulic  engineer.  Hydro  Power  Commission, 
Ontario;  Arthur  .\mos,  chief  engineer,  Hydraulic  Service, 
Quebec;  R.  J.  Burley,  Reclamation  Service,  Ottawa;  E.  F. 
Drake,  Reclamation  Service,  Ottawa;  C.  O.  Foss,  chairman, 
N.  B.  Water  Power  Commission;  T.  W.  Gibson,  Deputy  Min- 
ister, Crown  Lands,  Ontario;  H.  W.  Grunsky,  legal  adviser. 
Dominion  Water  Power  Branch;  J.  T.  Johnston,  assistant 
chief  engineer,  Water  Power  Branch;  E.  B.  Jost,  engineer. 
Department  of  Railways  and  Canals;  R.  S.  Kelsch,  consulting 
engineer,  Montreal;  O.  Lefebvre,  chief  engineer,  Quebec 
Streams  Commission;  K.  H.  Smith,  engineer,  Nova  Scotia 
Water  Power  Commission;  R.  G.  Swan,  chief  engineer,  Brit- 
ish Columbia  Hydrometric  Survey;  Wm.  Young,  Comptroller 
of  Water  Rights,  British  Columbia;  together  with  the  follow- 
ing Ottawa  members  of  the  Power  Board:  A.  St.  Laurent, 
vice-chairman;  W.  A.  Bowden,  D.  B.  Dowling,  B.  F.  Haanel, 
C.  N.  Monsarrat,  John  Murphy,  J.  B.  Challies. 

As  a  basis  for  a  uniform  system  of  locating  any  and  all 
water  resources,  and  analysing  and  filing  all  data  of  whatever 
kind  concerning  them,  which  is  the  first  requisite  to  co- 
ordinated working,  there  was  laid  before  the  meeting  a  Water 
Resources  Index-Inventory,  designed  by  the  Dominion  Water 
Power  Branch,  and  which  the  Dominion  Power  Board  sub- 
mitted as  one  which  would  suit  the  needs  of  any  and  all 
authorities  concerned  with  water  investigation,  whether  Fed- 
eral or  Provincial.  The  basis  of  the  system  is  the  dividing  of 
the  country  into  its  main  or  basic  water  sheds,  eleven  in  num- 
ber, with  sub-basin  and  other  divisions.    Combined  with  this 
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are  detail  maps,  a  card  index  system,  and  a  folder  equipmenl, 
the  whole  forming  an  indexing  and  filing  system  adaptable  to 
the  needs  of  all  the  various  organizations  concerned  with  any 
type  of  water  investigation  or  administration. 

Following  a  lengthy  discussion  as  to  how  various  local 
conditions  would  be  covered  it  was  shown  that  the  system  was 
of  such  flexible  and  comprehensive  nature  as  to  be  adaptable 
to  practically  any  needs  that  were  likely  to  arise.  In  view  of 
this,  and  of  statements  by  several  of  those  present  that  they 
already  had  the  system  in  use  in  their  offices,  in  whole  or  in 
part,  a  resolution  was  passed  by  the  Conference  recommend- 
ing the  adoption  of  the  system  by  all  Federal  and  Provincial 
authorities  concerned,  and  further,  to  facilitate  its  adoption, 
that  an  explanatory  monograph  on  it,  accompanied  by  maps, 
diagrams,  etc.,  be  published  for  general  distribution. 

Meteorological  data,  as  a  fundamental  branch  of  water 
survey,  was  discussed  at  some  length,  it  being  pointed  out  that 
continuous  and  complete  meteorological  figures  were  often 
of  inestimable  value  in  deciding  as  to  the  water  likely  to  be 
available  for  either  domestic,  irrigation,  or  power  purposes. 
In  view  of  this,  a  resolution  was  passed  aiming  towards  ex- 
tending the  work  of  the  service. 

The  next  matter  considered  was  the  co-ordination  of  the 
work  of  investigating  water  resources,  it  being  pointed  out 
that  in  view  of  the  fact  that  several  Federal  and  Provincial 
organizations  were  at  work  on  the  same  matter,  in  difTerent 
sections  of  Canada,  it  would  greatly  help  if  their  field  and 
office  procedure  and  their  equipment,  and  finally  their  publica- 
tions, could  all  be  largely  standardized,  both  as  to  form  and 
contents.  A  resolution  was  passed  recommending  the  yearly 
publication  of  hydrometric  data,  each  report  to  cover  a  cli- 
matic year  extending  from  October  1st  to  September  30th; 
and  to  include  daily  discharge  records,  but  daily  gauge  heights 
only  in  those  special  cases  where  they  are  obviously  neces- 
sary. The  Power  Board  is  to  prepare  and  distribute  a  key 
map  showing  the  territories  covered  by  the  diflferent  organ- 
izations and  surveys.  Other  details  were  thought  to  be  so 
many  and  so  complex  as  to  require  extended  consideration, 
and  it  was  decided  to  leave  them  for  definite  decision  at  later 
conferences,  one  in  the  West  and  one  in  the  East,  after 
which  another  and  plenary  conference  at  Ottawa  would  make 
final  recommendations  on  the  whole  subject. 

The  final  matter  before  the  meeting  was  that  of  Water- 
Power  Regulations,  the  question  being  introduced  in  the  form 
of  a  report  prepared  by  Mr.  H.  W.  Grunsky.  As  the  subject 
is  an  exceedingly  large  one,  and  the  report  most  compre- 
hensive, it  was  felt  that  it  was  impossible  to  do  anything  but 
discuss  the  main  divisions,  six  in  number,  viz.:  Nature  of 
Franchise,  Control  of  Stock  and  Bond  Issues,  Rentals,  Re- 
newed Provisions,  Extent  of  Properties  taken  over  if  license 
terminated,  and  Compensation  therefor,  in  a  preliminary  way, 
leaving  any  decision  thereon  to  a  future  meeting.  Practically 
all  those  present  took  part  in  the  discussion,  which  covered 
such  points  as  Sale  or  Rental,  Limited  vs.  Indefinite  Fran- 
chises, Nominal  or  Substantial  Rentals,  Uniform  Canadian 
Regulations,  etc.,  etc.,  after  which  the  meeting  adjourned, 
first  deciding  that  after  the  organizations  more  particularly 
concerned  had  gone  further  into  the  matter,  the  Dominion 
Power  Board  should  call  another  Conference  on  the  subject. 


Government  officials  at  Washington  have  made  public 
some  details  in  connection  with  the  wartime  development 
of  under-water  wireless.  In  practical  use  the  new  system  is, 
up  to  the  present  time,  employed  only  for  receiving  and  it  is 
said  that  radio  messages  sent  out  from  powerful  stations  in 
Europe  are  now  being  read  at  underground  receiving  stations 
in  the  United  States — in  some  cases  better  than  when  caught 
by  the  air  stations.  It  is  said  to  be  the  development  of  James 
H.  Rogers,  a  scientist  of  Hyattsville,  Md. 


Commissioner  Harris  at  Toronto  Section 
A.I.E.E. 

It  was  a  very  interested  assembly  which  listened  to  the 
lecture  by  Works  Commissioner  R.  C.  Harris,  at  the  En- 
gineers' Club,  on  Friday,  January  17,  on  the  occasion  of  the 
Toronto  Section  A.  I.  E.  E.  semi-monthly  meeting.  The 
subject  of  the  lecture  was  the  Bloor  Street  Viaduct  and  this 
was,  we  think,  the  first  time  since  the  viaduct  has  been  open- 
ed that  it  has  formed  the  subject  of  an  authoritative  address. 
Mr.  Harris  in  his  usual  attractive  style  gave  a  historical 
sketch  of  the  development  of  the  city  of  Toronto  east  of  the 
Don  River  and  showed  how  for  a  long  time  the  means  of 
access  across  the  valley  had  not  kept  pace  with  the  growth 
of  this  district.  This  territory  was  first  approached  by  a  low 
level  bridge  crossing  the  Don  at  Queen  Street  which  also 
intersected  the  main  lines  of  the  C.  P.  R.  and  the  Grand 
Trunk  Railway  on  the  level.  In  these  days  the  only  trans- 
portation east  of  the  river  was  afTorded  by  a  gravel  train 
which,  hauled  by  a  wood  burning  locomotive  traversed  the 
two  and  a  half  miles  fron^  the  Don  bridge  to  Ben  Lamond, 
(now  St.  John's  cemetery)  and  occasionally  hauled  a  double 
decked  passenger  car.  The  situation  was  improved  when  the 
high  level  bridge  was  erected  at  Queen  Street;  also  by  the 
construction  of  the  viaducts  at  Gerrard  Street  and  Wilton 
Avenue.  At  the  same  time  the  population  had  increased  so 
as  to  demand  still  greater  facility  of  access,  for  in  1918  the 
inhabitants  of  the  city  east  of  the  Don  fmnunted  to  more 
tlian  those  in  all  the  city  of  Hamilton. 

The  first  proposal  for  a  bridge  on  the  site  of  the  present 
structure  was  made  about  twenty  years  ago  and  was  based 
on  the  crossing  being  made  at  a  low  level  there  being  a  down 
tirade  approaching  the  bridge  on  each  side.  Several  alter- 
native proposals  were  subsequently  submitted,  but  for  many 
years  it  was  impossible  to  secure  the  vote  of  the  people  in 
favor  of  the  scheme.  During  the  regime  of  Mr.  C.  H.  Rust, 
as  city  engineer,  a  more  ambitious  plan  was  introduced  by 
which  the  alignment  would  be  constant  throughout  from 
Bloor  Street  to  Danforth  Avenue;  this  would  have  neces- 
sitated considerable  structural  work  to  bridge  the  Rosedale 
Ravine  at  a  very  small  angle  and  all  things  considered  it  was 
thought  better  to  adopt  the  plan  which  has  now  been  follow- 
ed. In  this  the  roadway  swings  south  from  Bloor  Street  and 
skirts  the  southern  side  of  the  ravine  turning  north  so  as 
to  cross  it  at  the  head  of  Parliament  Street.  It  then  swings 
cast  in  direct  alignment  with  Danforth  Avenue  and  crosses 
the  Don  on  five  magnificent  spans.  The  width  is  maintained 
at  86  feet  throughout. 

The  foundation  proved  a  matter  of  some  difficulty  as  it 
was  found  that  the  rock  shelved  away  very  rapidly  on  ap- 
proaching the  river  bed  and  it  was  necessary  to  go  down 
forty-six  feet  to  reach  bedrock.  The  matter  of  steel  versus 
concrete  was  very  thoroughly  debated  and  an  engineer  from 
the  Works  Department  visited  a  number  of  installations  in 
the  United  States  to  gather  information  on  this  point.  It 
was  found  that  the  best  and  most  conservative  opinion  was 
in  favor  of  steel  for  a  structure  of  this  size  in  the  latitude  of 
Toronto,  and  the  decision  was  made  to  employ  steel  for  the 
Bloor  Street  Viaduct. 

Mr  Harris  showed  quite  a  number  of  slides  depicting 
different  aspects  of  the  work  and  the  photograph  of  the  en- 
gineers concerned  was' received  with  enthusiasm.  In  moving 
a  vote  of  thanks  to  Mr.  Harris,  Mr.  Maclachlan  commended 
the  idea  of  having  frequent  addresses  on  matters  of  local 
engineering  interest.  There  were  right  here  in  Toronto 
works  of  a  magnitude  unsurpassed  anywhere  in  America  and 
as  a  rule  the  citizens  were  most  ignorant  of  them. 
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Heating  Our  Homes  with  Electricity 

A  Pioneer  Installation  in  Toronto  Which  Proves  that  Electric  Heating  is  Entirely 
Practical    Cost  Not  Prohibitive  for  the  Well-to-do  Citizen 


In  the  popular  mind  there  lias  been  a  growinj^  feeling 
tor  many  years  that  the  general  use  of  electricity  for  house 
heating  would  be  an  eventuality  of  the  near  future.  News- 
papers have  explained  away  all  the  difficulties  and  aspirants 
for  municipal  honors  have  included  it  in  their  programme 
of  promised  immediate  reforms.  Only  the  stupidity  of  the 
engineer,  who  has  failed  to  understand  the  situation  and 
grasp  the  opportunities  within  his  reach,  has  retarded  this 
modern  development. 

However,  when  seriously  considered,  there  are  two  ob- 
stacles which,  though  not  insurmountable,  (because  no  ob- 
stacle is  insurmountable,  according  to  Captain  Carpenter  of 
Zeebrugge  fame),  nevertheless  are  rendering  the  solution  of 
the  electric  heating  problem  difficult.  First,  the  coal  is  high, 
and  second,  the  supply  is  not  unlimited.  Apparently  there 
is  not  enough  energy  in  all  our  water  powers  to  sup- 
ply the  whole  country  with  heat  and  there  would  be  compar- 
atively little  to  gain  by  transforming  coal  into  electric  energy 
for  heating.  The  fact  that  we  have  twenty-five  million 
horse  power,  and  more,  running  to  waste  in  our  water  pow- 
ers in  Canada,  however,  is  soiuething  of  an  en.couragement. 
and  justifies  us  at  least  in  considering  what  we  might  do  if  we 
had  a  larger  and  all-sufficient  suiiply.  On  the  supposition 
that  we  have  ample  power  for  the  purpose  of  electric  house 
heating  it  really  seems  open  to  argument  that  we  are  ap- 
proaching a  time  when  the  cost  might  be  made  sufficiently 
attractive  to  a  percentage  at  least  of  our  population.  When 
coal  was  selling  at  $6  and  $7  a  ton  it  was  argued  that  elec- 
tricity must  be  obtainable  at  one-fifth  cent  per  kw.h.  How- 
ever, the  last  two  or  three  years  have  changed  the  whole 
situation.  In  Toronto  coal  is  selling  at  $12,  and  a  certain 
uncertainty  always  must  attend  the  supply.  In  towns  in  the 
immediate  neighborhood  of  Toronto,  $14  and  $15  is  being 
paid,  which  means  that  electric  heating  would  be  feasible  at 
a  cost  of  about  .4  cents  per  kw.h.  Now  this  is  not  an  un- 
heard of  power  rate  with  a  good  load  factor,  and  the  only 
other  difficulty  here  seems  to  be  that  the  heating  load  is  a 
seasonal  one.  It  is  all  right  while  it  lasts — for  six  months 
of  the  year — hut  for  the  other  six  months  it  would  be  neces- 


sary to  estai)lish  industries  to  take  care  of  the  same  amount 
of  electric  energy  as  is  required  during  the  coldest  winter 
months. 

Electric  heating  is  being  used  already  very  largely  for 
auxiliary  purposes.  There  are  a  large  number  of  homes  in 
our  cities  and  towns  where  one  or  two  little  heating  de- 
vices are  requisitioned  to  supplement  the  coal  furnace  on 
extra  cold  days  or  in  the  late  fall  and  early  spring,  and  the 
foct  that  this  practice  is  becoming  ever  more  general  and  is 
giving  a  wonderful  amount  of  comfort  and  satisfaction,  indi- 
cates that  people,  after  once  using  electric  heating,  soon 
come  to  appreciate  that  there  are  other  things  to  be  consid- 
ered about  it  than  mere  dollars  and  cents.  There  are  not 
many  cases  on  record,  though,  of  whole  houses  being  heat- 
ed electrically  and  where  such  experiments  have  been  tried, 
the  data  has  been  more  or  less  intermittent  and  lacking  in 
accurate  detail.  Such  as  have  been  obtainable  we  have  re- 
produced from  time  to  time  in  the  Electrical  News  and  so 
far  as  comparisons  could  be  made  these  results  have  always 
appeared  to  bear  out  in  fair  degree  the  figures  advanced  by 
theory.  However,  we  are  now  in  a  position  to  describe  an 
installation  of  household  heating  by  electricity  with  an  ac- 
curacy of  detail  which,  we  believe,  has  never  before  been 
possible.  This  installation  is  in  the  home  of  Mr.  J.  B.  Kit- 
chen. 23  Tyndall  Avenue,  Toronto.  Mr.  Kitchen  had  the 
installation  put  in  under  his  own  supervision  and  has  per- 
sonally watched  its  operation  and  collected  and  compiled 
the  data. 

The  system  was  installed  in  the  winter  of  1916  and  dur- 
ing that  season  the  preliminaries  were  all  arranged  and  the 
installation  completed  in  detail  so  that  everything  was  in 
working  order  by  October  1,  1917 — the  beginning  of  last 
winter's  heating  season.  From  October  1  to  May  17,  1918, 
data  was  compiled  every  day  on  the  outside  temperature, 
the  inside  temperature  and  the  current  consumption.  The 
outside  and  inside  temperatures  were  taken  by  a  recording 
curve  drawing  thermometer  and  the  consumption  was  reg- 
istered on  a  recording  watt  meter.  The  outside  thermometer 
was  placed  in  a  favorable  location  for  obtaining  the  correct 


Fig.  1 — General  view  of  installation  in  Mr.  Kitchen's  basement — A  and  B  respectively  th?  coal  and  electric  boilers 
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outdoor  reading  and  corresponded  very  closely  with  llie 
readings  taken  at  the  Observatory  and  published  day  by 
day.  The  inside  thermometer  was  placed  as  nearly  as  ])os- 
sible  in  the  centre  of  the  house,  on  the  ground  floor,  the 
rooms  being  connected  in  the  usual  way  by  oi)en  doorways, 
so  that  the  whole  house  was  at  the  same  tem])erature 
throughout. 

The  house  is  a  detached  semi-bungalow  type  with  about 
two  feet  of  space  on  one  side  and  seven  or  eiglit  feet  on  the 


Fig.  a — dose  up  view  ot  control  equipment 


Other.  Tyndall  Avenue  runs  north  and  south  and  No.  23  is 
on  the  east  side  so  that  the  house  is  facing  west.  It  is  the 
regular  builders'  type,  33,000  cubic  feet  in  volume,  8  rooms, 
brick  walls,  wood  shingles.  The  maximum  capacity  of  the 
heater  elements  is  24  kilowatts,  so  that  the  installation 
works  out  at  1.04  watts  per  cubic  foot  of  air  space.  The 
windows  and  doors  are  equipped  with  metal  weather  strip, 
but  there  are  no  double  windows  or  doors  and  no  vestibule. 

It  is  important  to  remember,  too,  that  these  figures 
were  taken  for  the  coldest  winter  ever  recorded  in  the  city 
of  Toronto,  compared  with  which  the  present  January  feels 
like  regular  summer  weather. 

Apparatus  and  Control 

When  the  house  was  built  it  was  equipped  with  an  or- 
dinary hot  water  heating  system.  For  the  purpose  of  elec- 
tric heating  the  coal  furnace  was  simply  paralleled  with  a 
hot  water  boiler  two  feet  in  diameter  and  two  feet  high, 
which  was  equipped  with  five  4.H  kw.  nichrome  heating  ele- 
ments immersed  in  the  water.  Tlie  elements  and  the  tank 
were  enamelled  inside  with  "Bakelite."  The  outside  of  the 
tank  was  covered  with  3  in.  of  corrugated  asbestos  cover- 
ing. The  five  elements  were  separately  fused  and  connected 
to  a  3-pole  circuit  breaker,  so  that  two  of  the  poles  had 
each  two  feeders  in  parallel  and  ihe  other  pole  had  one  feed- 
er, this  method  being  used  for  fineness  of  control. 

,\s  the  electric  boiler  was  paralleled  with  the  standard  coal 
heat  boiler,  circulation  was  prevcnlid  llirongli  the  latter  by 
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Table  I 

Weekly                         K.\V.  Hours" 

Oct.  1    to    Oct.  8    1440 

Oct.  8    to    Oct  15    890 

Oct.  15  to  Oct.  22    870 

Oct.  22  to  Oct.  29    1080 

Oct.  29  to  Nov.    5    1250 

Nov.    5  to  Nov.  12    1120 

Nov.  12  to  Nov.  19    1210 

Nov.  19  to  Nov.  26    1610 

Nov.  26  to  Dec.    3    1580 

Dec.    3  to  Dec.  10    2020 

Dec.  10  to  Dec.  17   2570 

Dec.  17  to  Dec.  24    1440 

Dec.  24  to  Dec.  31    2430 

Dec.  31  to  Jan.    7   2580 

Jan.     7  to   Jan.  14    1580 

Jan.    14  to   Jan.  21    2560 

Jan.   21  to   Jan.  28    2500 

Jan.   28  to  Feb.    4     2600 

Feb.    4  to  Feb.  11    2440 

Feb.  11  to  Feb.  18    1750 

Feb.  18  to  Feb.  25    2130 

Feb.  25  to  Mar.    4    1670 

Mar.    4  to  Mar.  11    2330 

Mar.  11  to  Mar.  18    1310 

Mar.  18  to  Mar.  25    1490 

Mar.  25  to  .\pr.    1    162(1 

ApT.     1  to  Apr.    8    127(! 

.\pr.     8  to  Apr.  15    1490 

.\pr.  15  to  Apr.  22    1250 

.\pr.  22  to   .^pr.  29    1220 

.\pr.  29  to  May    6    1010 

May    6  to  May  13    801 


the  use  of  stop  cocks  on  the  hot  water  feed.  Tliesc  can  be 
seen  in  the  photograph  of  the  installation.  By  turning  these 
cocks  at  any  time  the  system  could  be  heated  from  the  coal 
furnace  or.  indeed,  both  sources  of  heat  could  be  used  in 
parallel.  However,  this  arrangement  was  simply  for  emer- 
gency purpose  as  it  was  not  found  necessary,  even  at  20 
degrees  below  zero,  to  requisition  the  coal  bin. 

The  control  consists  of  a  Minneapolis  thermostat  placed 
centrally  about  four  feet  above  the  floor  on  the  first  floor, 
(close  to  the  indoor  recording  thermometer  spoken  of  above). 


This  was  connected  to  a  standard  Minneapolis  motor  which 
operated  a  control  switch  which  in  turn  opened  and  closed 
the  circuit  breaker  of  the  heater  elements.  Tlic  control  and 
supply  equipment  is  shown  in  detail  in  Fig.  3.  This  auto- 
matic equipment  worked  without  fail  throughout  the  winter 
and  gave  absolutely  no  trouble,  keeping  the  temperature  of 


1-5 

1^ 


Oc/r 


Dec- 


-Y4760 
— I  J7JO 


/r7cLr- 


J  70ao 


,  1  /0£J0 


J460 


Oct 


/J 

^o  '■ 

Z6  " 

74. 7ff  \43.96 

ze  ■■ 

63.36 

ZO  " 

4S.3Z  Y~5-je 

/3  " 

Z0.SZ\/J  34' 

7  ■■ 

Tables  II.  and  III. — Weekly  kw.h.,  monthly  kw.h.  and  monthly  cost 

tlie  house  at  any  pre-determined  degree.  The  whole  of  the 
interior  of  the  house  was  heated  exactly  as  it  would  have 
been  if  coal  had  been  used.  Mr,  Kitchen  is  also  authority 
for  the  statement,  and  indeed  this  is  borne  out  entirely  by 
tlie  chart,  Fig.  3,  that  a  much  more  even  temperature  .was 
obtained  throughout  than  would  have  been  possible  with  coal 
(Concluded  on  page  30) 


Reproduction  of  recording  thermometer  charts  for  week  ending  January  27,  1918 
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Statistical  Analysis  of  the  Central  Electrical 
Station  Situation  of  Canada 


(From  our  Special  Ottawa  Correspondent) 


Electrical  energy  provides  an  ideal  source  of  power  for 
practically  all  classes  of  manufacturing,  for  the  operation  of 
street  railways,  for  the  operation  of  mines,  for  municipal  and 
domestic  lighting,  and  for  innummerable  other  activities.  Its 
use  in  these  fields  is  developing  with  remarkable  rapidity. 
Other  fields,  such  as  the  electrification  of  steam  railroads,  the 
smelting  of  ores  and  the  expansion  and  increasing  scope  of 
electro-chemical  and  electro-metallurgical  industries,  ofTcr 
vast  scope  for  future  development.  The  growth  of  the  cen- 
tral station  industry  in  Canada  has  been  rapid,  particularly 
during  recent  years.  The  larger  electrical  systems,  both  com- 
mercial and  publicly  owned,  have  been  widely  extended  from 
year  to  year,  opening  up  new  territory  in  the  electrical  dis- 
tribution field. 

In  order  to  properly  measure  the  scope  of  the  industry  and 
to  gauge  its  importance  to  commercial  and  industrial  in- 
terests, the  Dominion  Water  Power  Branch  of  the  Depart- 
ment of  the.  Interior,  in  co-operation  with  the  Dominion 
Bureau  of  Statistics  of  the  Department  of  Trade  and  Com- 
merce, has  had  under  way  during  the  past  year,  an  exhaustive 
analysis  of  the  central  electric  stations  of  the  Dominion. 
The  analysis  of  the  statistics  collected  has  been  completed 
within  the  past  few  days.  As  some  time  must  elapse  before 
the  complete  report  can  be  published  and  distributed,  a  brief 
synopsis  of  the  statistical  data  has  been  prepared. 

The  report  consists  essentially  of  two  sections:  the  first 
comprising  the  introduction  and  an  analysis  of  the  statistics, 
the  second  forming  a  comprehensive  directory  of  the  central 


Gas&Oil 
11.710  H  .R 


Total -1.844.571  H.R 

Fig.  1 — Central  Stations — Character  of  Power,  1917 

electric  stations  of  the  Dominion.  The  purpose  lying  behind 
the  compilation  of  the  data  is  four  fold. 

1st. — A  stock  taking  of  Canada's  present  central  station  facil- 
ities with  provision  for  expansion. 

3nd. — An  analysis  of  the  statistical  data  collected,  for  the  pur- 
pose of  noting  the  characteristics  and  trend  of  the  industry. 

3rd. — The  preparation  of  a  complete  directory  of  the  central 


station  industry  covering  concisely  and  systematically  the 
principal  features  of  the  commercial  and  publicly  owned 
systems  and  stations  in  operation  throughout  the  Dom- 
inion. 

■Jth. — Making  available  to  those  interested  the  locations  where 
blocks  of  electrical  energy  are  for  sale,  the  prices  at  which 
this  power  is  obtainable  and  the  transportation  facilities 
available  in  the  vicinity. 

In  considering  the  statistics  wliicli  are  summarized  here- 
under, it  should  be  borne  in  mind  tliat  the  figures  have  re- 
Hundreds  of  thousands  of  H  P 
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Fig.  2 — Central  Stations — Total  primary  power  by  provinces,  1917 

ference  solely  to  central  electric  stations,  that  is,  to  stations 
which  are  engaged  in  the  distribution  and  sale  of  electrical 
energy.  Where  central  stations  are '  interwoven  with  other 
activities,  such  as  the  operation  of  electric  railways,  of  mines, 
of  pulp  mills  or  of  other  industrial  enterprises,  the  central 
station  equipment,  capitalization  and  other  statistical  data 
secured  has  been  wholly  diversed  from  the  allied  industry. 
This  line  of  severance  has  been  drawn  through  the  entire 
statistical  analysis.  Central  stations  purchasing  power  in  bulk 
for  purposes  of  re-sale  are  included  in  the  financial  and  staflf 
statistics. 

A  summary  of  the  statistics  is  presented  in  Table  1,  which 
analyzes  the  outstanding  features  disclosed  by  the  census 
returns,  and  shows  the  relationship  between  commercial  and 
municipal  or  publicly  owned  stations. 

The  total  number  of  central  electric  stations  recorded  is 
666,  of  which  323  are  commercial  stations  and  343  are  muni- 
cipal. Examination  of  the  figures  however  shows  that  the 
excess  in  municipal  stations  is  attributable  to  the  non-gener- 
ating station.  Of  the  stations  with  generating  equipment, 
396  are  commercial  and  174  are  municipal.  Of  the  stations 
without  generating  equipment  37  arc  commercial  stations  and 
169  are  municipal.  The  Hydro-Electric  Power  System  of 
Ontario  is  largely  responsible  for  the  large  proportion  of 
municipal  stations  purchasing  power  in  bulk. 

The  outstanding  features  of  the  statistics  are  covered  in 
the  succeeding  tables. 

Power  Equipment  Installed. 

Table  3  summarizes  by  provinces  the  number,  kind  and 
horse  power  of  the  primary  power  machines  installed  in  cen- 
tral electric  stations  on  January  1st,  1918.  The  primary  power 
totals  1,844,571  h.p.,  of  which  78.3  per  cent,  or  1,444,314  h.p., 
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is  installed  in  commercial  stations  and  31.7  per  cent,  or  400,257 
li.p..  in  municipal  stations.  Of  the  total  primary  horse  power 
installed  1,653.661  h.p.  is  derived  from  water,  180,200  from 
steam,  and  11,710  from  gas  and  oil.  From  the  above  figures  it 
will  be  noted  the  89.6  per  cent,  of  the  entire  primary  power 
in  central  stations  in  Canada  is  derived  from  water. 

Power  Equipment  per  Capita. 

Table  ;>,  showing  the  relation  of  the  primary  power  in- 
stallation to  the  population  by  provinces,  affords  an  interest- 

Hundrcdt  of  mousandi  of  HP 
o         1         J         3         4         i        «  7 


which  water  power  takes  in  the  central  station  field.  Out  of 
a  total  installed  primary  capacity  of  1,844,571  h.p.,  1,652,661 
or  practically  90  per  cent.,  is  derived  from  water.  This  figure 
is  indicative  of  the  extent  and  availability  of  the  water  power 
resources  of  the  Dominion  and  of  the  remarkable  degree  to 
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Fig.  3 — Central  Stations — Water  vs.  fuel  power  by  provinces,  1917 

ing  basis  for  comparison  and  analysis.  The  total  primary 
power  installed  in  central  electric  stations  throughout  the 
Dominion  averages  331  h.p.  per  thousand  population.  Yukon 
averages  the  highest  with  1,306  h.p.  i)er  thousand  population, 
British  Columbia  coming  next  with  376  per  thousand,  On- 
tario, with  286  per  thousand;  Quebec,  271  per  thousand;  Man- 
itoba, 118  per  thousand;  New  Brunswick,  49  per  thousand; 
Nova  Scotia,  34  per  thousand;  and  Prince  Edward  Island.  i;i 
per  thousand  population.  Population  by  provinces  is  the  only 
feasible  basis  available  for  making  a  per  capita  analysis  of  the 
central  station  industry.  The  occupation  of  the  population, 
and  its  varied  density  in  different  localities  have  a  direct  bear- 
ing on  the  market  for  electrical  power,  and  consideration  of 
these  phases  will  assist  in  e.xplaining  the  above  variations  in 
the  per  capita  development. 

Hydro-Electric  Power  and  Central  Station  Industry. 

One  of  the  most  important  features  disclosed  as  a  result 
of  the  statistics  (see  Table  2)  is  the  outstanding  position 


Fig.  4 — Central  Stations — Steam  engines  and  steam  turbines  by  horse 
power  capacity  of  units,  1917 

which  their  adaptability  for  central  electric  station  work  has 
been  appreciated  in  principle  and  realized  in  practice.  The 
vast  water  pow  er  resources  of  the  Dominion,  the  ready  adapt- 
ability of  hydro  power  to  the  production  of  electrical  energy 
and  the  increasing  extent  and  scope  of  economical  electrical 
transmission,  form  an  industrial  asset  which  probably  more 
than  any  other  will  ensure  a  full  measure  of  future  prosperity. 

The  Yukon  develops  97.4  per  cent,  of  its  primary  central 
energy  from  water.    Ontario  develops  95.7  per  cent,  from 
water,  indicating  markedly  the  commercial  adaptability  of 
water  power  for  central  station  work,  even  where  in  corn- 
Hundreds  of  thousands  of  H  P 
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Fig.  S — Central  Stations — Water  wheels  and  turbines  by  horse 
power  of  units.  1917 

Iielition  with  convenient  and  reasonably  cheap  coal  supplies. 
Manitolja  develops  95.3  per  cent,  of  its  central  station  energy 
from  water,  Quebec  94.9  per  cent.,  and  British  Columbia  89.8 
per  cent,    .\lberta  develops  43.2  per  cent,  from  water,  although 


Table  1. — Central  Electric  Stations: — Summary  of  Principal  Features,  1917 

Total  Commercial  Municipal 
stations  stations 

1  2  3  4 

Number  of  Stations                     .'   666  323  343 

With  generating  equipment   470  396  174 

Without  generating  equipment   196  37  169 

Total  revenue  from  the  sale  of  power   $  44,536,848  %  29,135,399  $  15,401.449 

For  lighting  purposes                                            ...  $  18,403,639  $    9.610,835  $  8,793,804 

For  all  other  purposes   $  36,133,309  $  19,524,564  $  6,608,645 

Total  capital  invested   $356,004,168  $282,818,495  $  73,185,673 

Total  number  of  people  employed   8,847  5,135  3,712 

Total  salaries  and  wages   $    7,777,715  $    4,390,505  $  3,487,210 

Total  horse  power   1,844,571  1,444,314  400,357 

(1)  Steam  Engines  and  Steam  Turbines: 

Number   251  133  118 

Horse  power   180,300  117,453  62,748 

(2)  Water  Wheels  and  Turbines: 

Number   619  456  163 

Horse  power   1,652,661  1,322,852  339,809 

(3)  Gas  and  Oil  Engines: 

Number   113  53  61 

Horsepower   11,710  4,010  7,700 

Electrical  Generators: 

Number   943  037  316 

Kv.a.  capacity   1,387,521  1,086,546  300,975 
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mercial 
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48.5 
63.0 
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65.4 
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74.7 
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58.0 
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53.0 
65.3 
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80.0 

46.0 
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66.5 
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6 
51.5 
37.0 
86.2 
34.6 
47.8 
25.3 
20.5 
42.0 
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21.7 

47.0 
34.8 

36.3 
30.0 

54.0 
65.8 

33.5 
31.7 
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an  abundant  supply  of  coal  is  available.  New  Brunswick  de- 
velops 38.8  per  cent,  from  water  power,  Nova  Scotia  19.2  per 
cent.  The  percentage  of  water  power  used  in  central  electric 
stations  in  Nova  Scotia  is  low  although  the  province  is  ex- 
ce])tionally  endowed  with  available  water  power  resources. 
An  abundant  coal  supply  indicates  a  reason  for  this  condition. 
The  city  of  Halifax  is  served  from  a  steam  driven  plant,  the 
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Fig.  6 — Central  Stations — Kv.a.  capacity  by  provinces,  1917 

largest  central  electric  station  in  the  province.  The  present 
tendency  in  the  province  is,  however,  towards  the  increased 
use  of  hydro  power.  In  Prince  Edward  Island  only  13.9  per 
cent,  of  the  central  station  power  is  derived  from  water.  To- 
pography and  area  of  the  Island  province  explain  the  lack  of 
water  power  resources.  In  Saskatchewan,  no  water  power  is 
developed.  Here  the  topography  of  the  province  is  solely 
responsible,  the  entire  settled  portion  being  located  in  prairie 
country,  which  is  not  naturally  endowed  with  attractive  water 
power  sites. 

Fig.  1  presents  in  graphical  form  the  comparative  import- 
ance of  the  primary  sources  of  power  in  the  central  electric 
station  industry  in  Canada.  Fig.  2  jaresents  by  provinces  the 
total  primary  horse  power  installed  in  central  electric  sta- 
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Fig.  7 — Central  Stations — Capital  invested  by  provinces,  1917 

tions,  and  Fig.  3  shows  the  relation  between  installed  water 
and  fuel  power  in  the  various  provinces.  Fig.  4  presents  the 
relation  between  steam  reciprocating  engines  and  steam  tur- 
bines in  central  electric  stations  by  horse  power  capacity  of 
units.  Fig.  5  shows  the  comparative  total  water  wheel  and 
turbine  installation  by  horse  power  of  units,  and  Fig.  6  pre- 
sents by  provinces  the  kv.a.  capacity  of  the  generators  in- 
stalled. 

Employees,  Salaries  and  Wages. 

Table  4  presents  the  principal  features  of  the  statistics 
respecting  employees,  salaries  and  wages.  For  the  entire 
Dominion  the  number  of  employees  in  central  electrical  sta- 
tions totals  8,847,  with  salaries  and  wages  aggregating  $7,777,- 
715.    Of  this  total  5,135  are  employed  in  commercial  stations 
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Table  3. — Central  Electric  Stations: — Relation  of  Leading  Items  to  Population  by  Provinces,  1917 

 Primary  power    K.V.A.  capacity 

Number  of  stations  Total  Water  wheel  or  of  generators 

horsepower  turbine  horse  power  K.V.A.  per 


Total 

Com* 

H  P  p*r 

H  P  per 

A  TYi  Ann  f 

i  \  111  U  Ull  L 

1000 

Division 

Population 

mercial 

pal 

Amount 

iooo/ 

Amount 

'  1000 

popula 

^o  puidliuu 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Alberta  

.521,852 

45 

33 

23 

75,417 

145 

32.580 

63 

52,266 

100 

British  Columbia  . .  . 

615,680 

28 

13 

16 

232,648 

378 

209,025 

340 

152,743 

248 

Manitoba  

572,300 

48 

27 

21 

67,337 

118 

64,100 

112 

45,904 

80 

New  Brunswick  . .  . 

:i64,:{75 

24 

15 

9 

17,733 

49 

6,878 

19 

12,757 

35 

511.829 

:t6 

23 

13 

17,444 

34 

3,354 

7 

14,489 

28 

2,741,691 

:?03 

98 

204 

784,665 

286 

751,003 

274 

604,024 

220 

Prince  Edward  Is.  . . 

9:!, 728 

6 

6 

1,226 

13 

170 

2 

1,118 

12 

122 

96 

26 

606,082 

271 

575,551 

257 

471,969* 

211 

Saskatchewan  

67:5,945 

53 

30 

32 

31,759 

47 

26,089 

39 

8,512 

3 

3 

10,260 

1206 

10,000 

1 1  76 

6,162 

734 

8,343,088 

666 

323 

343 

1,844,571 

221 

1,652,661 

198 

1,387,521 

166 

capital  was  involved  to  the  extent  of  .$169,360,963,  and  this  on 
a  power  installation  of  only  55,400  h.p.  The  total  central 
station  power  installed  in  the  Dominion  is  1,844,571  h.p. 

The  total  revenue  received  from  the  sale  of  electrical  en- 
ergy in  1917  was  $44,536,848,  of  which  .$29,135,399  was  secured 
by  commercial  and  $15,401,449  by  municipal  plants. 

In  securing  the  statistics  concerning  capital,  the  actual 
cash  investment  in  the  central  station  activities  was  called 
for,  apart  from  the  consideration  of  stock  and  bond  issues. 
The  resulting  figures  are  therefore  of  particular  interest  as  a 
basis  for  determining  the  investment  cost  per  horse  power 
installed. 

The  figures  indicate  that  the  actual  average  cost  per  in- 
stalled horse  power  for  the  Dominion  is  $193.  This  cost  in- 
cludes all  capital  invested  in  construction  and  equipment  of 
hydraulic  works,  power  stations,  transmission  and  distribu- 
tion systems;  real  estate;  cash  on  hand;  current  assets;  sup- 
l)lies,  and  all  other  similar  items. 

Capital  Invested  in  Hydro  Power  Central  Stations. 

Of  special  interest  are  the  figures  relating  to  the  capital 
invested  in  hydro  power  central  stations.  The  average  capi- 
tal cost  per  installed  horse  power  for  the  Dominion  is  $188. 
Referring  to  the  table,  the  investment  per  turbine  horse 
power  in  Alberta  appears  remarkably  low.  This  is  partially 
explained  by  the  fact  that  in  the  analysis  the  distribution 
system  in  the  city  of  Calgary  is  not  charged  to  the  hydraulic 
developments  serving  the  city. 

Of  special  interest,  too,  is  the  actual  cost  of  construction 
of  hydro-electric  powe.r  stations  per  installed  horse  power. 
Omitting  aH  real  estate,  transmission  and  distribution  ©quip- 


Table  4.— Central  Electric  Stations: — Total  Number  of  Employees,  and  Salaries  and  Wages  per  Primary  Horse-power 


Installed,  and  According  to  Class  of  Station 

Salaries,  employees  Salaries  and  Commercial  stations  Municipal  Stations 

Total  primarj-         and  wage  earners  wages 


Division 

horse-power 

Total 

Per  1000 

Per  H.P. 

Total  em- 

Total salaries 

Total  em- 

Total salaries 

installed 

number 

H.P.  installed 

Total 

installed 

ployees 

and  wages 

ployees 

and  wages 

1 

2 

4 

5 

6 

8 

9 

10 

.\lberta  

75,417 

438 

5.8 

$  458.423 

$  6.08 

156 

$  152,652 

283 

$  305,771 

British  Columbia  . . 

.  232,648 

453 

3.0 

$  496,081 

$  2.13 

310 

$  357,488 

143 

$  138,593 

67,337 

405 

6.0 

$  433.262 

$  6.44 

79 

$  66,669 

326 

$  366,593 

New  Brunswick  . . 

17,733 

215 

13.1 

$  155,164 

$  8.75 

178 

$  125,945 

37  • 

$  29,219 

Nova  Scotia  . .    . . 

17,444 

288 

16.5 

$  227,874 

$13.07 

335 

$  193,314 

53 

$  34,560 

Ontario  

784.665 

4.147 

5.3 

$4,063,060 

$  5.18 

1,777 

$1,920,659 

2,370 

$2,142,401 

Prince  Edward  Isl. 

1.226 

23 

18.8 

$  17,402 

$14.19 

23 

$  17,402 

Quebec  

606,082 

3,476 

4.1 

$1,514,186 

$  2.50 

2,301 

$1,361,153 

175 

$  153,033 

Saskatchewan  .   . . 

31,759 

363 

11.4 

$  348,952 

$10.98 

37 

$  31,912 

326 

$  317,040 

Yukon   

10,260 

39 

3.8 

$  63,311 

$  6.17 

39 

$  63,311 

Canada   

1,844,571 

8,847 

4.8 

$7,777,715 

$.4.22 

5,135 

$4,290,505 

3,712 

$3,487,210 

with  salaries  aggregating  $4,290,.-)05.  and  3.712  in  municipal 
stations  with  salaries  totalling  $3,487,210.  The  total  number 
of  employees  throughout  the  Dominion  averages  4.8  pet 
thousand  installed  primary  horse  power.  The  total  salaries 
and  wages  paid  average  $4.22  per  annum  per  installed  primary 
horse  power.  Reference  to  the  salaries  and  wages  per  in- 
stalled power  capacity  discloses  the  fact  that  those  provinces 
in  which  are  located  extensive  transmission  systems  of  large 
central  station  systems,  show  a  low  salary  and  wage 
bill  per  installed  horse  power  capacity.  These  extensive  sys- 
tems are  in  all  cases  founded  upon  water  power  installation. 
On  the  other  hand  in  those  provinces  where  central  station 
industry  is  wholly  or  largely  confined  to  individual  stations 
for  local  purposes,  the  unit  salaries  and  wages  cost  per  in- 
stalled capacity  is  high. 

Financial  Statistics. 

A  few  of  the  outstanding  financial  features  of  the  industry 
are  set  out  in  Table  5.  The  capital  actually  invested  in  cen- 
tral electric  station  industry  totals  $356,004,168,  of  which 
79.5  per  cent,  is  invested  in  commercial  stations  and  20.5  per 
cent,  in  municipal  or  publicly  owned  stations. 

The  capital  indirectly  dependent  upon  electrical  energy  is 
enormous.  No  attempt  has  been  made  to  go  into  this  phase 
in  this  report.  As  showing  the  general  dependability  of  the 
modern  community  upon  electrical  energy,  reference  might 
be  made  to  the  city  of  Winnipeg.  According  to  a  very  care- 
ful and  complete  analysis  made  by  the  Dominion  Water 
Power  Branch  in  1915  of  the  interests  in  Winnipeg  which  were 
to  a  greater  or  less  degree  dependent  upon  hydro-electric 
power  derived  from  the  Winnipeg  river,  it  was  shown  that 
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Table  5. — Central  Electric  Stations: — Capital  Invested  in  Central  Station  Industry  Per  Primary  Horse-power  Installed 
and  According  to  Class  of  Stations — and  Capital  Invested  in  Hydro  Power  Central  Stations 




  In  All  Central  Electric 

Stations  — 



In  Hydro  Power  Central  Klectric 

Stations 

Total 

—  Total  Capital  Invested   

Total 

Total  Capital  Invested 

primarf 

Per 

Total  in 

Total  in 

turbine 

Per 

horse 

Amount 

primary 

commercial 

municipal 

horse 

Amount 

turbine 

1 

power 

horse  power 

stations 
.") 

stations 

power 

horse  power 

Alberta  

7.'),417 

$  11,103,020 

4 

.$147 

$  5,0;!4,479 

0 

$  5,408,141 

7 

;;2  580 

8 

$  3,293,537 

9 

$  70 

111  iiimi       uiLiiiiuici  . 

$  4;i,548l492 

$187 

$  41,355,719 

*    O  *>(»*>  7  7*1 

309,035 

$  41,045,100 

$190 

Manitoba  . .  .... 

f)7,':!:!7 

$  18,078,17:! 

$179 

$  :f,400.220 

$  8,017,95:; 

04,100 

$  11,493,274 

$179 

New  Brunswick  . . 

17,7:j:! 

$  :{,44:!,848 

$194 

$  2,941,509 

$  502,279 

0,878 

$  1,315,723 

$191 

Nova  Scotia   . .    . . 

17,444 

.$  :f,;!7G,405 

$194 

$  3,770.101 

$  000,:!(14 

:i.354 

$  086,705 

$305 

(Ontario  .  i»  

784,00.'-) 

$142,777,:!79 

$182 

$  90,5:i8,585 

$40,2;!8,794 

751.003 

$129,343,005 

$173 

Prince   Edward  Is. 

1,230 

$       211 ,900 

$17a 

$  211,900 

170 

$  48,400 

$385 

Quebec  

000,082 

$i;iO,2i:;,470 

$215 

$130,080,992 

$  4,i;}2,478 

575,551 

$120,510,100 

$209 

.Saskatcbewan   .    . . 

31,750 

$  5,590,515 

$170 

$  257,504 

$  5,3:12,951 

Yukon   

10,200 

$  :!,ooi,:!Oo 

.$:{57 

$  :!,001,.'!00 

10.000 

$    :i, 303,088 

.$:i:!0 

Canada   

1,844,571 

$356,004,168 

$193 

$282,818,495 

$73,185,673 

1,652,661 

$310,104,658 

$188 

ment,  seventy  representative  hydro-electric  stations  tlirouffh- 
out  the  Dominion  with  an  aggregate  turbine  installation  of 
745,797  h.p.,  and  a  total  construction  cost  of  $50,740,408  show 
an  average  cost  of  $09.11  per  installed  turbine  horse  power. 
This  figure  in  lirief  represents  the  average  capital  cost  of  con- 
struction at  the  power  site  and  is  of  considerable  interest  to 
engineers. 

Fig.  7  presents  by  provinces  the  capital  invested  in  water 
and  fuel  power  central  electric  stations. 

A  comparison  of  the  central  station  statistics  of  Canada 
with  similar  figures  in  the  United  States  would  be  of  interest. 
Unfortunately  the  1917  census  returns  of  the  United  States 
will  not  be  ready  for  publication  for  several'  months.  While 
it  is  scarcely  fair  to  compare  our  1917  returns  with  the  1912 
returns  in  the  United  States  the  figures  may  be  instructive. 
The  proportion  of  central  station  power  derived  from  water 
in  Canada  is  practically  90  per  cent.  In  the  United  States  in 
1913  the  hydro  power  portion  was  30  per  cent,  of  the  total. 
The  water  power  used  in  central  station  work  in  Canada 
averages  198  installed  horse  power  per  thousand  population. 
In  the  United  States  in  1912  the  similar  figure  was  24.7  h.p. 
per  thousand  population. 

While  the  ratios  in  the  United  States  have  undoubtedly 
very  materially  increased  during  the  past  five  years,  there  is 
little  doubt  but  that  the  ratios  for  the  Dominion  are  still  sub- 
stantially in  advance  of  those  in  the  United  States. 
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heating.  The  thermostat  was  set  for  70  degrees  from  0.30 
a.m.  to  10  p.m.,  and  for  a  slightly  lower  temperature  through- 
out the  remainder  of  the  twenty-four  hours. 

Temperature  and  Consumption  Curves 

It  will  be  noticed  that  there  are  certain  minor  variations 
occurring  between  the  kw.  hour  curve  and  the  outside  tem- 
perature curve.  Three  factors  entered  into  these  variations, 
namely.  (1)  velocity  of  wind,  (2)  direction  of  wind,  and  (3) 
humidity,  the  first  two  ])eing  of  most  importance.  These,  of 
course,  apply  to  all  types  of  heating  and  are  specially  notice- 
able with  hot  air  systems.  It  would  be  humanly  impossible 
to  get  rid  of  the  effect  of  these  factors  unless  the  house  were 
built  with  much  thicker  walls  and,  so,  less  sensitive  within  to 
conditions  without.  The  chart  on  P.  24,  the  first  of  its  kind, 
we  believe,  ever  jjrepared  and  published,  shows  from  day 
to  day  the  indoor  temperature,  the  outdoor  temperature  and 
tlic  kw.  hours  consumed.  Notice  the  very  satisfactory  regu- 
larity of  the  indoor  temperature  curve.  On  one  occasion 
only,  with  power  ofif,  the  teinperature  droi)ped  to  50  degrees. 


though  the  outside  temperature  at  the  time  was  approxi- 
mately zero.  On  four  other  occasions  only  for  short  periods 
did  the  temperature  reach  60  degrees.  Also  it  is  worthy  of 
note  that  during  the  whole  period  the  desired  temperature 
of  70  degrees  was  never  exceeded. 

The  chart  of  the  outside  temperature  shows  that  during 
the  months  of  December,  January  and  February  the  tem- 
perature hovered  around  the  zero  mark  almost  continuously. 
On  February  4-5  twenty  degrees  below  zero  was  reached. 
.\t  this  time  also  the  maximum  current  consumption  was 
required — about  475  kw.h.  per  day.  The  highest  weekly  con- 
sumption for  the  season  also  occurred  at  this  time — 2,600 
kw.h. — though  on  other  occasions  2.580,  2,570,  2,560  and  2,500 
kw.h.  were  used  up  in  the  week.  The  weekly  consumption, 
week  by  week,  is  shown  in  Table  I  and  the  monthly  con- 
sumption in  Table  II.  The  total  kw.  hours  for  the  season, 
October  1  to  May  17,  seven  months  and  a  half,  was  52,700 
kw.h. 

The  cost  is,  of  course,  a  matter  of  local  conditions.  The 
domestic  rate  in  Toronto  is  one  cent  per  kw.h.,  less  10  per 
cent.,  on  which  basis  the  cost  for  the  year  works  out  $480.18. 
The  power  rate  is  based  on  the  standard  a.c,  three  phase,  25 
cycle,  550  volt  rate  of  service,  namely:  $1.25  per  h.p.  per 
month  for  the  first  10  h.p.  of  maximum  demand  and  $1.00 
per  h.p.  for  all  excess;  energy  charge  up  to  the  first  fifty 
hours  monthly  use  of  maximum  demand,  lyi  cent  per  kw.h.; 
additional  consumption  for  the  second  fifty  hours  monthly  use 
of  maximum  demand,  cent  per  kw.h.;  remaining  consump- 
tion .15  cent  per  kw.h.;  the  whole  subject  to  a  cash  discount 
of  20  per  cent.  Figured  on  this  basis  the  cost  of  heating  for 
the  whole  season  is  $259.99.  This  is  also  shown  in  Tai)le 
III.,  where  it  is  also  indicated  that  the  maximum  demand  was 
26  h.p.  and  varied  from  that  figure  down  to  13  h.p.  during  the 
six  winter  months,  dropping  to  7  h.p.  in  May,  just  before  the 
furnace  was  shut  off. 

Of  course  it  is  impossible  to  say  what  the  consumption  of 
coal  would  have  been  in  this  house  during  the  winter  of 
1917-18,  but  a  conservative  estimate  would  doubtless  be 
twelve  tons,  as  in  the  winter  of  1914-15,  a  much  milder  season. 
10^  tons  were  used.  Coal  is  now  selling  at  $12  a  ton  which 
would  bring  the  coal  cost  to  $144.  On  the  supposition  that 
a  man  is  paid  $5.00  a  month  for  attending  the  furnace  for 
seven  months — a  conservative  estimate  again,  we  believe — 
this  would  bring  the  total  coal  cost  to  $179,  considerably  more 
than  half  the  cost  at  the  power  rate  and  also  consideral)ly 
more  than  one-third  the  cost  at  the  commercial  rate. 

For  the  information  contained  in  this  article  we  are  in- 
debted to  Mr.  J.  B.  Kitchen,  himself  who  is  certainly  to  be 
congratulated  on  this  very  fine  and  valualile  piece  of  pioneer 
work. 
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Financial  Men  Say  Electric  Railway  Situation  is 
Serious— Interests  of  Both  the  State  and  the 
Public  Best  Served  by  Adequate  Rates 

Investments  in  public  utilities  are  not  protected  merely 
liy  the  constitutional  provision  against  taking  property 
without  just  compensation  and  l)y  the  moral  obligation  of 
slate  to  protect  invested  capital  and  promote  enterprises 
upon  which  tlie  industries  of  the  country  in  war  and  peace 
are  so  dependent.  It  is  also  now  appreciated  and  publicly 
declared  that  the  interests  of  the  state  and  of  the  public  are 
served  and  promoted  by  permitting  rates  which  are  sutTi- 
cient  both  to  insure  adequate  service  and  to  create  such 
credit  for  the  operating  companies  as  will  attract  the  neces- 
sary capital  to  provide  up-keep  of  the  properties  and  their 
expansion.  Thus  private  investment  in  public  utility  securi- 
ties is  protected  in  principle  not  only  by  the  law  but  by  the 
recognized  interests  of  the  state,  the  community  and  the 
public  served. 

While  these  principles  have  been  so  widely  recognized 
by  many  commissions  in  recent  months,  and  increased  rates 
have  been  granted  to  many  companies,  the  increases  in  rates 
to  the  utilities  of  the  country  as  a  whole  have  by  no  means 
equalled  the  increases  in  the  costs  of  operation  resulting 
from  higher  prices  of  fuel  an^l  materials  and  high  wages. 
The  development  of  commission  regulation  and  the  appre- 
ciation of  its  obligation  to  the  public  to  encourage  efficient 
Service  must  operate  to  increase  rates  too  low  ro  protect  in- 
terest or  attract  additional  capital  for  utility  expansion. 

Electric  Railways  Particularly  Affected  by  War 

Electric  railways  have  been  particularly  and  seriously 
affected  by  the  war  through  increased  demands  for  service, 
fixed  fares,  high  money  rates  and  attenuated  credit.  The 
fundamental  cause  of  the  present  conditions  is  the  inade- 
quacy of  receipts  to  meet  the  cost  of  that  character  and 
extent  of  service  rendered  by  many  companies.  The  demand 
is  constantly  for  service  costing  more  than  it  returns.  It 
will  of  course  be  difficult,  if  not  impossible,  to  decrease  the 
amount  or  lower  the  character  of  the  service  to  which  the 
public  has  become  accustomed. 

In  the  congested  centres  much  may  be  done  in  decreas- 
ing the  costs  of  operation  through  the  introduction  of  one- 
man  cars,  skip  stops,  standardized  equipment,  staggered 
hours  and  reroutings.  and  the  elimination  of  unprofitable 
runs.  The  authorities  may  aid  in  reducing  the  costs  of  oper- 
ation by  eliminating  franchise  charges  and  special  taxes, 
street  paving,  street  watering  and  the  like. 

These  modifications  of  operating  costs  are  at  the  best 
merely  palliative.  They  do  not  alter  the  fvmdamental  fact 
that  under  the  present  conditions  and  the  present  costs  of 
material  and  labor,  many  street  and  interurban  railways  are 
furnishing,  in  response  to  the  demand  of  the  public,  a  ser- 

*Abstract  in  Electric  Railway  Journal  of  committee  report  presented 
hefore  meeting  of  Investment  Bankers'  Association  of  .•\merica  in  .\tlanfic 
City  on  December  111,  191S. 


vice  which  costs  more  than  they  collect  in  fares.  Appeals 
for  higher  rates  have  been  inadequately  met  by  local  author- 
ities, by  state  commissions,  and,  in  cases  where  it  has  jur- 
isdiction, by  the  Interstate  Commerce  Commission,  and  in 
some  cases  increased  fares  have  caused  a  falling  off  in  tra- 
vel and  resulted  in  little,  if  any,  actual  increase  in  gross 
revenue. 

The  community  with  adecjuate  and  efficient  street-car 
service  is  busy,  growing  and  prosperous;  while  the  town, 
large  or  small,  which  has  inadequate  local  transportation  is 
dull  and  dead,  or  dying.  As  the  prosperity  of  the  commun- 
ity as  such  is  more  imporant  than  the  convenience  and  com- 
fort of  the  individual,  so  is  the  interest  of  the  community  in 
adequate  transportation  greater  than  the  interest  of  the 
individuals  who  enjoy  it.  It  follows  that  if  efficient  local 
transportation  adequate  to  the  needs  and  welfare  of  the 
community  costs  more  than  can  be  collected  from  the  fares 
paid  by  the  patrons,  the  excess  of  costs  over  receipts  must 
be  paid  by  the  community  in  some  form,  or  the  community 
will  suffer  from  the  lack  of  that  kind  of  transportation  which 
it  requires  for  its  industrial  and  social  needs. 

In  cases  where  street  car  operations  are  unprofitable 
because  of  local  imposition  and  taxation,  these  burdens  must 
be  removed  or  private  capital  will  not  provide  the  service  re- 
quired by  the  public.  If  the  street-car  operations  are  unpro- 
fitable because  the  fares  are  too  low,  the  public  is  and  al- 
ways will  be  the  chief  loser  from  low  fares  and  the  chief 
beneficiary  from  a  higher  fare  whch  will  permit  successful 
and  profitable  operation.  If  the  cost  of  service  for  any  rea- 
son is  so  much  above  the  receipts  that  an  increase  of  fares 
to  cover  the  deficit  would  result  in  a  decrease  in  the  use  of 
the  service  and  therefore  no  increase  in  revenue,  the  public 
interest  may  demand  that  the  service  required  be  supplied 
at  public  expense  supported  by  taxation. 

The  recent  Bay  State,  and  Boston  Elevated  acts  are 
particularly  interesting  in  recognizing  the  necessity  for  the 
continuance  and  expansion  of  efficient  traction  service  to 
the  extent  of  providing,  in  the  Bay  State  case,  that  certain 
serial  bond  payments  if  not  earned  shall  be  made  up  out  of 
taxation,  and  in  the  Boston  Elevated  case  that  all  deficits  in 
operation,  including  depreciation,  renewals  and  interest  and 
dividend  payments  shall  be  made  up  out  of  taxation.  These 
two  Massachusetts  acts  and  the  general  one  all  provide  for 
flexible  fares,  readily  changeable,  either  up  or  down,  to  meet 
varying  costs  of  operation  and  requirements  of  service.  The 
result  of  operation  under  these  acts  will  be  watched  with 
great  interest,  both  by  electric  railway  operators  and  by 
investors  in  the  securities  of  public  service  corporations. 

In  other  cases  where  the  receipts  are  not  sufficient  to 
provide  the  costs  of  the  service  required  by  the  public,  the 
states  or  the  communities  served  will  be  faced  with  the  al- 
ternatives of  either  paying  deficits  in  operation  or  of  tak- 
ing over  the  properties  hy  purchase  and  operating  them  as 
state  or  municipally  owned  institutions.  The  result  will  be 
the  same  so  far  as  the  service  costs  more  than  the  revenues 
— the  public  must  pay  the  difference  through  taxation.  But 
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takinn-  over  llie  ])ropcrtics  involves  tlie  witlidrawal  of  large 
amounts  from  tlie  taxable  proijerty  of  tlic  community, 
and  all  tbe  problems  and  difliculties  of  jjublic  own- 
ership and  operation,  which  it  is  believed  the  American  peo- 
ple dn  not  desire  to  undertake.  The  wbcde  situation  is  dif- 
ficult and  very  serious. 

It  is  believed  that  tbe  study  of  electric  railway  problems 
by  owners,  operators  and  regulating  officials,  ])articularly  if 
they  find  a  basis  for  co-operation  in  the  principle  that  the 
public  demands  and  must  pay  for  adequate  local  transporta- 
tion, will  point  llie  way  to  a  solution  of  the  electric  railway 
problem  which  will  protect  existing  investment,  assure  the 
companies  the  credit  required  for  expansion,  and  give  the 
public  the  local  transportation  necessary  to  its  welfare  and 
health.  The  interest  of  the  investors  presents  the  study  of 
this  problem  as  one  of  the  first  duties  of  the  public  service 
securities  committee  of  the  Investment  Bankers  Associa- 
tion during  the  reconstruction  period. 

Depreciation  Should  be  Provided  for. 

The  war  and  the  results  of  operation  under  war  condi- 
tions and  high  costs  have  given  the  subject  of  depreciation 
more  than  an  abstract  or  academic  interest,  since  it  is  ob- 
servable that  those  companies  which  liave  made  adequate 
provision  for  depreciation  meet  the  present  emergencies  with 
less  difficulty  than  those  companies  which  have  not  done  so. 

Public  utility  commissions,  operators  and  investment 
bankers  should  all  be  equally  interested  in  seeing  tliat  funds 
devoted  to  public  use  are  not  impaired  through  failure  to 
make  provision  out  of  earnings  for  both  maintenance  and 
replacements,  in  such  a  way  as  to  maintain  the  full  efficiency 
of  the  property  and  preserve  the  integrity  of  the  investment. 
No  other  course  is  honest,  rational  or  expedient.  It  is  honest. 


stood  in  its  relations  to  such  ■  subjects  as  power  supply,  fuel 
conservation,  la1)or  economy,  and  the  distribution  of  popu- 
lation and  of  wealth-producing  agencies  in  industry. 

If  our  national  representatives  take  up  the  considera- 
tion of  federal  aid  or  supervision  of  public  utilities  as  their 
importance  to  the  whole  country  becomes  more  apparent, 
they  will  approach  the  subject  with  full  knowledge  of  the 
effects  on  the  country's  industrial  efficiency  of  the  loss  of 
credit  of  the  steam  railroad  companies,  resulting  from  re- 
strictive legislation  and  repressive  regulation  by  the  Inter- 
state Commerce  Commi  ssion.  And  it  may  be  hoped  that 
they  will  give  due  weight  to  the  experience  of  public  regu- 
lation of  utilities  through  state  commissions,  that  the  inter- 
ests of  the  state  and  of  the  public  are  best  served  and  pro- 
moted by  permitting  rates  which  are  sufficient  both  to  in- 
sure adequate  service  and  to  create  such  credit  as  will  in- 
duce the  investment  of  capital  needed  for  expansion. 


Zone  System  of  Fare  Collection 

At  the  recent  convention  of  the  American  Electric  Rail- 
way.  Association,  Mr.  L.  S.  Storrs  discussed  the  applicabil- 
ity of  the  zone  system  of  fare  collection  to  North  American 
railway  systems  and  maintained  that  little  relief  could  be 
looked  for  in  that  direction.  Mr.  J.  H.  Moir,  of  the  Edmon- 
ton Municipal  Railway  System,  answers  Mr.  Storrs'  argu- 
ment in  a  current  issue  of  the  Electric  Railway  Journal. 
Mr.  Moir  quotes  conditions  in  the  Old  Country  and  explains 
that  the  system,  as  used  there,  is  really  not  so  complicated 
as  it  looks  on  the  surface.  For  the  information  of  Canadian 
readers  we  reproduce  Mr.  Moir's  letter: 

Mr.  Storrs  maintains  that  the  European  system  of  col- 
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Typical  tickets  for 

because  the  public  should  pay  for  the  depletion  of  property 
and  capital  through  wear  and  tear  and  obsolescence  exactly 
as  it  should  pay  for  other  costs  of  using  private  capital  and 
property  for  public  use;  rational,  because  in  time  the  pub- 
lic would  otherwise  be  deprived  of  the  property  and  conse- 
quently of  the  service  through  its  destruction  in  public  use 
without  replacement;  expedient,  because  private  capital  can 
be  attracted  to  public  service  only  if  protected  against  loss. 

National  Aspect  of  Utilities 

The  experiences  of  the  .war  have  confirmed  the  convic- 
tion of  the  American  people  that,  for  rapid  and  economical 
industrial  ])roduction  private  capital  under  private  manage- 
ment is  more  efficient  than  government  ownership  or  oper- 
ation, and  that  co-ordination  in  the  national  interest  of  na- 
tional effort  to  a  common  end  may  be  effected  by  national 
agencies,  through  general  consent  and  co-operation  without 
government  ownership  or  operation  or  the  exercise  of  the 
jjowcrs  of  absolute  control. 

State  regulation  and  suijervision  is  sufficient  for  local 
servic^  national  supervision,  and  not  only  supervision,  but 
encouragement  and  su|))iort,  may  be  urged,  as  public  service 
l)ecomes  increasingly  national  in  scope  and  is  better  under- 


a  nine  zone  system 

lecting  fares  is  no  guide  for  the  adoption  of  the  zone  system 
on  American  electric  railways.  Froni  my  experience  I  would 
say  that  there  is  no  better  system  for  large  cities.  A  large' 
proportion  of  the  electric  railways  in  the  old  land  are  able 
to  pay  dividends  to  the  stockholders  and,  where  municipally 
owned,  hand  over  to  the  treasury  large  sums  of  money  after 
taking  c-are  of  interest,  sinking  fund  and  depreciation.  For 
instance,  the  city  of  Glasgow  paid  over  to  the  treasury  in 
1917  the  sum  of  $250,000.  Without  a  doubt  that  speaks  well 
for  the  zone  system  there. 

Mr.  Storrs  also  gives  figures  comparing  Glasgow  with 
Columbus,  and  B/idgeport  with  Aberdeen,  and  discusses  the 
railway  facilities  afforded  on  this  continent  and  in  Great 
Britain.  The  whole  bone  of  contention  appears  to  be  the 
system  to  adopt  for  the  collection  of  fares.  According  to 
his  figures  there  are  more  miles  of  track  in  this  country  per 
1.000  of  population  than  in  Great  Britain,  w-hich  clearly  indi- 
cates that  there  are  not  so  many  passengers  to  be  carried 
per  car-mile — all  the  more  in  favor  of  the  zone  system. 

I  might  say  that  the  Glasgow  Corporation  Tramways 
carry  about  fifteen  passengers  per  car-mile,  and  each  pass- 
enger receives  a  i)unched  ticket  which  represents  a  receipt 
for  fare  paid.   If  the  conductors  over  there  can  punch  tickets 
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at  the  rate  of  150  per  car-hour,  the  conductors  on  this  side 
should  be  able  to  perform  the  same  duty.  The  dififerent  de- 
nominations of  money  might  make  it  somewhat  more  diffi- 
cult, but  not  enough  to  retard  the  conductors  in  getting  all 
the  fares. 

.A  great  deal  of  discussion  has  arisen  over  passengers 
overriding  the  distance  paid  for,  but  a  conductor  should  be 
able  to  keep  an  eye  on  all  passengers  and  see  that  this  does 
not  occur.  The  tickets  or  checks  used  are  of  dififcrent  colors, 
and  by  these  a  conductor  knows  where  a  passenger  should 
leave  the  car. 

Discussion  has  also  arisen  as  to  the  possibility  of  con- 
ductors stealing  fares,  but  with  the  system  of  checks  used 
this  is  almost  impossible.  The  checks  are  numbered  in  series 
and  each  conductor  must  turn  in  the  amount  of  cash  receiv- 
ed for  the  number  of  checks  issued. 

It  would  be  impossible,  of  course,  to  have  such  low 
fares  here  as  in  Europe,  but  that  is  a  matter  for  each  rail- 
way to  decide.  It  seems  to  me  that  the  best  fare  to  adopt 
here  would  be  4  cents  for  the  first  zone  and  1  cent  for  every 
additional  zone  to  the  end  of  the  line.  If  this  should  not 
produce  sufficient  revenue,  the  zones  should  be  shortened, 
but  it  would  be  inadvisable  in  any  case  to  increase  the  fares. 

I  attach  sample  of  checks  which  might  be  used  on  such 
a  system.  For  example,  a  person  who  wished  to  ride  one 
zone  would  purchase  a  4-cent  check;  two  zones  or  one  zone 
and  a  portion  of  another,  a  5-cent  check,  etc.  If  the  person 
wished  to  ride  the  entire  distance,  he  could  buy  a  13-cent 
check. 

The  collection  of  fares  and  issuing  of  checks  is  really 
very  simple.  For  example,  a  person  takes  his  seat  in  a  car, 
say  at  some  point  between  North  Edmonton  and  Eightieth 
Street,  and  wishes  to  ride  to  109th  Street.  In  this  case  the 
conductor  would  collect  9  cents  and  issue  a  9-cent  check, 
punched  in  the  column  denoting  the  zone  where  the  person 
boarded  the  car.  This  check  would  indicate  the  destination 
of  the  passenger.  Should  the  latter  override  the  dis- 
tance, the  conductor  would  collect  an  additional  4  cents. 
This  would  probably  prevent  any  person  attempting  to  de- 
fraud the  company  a  second  time  by  overriding  the  distance 
originally  paid  for. 

When  a  conductor  starts  on  his  day's  work,  he  has  a 
stock  of  checks  of  each  denomination.  The  total  number  of 
each  is  marked  down  on  a  card  or  form  which  he  carries 
with  him.  The  checks  are  put  in  pads  of  100  and  are  num- 
bered consecutively.  At  the  commencement  of  each  trip  the 
number  of  the  uppermost  check  of  each  denomination  is 
marked  on  the  card.  At  the  completion  of  the  day's  work 
this  card,  witii  the  unsold  checks,  will  show  exactly  the  day's 
sales,  and  the  conductor  must  account  for  the  money  re- 
presenting these  sales.  In  case  of  a  shortage  of  cash,  he  must 
make  good. 

The  concensus  of  opinion  at  the  conference  of  the  Am- 
erican Electric  Railway  Association  was  that  no  zone  sys- 
tem yet  adopted  by  the  railways  on  the  American  continent 
has  proved  satisfactory,  and  that  the  flat  increase  in  the  unit 
fare  has  not  given  the  desired  results.  If  the  European  sys- 
tem were  given  a  trial,  I  am  sure  the  results  would  be  satis- 
factory. 

I  think  it  would  be  inadvisable  for  cities  with  a  popu- 
lation of  less  than  100,000  to  adopt  the  zone  system.  The 
reason  is  that  with  low  fares  a  certain  density  of  popula- 
tion is  essential  to  obtain  satisfactory  results.  In  other 
words,  the  short-haul  traffic  is  the  traffic  which  pays  best, 
and  a  low  fare  would  tend  to  encourage  this  branch.  In 
smaller  cities  a  better  system  would  be  to  adopt  one-man 
cars  and  a  higher  fare. 

Edmonton  is  experiencing  at  the  present  time  the  same 
difficulties  as  most  electric  railways,  and  probably  a  few 
more  owing  to  the  excessive  capital  investment  per  head  of 


population.  AVe  are  carrying  10,400,000  passengers  a  year  on 
an  average  fare  of  S.IS  cents.  The  total  earnings  for  the 
year  are  $535,000,  and  the  total  expense  .$630,000. 

If  our  fares  were  increased  to  four  tickets  for  25  cents, 
instead  of  five  for  25  cents  as  at  present  and  children's  tick- 
ets ten  for  25  cents  (and  there  is  an  indication  that  this 
may  take  place  in  the  near  future),  and  if  the  number  of 
passengers  carried  were  10,200,000  (a  decrease  of  200,000  be- 
ing allowed  because  of  the  increase  in  fares),  our  fares 
would  average  6  cents.  The  total  revenue  would  then  amount 
to  approximately  $624,000. 

It  would  be  out  of  the  question  to  attempt  the  zone  sys- 
tem with  Edmonton's  present  population,  as  we  would  have 
to  earn  $90,000  more  revenue  to  pay  the  additional  platform 
expenses . 

I  have  endeavored  to  demonstrate  why  the  zone  system 
should  be  adopted  in  large  cities  and  the  one-man  car  sys- 
tem in  small  cities.  Should  any  reader  desire  further  infor- 
mation with  regard  to  the  zone  system,  I  would  be  very 
glad  to  take  the  matter  up  with  him,  as  I  lielieve  this  sys- 
tem will  eventually  have  to  be  adopted. 


Toronto  Suburban  Now  Government  Owned 

The  Toronto  Suburban  Railway,  which  operates  10.26 
miles  of  lines  on  streets  and  highways  in  the  western  portion 
of  Toronto  and  in  the  town  of  Weston,  and  two  interurban 
lines  on  private  right  of  way,  one  from  Weston  to  Wood- 
bridge,  13  miles;  and  one  from  Lambton  to  Guelph,  40.,'! 
miles,  a  total  of  69.53  miles,  and  which  is  controlled  by  Sir 
Wm.  Mackenzie  and  associates,  is  being  acquired  by  the 
Canadian  Northern  Railway  and  will  be  operated  as  part  of 
the  Canadian  National  Railways.  The  Canadian  Northern  is 
also  acquiring  the  Toronto  Eastern  Railway  Company's  char- 
ter. This  line  is  projected  to  run  from  Toronto  to  Cobourg, 
Ont.  .\  contract  was  let  and  construction  started  in  1914, 
grading  being  done  from  Bowmanville  west  to  Pickering 
\'illage.  19.5  miles,  and  track  was  laid  and  ballasting  done 
from  Bowmanville  to  Whitljy,  14.5  miles.  No  overhead  or 
other  electrical  work  was  done,  and.  owing  to  the  war,  all 
construction  was  stopped. 


Moose  Jaw  Company  May  Sell  to  City 

The  Moose  Jaw  Electric  Railway  Company  have  just  pre- 
sented a  report  to  the  city  council  in  which  they  offer  to  sell 
out  to  the  city  and  stating  if  this  is  not  considered  it  will  be 
necessary  for  the  city  to  grant  them  certain  concessions  in 
order  that  an  adequate  service  may  be  maintained.  These 
concessions  include  the  cancellation  of  all  indebtedness  of 
the  company  to  the  city  for  materials  or  labor;  the  right  to 
increase  the  fare  to  seven  cents;  the  exemption  of  the  com- 
pany's property  from  taxes  and  mileage  rates  until  1930;  the 
right  to  operate  one-man  safety  cars  and  that  certain  bridge 
repairs  be  made  by  the  city.  The  report  further  states  that 
the  company  has  been  operating  for  several  years  during 
which  their  receipts  barely  covered  expenses  and  that  their 
present  financial  condition  makes  it  absolutely  necessary  to 
either  secure  assistance  or  abandon  the  enterprise. 


Mr.  Justice  Masten,  in  the  Supreme  Court,  Toronto,  has 
just  awarded  damages  amounting  to  $1,000  to  a  woman  who 
was  suing  the  Toronto  Street  Railway  Company  for  $4,000, 
as  the  result  of  injuries  sustained  when  the  street  car  in 
which  she  was  standing  came  to  a  sudden  stop  at  an  Inter- 
section. The  plaintiff,  who  is  66  years  old,  was  thrown  against 
a  seat  and  her  spine  injured.  She  also  claimed  that  passen- 
gers were  subjected  to  severe  jolting  on  account  of  a  de- 
fective roadbed.  The  jury  found  that  the  car  itself  was  de- 
fective in  the  knowledge  of  the  defendants  and  that  they 
were  guilty  of  negligence  in  allowing  it  to  be  operated. 
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The  Public  Does  Not  Care  Very  Much  What  An 
Appliance  Costs — The  Question  They  Ask 
Is— What  Will  It  Do? 

We  in  the  electrical  industry  are  creators;  we 
are  pioneers.   We  must  make  our  own  business. 
Whether  our  industry  is  one  of  a  gross  value  of 
$6,000,000,000    or    $7,000,000,000    per  annum,  or 
whether  it  is  one   of   $60,000,000,000  or  $70,000,- 
000,000  per  annum,  depends  upon  the  way  we 
apply  our  energies  and  abilities. 
That's  what  W.  L.  Goodwin  says  of  the  track-  in  the  Uiiil- 
cd  States  and  presumably  it's  not  different  in  Canada.  In 
other  words  tlie  business  is  there  if  we  will  just  reach  out  and 
take  it.    And,  truly,  it  often  happens  that  we  don't  have  lo 
stretch  our  arms  very  far  to  place  our  hands  right  on  some- 
thing- pretty  good  l^ut  Mr.  Goodwin  n5akes  a  strong  point 
when  he  says  we  are  pioneers.    Selling  electrical  appliances  is 
a  different  proposition   to  selling  shoes,  groceries,  hosiery 
and  what  not — items  the  public  have  been  buying  so  long 
they  have  forgotten  that  the  human  race  ever  did  without 
them.    Electrical  appliances,  on  the  other    hand,    have  not 
yet  become  a  part  of  the  human  being's  daily  life. 

The  successful  merchandising  of  electrical  goods  requires, 
therefore,  a  somewhat  more  scientific  method  of  approach 
tlian  does  the  retailing  of  ordinary  goods.  That  is,  there  is 
a  preliminary,  preparatory  operation  in  the  one  case  not 
required  in  the  other.  However,  once  this  primary  operation 
is  completed  there  seems  no  reason  why  the  recognized  up- 
to-date  methods  of  selling  used  by  successful  hardware,  shoe 
or  grocery  men,  should  not  be  equally  successful  in  the 
hands  of  the  electrical  dealer. 

And  this  one  primary  step,  as  mentioned  above,  is  neces- 
sitated by  the  fact  that  the  general  public  don't  yet  "de- 
mand" electrical  goods.  They  know  they  must  have  boots 
and  so  go  and  ask  for  them.  But  they  go  to  an  electrical 
store  with  their  minds  fully  made  up  that  such  things  are 
luxuries — at  least  so  far  as  they  are  concerned.  They  are 
curious  merely. 

It  follows  that  the  successful  contractor-dealer  must 
keep  this  fact  in  mind.  He  is,  in  the  vast  majority  of  cases, 
dealing  with  skeptics,  in  effect,  men  and  women  in  whom  the 
need  of  knowledge  of  electrical  conveniences  has  not  yet 
shown  signs  of  development.  It  is  not  enough  then  that  he 
explain  to  his  prospective  customer  that  such  and  such  will 
consume  so  much  current  or  cost  so  much  to  operate.  The 
essential  thing  in  the  customer's  mind  is — what  the  appara- 
tus will  do. 

Don't  let  us  make  the  mistake  of  thinking  that  "cost" 
— either  initial  cost  or  cost  of  pperation — is  the  determining 


Is  this  depositor  a  Contractor-Dealer? — We  hope  so 


factor  in  tlie  mind  of  the  customer.  When  he  is  satisfied  that 
an  article  will  add  to  his  own  comfort  or  that  of  his  family 
and  will  enable  him  and  them  to  get  a  little  more  into  every 
twenty-four  hours,  he  won't  ask  the  price.  Everybody  to-day 
is  looking  for  servants.  If  the  contractor-dealer  can  prove 
that  he  keeps  them  in  stock,  (and  he  can,  if  he  goes  to  it),  he 
will  find  ready  sale. 

So,  sell  your  customer  on  the  argument  of  what  your  ap- 
])liances  will  do — not  what  they  will  cost. 

What  Is  Wrong  With  Contractor  Dealers' 
Merchandising  Methods? 

During  Mr.  W.  L.  Goodwin's  visit  to  Toronto  to  attend 
the  convention  of  the  municipal  electrical  engineers,  on  Jan- 
uary 30-:il,  it  is  hoped  that  the  Contractors'  and  Dealers' As- 
sociation will  be  able  to  get  him  to  spare  them  an  evening. 
It  has  been  suggested  that  Mr.  Goodwin  visit  the  various 
places  of  business  of  the  contractor-dealers  in  Toronto,  or  as 
many  of  them  as  time, will  permit,  and  that  later  he  meet 
tiicm  at  one  of  their  association  meetings  and  tell  them  just 
what  he  thinks  is  wrong  with  the  business  in  Toronto  and 
where  it  can  be  improved. 

On  an  earlier  visit,  Mr.  Goodwin  expressed  himself  as  dis- 
appointed with  the  electrical  stores  of  this  city  and  we  have 
pointed  out  on  more  than  one  occasion  what  a  large  percent- 
age of  the  electrical  trade  is  being  handled  through  other 
mediums,  such  as  hardware  and  drug  stores.  We  do  not 
minimize  the  difficulty  in  the  way  of  changing  these  condi- 
tions, but  neither  do  we  believe  they  are  insurmountable.  If 
Mr.  Goodwin  can  spare  the  time  to  carry  out  such  a  pro- 
gramme as  that  outlined  it  will  be  of  the  very  greatest  ad- 
vantage to  the  electrical  dealers  of  Toronto  to  give  him  the 
right-of-way  into  the  very  heart  of  their  business  methods  and 
then  listen  patiently  to  what  he  has  to  say  in  the  way  of 
criticism  or  approval. 

Now  that  the  war  is  over  there  are  few  who  doubt  that 
the  merchandising  of  electrical  supplies  is  going  to  assume 
much  larger  proportions.  It  will  be  a  profitable  business  and 
the  question  for  the  contractor-dealer  to  decide  is — who  is 
going  to  do  this  business  and  who  is  going  to  get  this  profit? 


Information  for  Canadian  Exporters 

The  Canadian  Trade  Commissioner  in  London.  England, 
has  advised  that,  while  there  is  not  the  same  insistence  in 
England  on  the  rules  and  regulations  governing  electrical 
equipment  in  this  country,  there  are  nevertheless  certain  re- 
quirements to  be  noted.  These,  he  says,  are  set  forth  in 
several  publications:  Wiring  Rules,  published  by  the  Instit- 
tution  of  Electrical  Engineers,  1  Albermarle  Street,  W-1, 
price  one  shilling;  Memorandum  by  the  Inspector  of  Fac- 
tories on  Electricity  regulations;  Mining  Rules  and  Regula- 
tions, published  by  H.  M.  Stationery  Office,  price  4d.;  Stand- 
ardization Rules,  by  British  Engineering  Standards  Associa- 
tion, 38  Victoria  Street,  S.W.-l.  The  wiring  rules  of  the  In- 
stitution of  Electrical  Engineers  arc  adopted  by  practically  all 
tlic  insurance  companies  in  England.  The  factory  and  min- 
ing rules  are  administered  by  the  Home  Office  and  are  com- 
pulsory on  all  users. 
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Business  that  Awaits  the  Retailer 

  By  Samuel  Adams  Chase  *  

In  these  days  of  reconstruction,  it  is  not  strange  tli;it  a 
spirit  of  unrest  shall  have  found  an  entrance  to  the  field  oc- 
cupied by  the  jobber  and  contractor-dealer.  Lawyers  of  the 
highest  eminence  are  persuaded  that  both  the  practice  of  iaw 
as  well  as  the  law  itself  are  facing:  changes  of  a  radical  sort. 
A  diploma,  a  small  black  bag  and  a  sympathetic  bedside  man- 
ner no  longer  constitute  the  essentials  of  a  profitable  medical 
career. 

Change  is  the  fundamental  tact  of  economic  progress.  To 
recognize  and  accept  the  probability  of  a  change  is  one-half 
of  the  problem;  and  to  see  its  direction  accurately  provides 
the  ultimate  solution. 

The  inexperienced  manufacturer  of  electrical  appliances 
creates  a  sales  policy  of  selling  direct,  forgetting  the  jobber, 
and  contractor-dealer,  and  says  they  are  useless;  cut  them 
out;  they  are  carbuncles  on  the  commercial  body;  they  are 
parasites;  they  toil  not,  neither  do  they  spin.  Many  of  you 
have  heard  this  sort  of  statement. 

Nearly  every  commercial  line  has  been  attacked  by  this 
fever  with  the  usual  losses  to  the  manufacturer,  the  injury 
to  the  distributor  and  seldom  advantage  to  the  consumer. 

There  is  an  old  saying  that  "the  longest  way  'round  is  the 
shortest  way  home."  Experimental  short  cuts  often  are  cost- 
ly. A  multitude  of  greedy  manufacturers  have  tried  to  sell 
direct  at  the  jobber's  price;  a  myriad  of  grasping  retailers  have 
tried  to  buy  directly  from  the  manufacturer,  with  the  jobber's 
discount.  So  they  lock  horns  over  this  trifling  middle  per- 
centage and  upset  the  stability  of  trade  conditions  very  great- 
ly to  their  own  loss. 

I  ain  familiar  with  some  of  your  problems,  not  all,  not 
nearly  all.  But  I  know  the  confusion  caused  by  the  electric 
light  companies  when  they  sell  electrical  merchandising  ap- 
pliances at  cost  in  order  to  increase  the  consumption  of  cur- 
rent. I  know  about  the  pit  dug  by  the  local  contractor — into 
which  he  himself  falls  frequently.  But  although  I  know  some- 
thing of  your  "hard  trials  and  great  tribulation's."  I  know 
also  that  you  should  occupy  an  impregnable  stronghold. 

In  the  first  place  "  Possession  is  nine  points  of  the  law." 
You  may  say  confidently  with  Napoleon  "I  am  here.  I 
shall  stay."  Secondly,  "In  union  there  is  strength,"  and  you 
will  impress  others  through  consolidating  associations,  as  a 
united  body. 

Any  plan  of  reconstructing  the  method  of  selling  electri- 
cal merchandising  appliances,  through  the  co-operation  and 
close  alliance  between  the  manufacturer,  jobber,  central  sta- 
tion and  contractor-dealer,  distributing  through  the  natural 
and  legitimate  channels  will  place  the  electrical  industry  in 
a  better  relation  to  the  trade  than  ever,  before.  It  will  make 
close  friends  of  those  who  have  sometimes  been  active 
enemies. 

This  would  be  no  small  accomplishment  if  there  were  no- 
thing else;  but  it  is  only  the  first  of  a  long  list  of  benefits 
which  will  accrue — not  only  to  the  manufacturer  but  also  to 
everyone  interested  in  the  electrical  industry. 

Why?  Because  the  policy  will  give  balance  and  stability 
to  the  commercial  phasp  of  the  business.  It  will  establish 
a  relation  which  is  an  improvement  on  "live  and  let  live" 
since  it  is  based  on  the  idea  of  co-operation — "live  and  help 
live." 

For  several  years,  as  you  know,  the  condition  of  the  elec- 
trical trade  in  some  respects  has  been  going  from  bad  to 
worse.  Not  that  we,  as  manufacturers,  have  not  made  money, 
or  that  the  contractor-dealers  as  a  class  have  been  doing- 
business  at  a  loss.    But  any  business  which  proceeds  along 

•Special  Representative,  Westingliouse  Electric  &  Mfg.  Company. 


.•ilicr  than  sensible  roads  is  conducted  wrongly  in  that  par- 
ticular direction  in  which  it  diverges  from  the  path  of  effi- 
ciency. 

We  know  that  you  live  under  a  competition  so  severe 
that  only  the  most  robust  and  aggressive  contractor-dealer 
can  survive.  We  know  that  the  dealer  is  as  necessary  a  part 
of  the  electrical  .trade  as  the  manufacturer  or  the  jobber  in  the 
sale  of  electrical  merchandising  appliances.  And,  with  this  ' 
knowledge  set  clearly  before  us,  we  propose  to  do  our  utmost 
to  assist  toward  reconstructing  the  highway  of  business. 

Where  there  is  a  rut,  we'll  get  out  of  it;  where  there's  a 
steep  grade,  we'll  go  around  the  mountain;  where  there's  a 
chasm  we'll  bridge  it;  and  where  there's  a  long  detour,  we'll 
build  a  short  cut. 

Man  Gets  Business  Who  Goes  After  It. 

On  the  other  hand,  there  is  no  folly  greater  than  to  fool 
oneself;  and  it  is  folly  to  assume  that  the  distributer  has  a 
vested  right  to  afiy  business.  He  must  make  his  claim  good 
by  performances,  and  he  cannot  perform  successfully  without 
a  clear  knowledge  of  his  powers  and  limitations. 

The  manufacturers  and  jobbers  must  first  get  the  dealer's 
lively  sympathy  and  then  his  active  co-operation,  and  he  must 
assist  in  creating  a  demand  for"  electrical  marchandising  ap- 
pliances and  do  all  things  which  are  vital  and  necessary  to 
merit  the  business. 

One  of  the  principal  criticisms  of  the  manufacturer  in  the 
past  has  been  that  the  average  contractor-dealer  does  very 
little  to  create  a  demand  for  the  sale  of  household  and  other 
electrical  appliances  to  the  consumer.  In  other  words,  he  is 
not  a  merchant. 

If  the  contractor-dealer  will  become  a  real  merchant,  there 
is  no  department  of  selling  in  which  the  manufacturer  and 
jobber  shall  not  be  ready  and  anxious  to  help  him,  and  suit- 
able advertising  matter  will  be  furnished,  salesmen  instruct- 
ed and  attractive  window  displays  suggested  and  the  manu- 
facturer, jobber,  central  station  and  contractor  dealer  go 
hand  in  hand  down  the  road  of  business  prosperity. 

I  believe  it  pertinent  at  this  time  to  emphasize  that  the 
manufacturers  believe  that  the  electrical  dealers  have  not 
been  as  active  as  they  should  be  in  the  sale  of  motor-driven 
devices  and  there  is  a  great  possibility  in  this  field. 

Take,  for  instance,  six  of  the  commonest  electrically  oper- 
ated machines  used  in  the  home — the  washing  machine,  the 
sewing  machine,  the  ironer,  the  vacuum  cleaner,  the  fan 
motor  and  the  polishing  and  grinding  motor.  All  of  these 
classes  of  apparatus  have  been  developed  to  a  high  degree, 
are  manufactured  in  very  large  quantities  and  should  be  used 
wherever  electricity  is  available. 

Specialty  Agents  Show  Possibilities  of  These  Sales. 

The  fact  that  the  electrical  dealers  have  overlooked  this 
possibility  is  noticeable  since  a  number  of  new  concerns  have 
sprung  up  which  do  nothing  but  handle  devices  of  this  kind, 
adding  to  their  line  a  full  line  of  heating  apparatus.  Such 
dealers  can  now  be  found  doing  a  profitable  business.  Their 
stock  in  trade  consists  of  an  attractive  display  room  in  a  dis- 
trict frequented  by  women  on  their  shopping  tours.  These 
dealers  usually  do  some  advertising,  and  in  some  instances 
solicitation  through  the  residence  district. 

The  electric  contractor-dealer  has  been  slow  to  get  into 
this  particular  field,  and  I  believe  that  in  order  to  handle  de- 
vices of  this  kind  he  must  have  an  attractive  store,  he  must 
be  in  a  position  to  do  extensive  solicitation,  considerable 
newspaper  advertising  and  render  services  from  time  to  time 
in  connection  with  such  devices  as  he  has  sold. 

It  is  true  that  either  an  attractive  display  room  or  else  a 
system  of  house-to-house  canvass  and  furnishing  samples 
free  of  charge  are  necessary.  Newspaper  advertising  has  also 
been,  effective,  if  the  advertisements  are  properly  timed  and 
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carefully  prepared.  The  question  of  service  is  furtlierinore 
necessary,  but  the  successful  electrical  dealers  make  their 
service  feature  one  for  building  up  additional  l)usiness.  In 
other  words,  their  service  men  who  go  out  to  repair  or  ad- 
just any  device  sold,  open  up  sales  for  other  classes  of  ap-. 
paratus.  They  distribute  literature  and  report  prospects  to 
the  office,  which  are  followed  up  systematically  and  energet- 
ically. 

A  good  illustration  of  this  service  feature  is  that  pursued 
by  a  concern  out  West  which  has  recently  put  on  the  market 
a  farm-lighting  outfit.  The  sales  organization  of  this  com- 
parvy  considers  that  it  is  just  starting  when  it  sells  the  farm- 
lighting  outfit.  It  follows  up  the  prospect  with  all  sorts  of 
electrical  devices,  such  as  fans,  house  pumps,  washing  ma- 
chines, ironers,  sewing  machine  motors  and  small  motors 
for  general  power  purposes.  The  prospect  becomes  a  regular 
customer  of  lamps.  He,  undoubtedly  will  make  extensions 
in  time  in  his  wiring  and  will  require  supplies.  Thus,  the 
organization  becomes  the  sole  supplier  of  the  farmer's  needs 
along  electrical  lines.  If  more  of  the  electrical  dealers  would 
pursue  such  a  policy  as  this  they  would,  undoubtedly,  build 
this  business  up  enormously. 

It  would  pay  the  electrical  dealers  to  get  in  touch  with  the 
manufacturers  of  small  motors  and  electrically  operated  de- 
vices used  in  the  home.  On  the  most  expensive  of  these, 
extension  time-payment  plans  are  now  worked  out  which  en- 
able the  householder  to  finance  purchases  which  he  could  not 
think  of  financing  if  it  were  necessary  to  "raise  the  necessary 
cash. 

The  electrical  dealer  has  not  been  alive  to  this  situaticjn  in 
many  localities.  Manufacturers  have  had  to  establish  their 
own  branches  for  retailing  these  electrically  driven  devices, 
and  as  pointed  out,  a  special  class  of  dealer  has  sprung  up 
simply  because  the  electrical  dealer  has  not  realized  the  op- 
portunity and  modified  his  business  methods  to  meet  this 
new  condition  and  established  attractive  retail  stores. 


Jobbers  Planning  Publicity  Campaign 


The  Electrical  Supply  Jobbers  Association  of  the  Un- 
ited States  is  planning  a  national  publicity  campaign  to  urge 
upon  the  manufacturer  and  the  contractor-dealer  the  im- 
portance of  the  intermediate  position  the  jobber  holds  be- 
tween these  two  extremes.  There  is  still  a  marked  inclina- 
tion on  the  part  of  manufacturers  to  deal  directly  with  the 
contractor-dealer  and  also  a  similar  tendency  on  the  part  of 
the  latter  class  to  ignore  the  jobber,  and  the  campaign  now 
being  arranged  is  calculated  to  convince  both  the  manufac- 
turer and  the  retailer  that  it  would  be  to  the  benefit  of  each 
of  them  and  in  the  interests  of  the  electrical  trade  in  every 
way  if  the  jobber  were  to  become  formally  recognized  as  a 
necessary  "link"  in  the  chain  of  distribution  of  electrical 
goods. 

A  report  was  presented  at  the  recent  Cleveland  con- 
vention urging  that  such  a  publicity  campaign  l)e  arranged 
for  at  once  and  pointing  out  the  following  advantages  which 
should  accrue  as  a  result: 

(1) — The  removal  from  the  minds  of  trade  buyers,  par- 
ticularly those  in  the  electrical  trade,  of  the  erroneous  im- 
pression that  the  association  does  anything  in  the  way  of 
fixing  resale  prices. 

(3) — Educating  buyers  of  electrical  merchandise  to  pur- 
chase of  electrical  jobbers  rather  than  of  hardware  jobbers, 
drug  houses  or  other  concerns  not  strictly  engaged  in  the 
electrical  business. 

(3) — Attracting  the  attention  of  manufacturers,  especial- 
ly new  ones,  to  the  service  tliat  nKnil)crs  of  the  association 


^may  render  them  as  medjums  of  distriluition  and  marketing 
.of  their  products. 

(4)  — Impressing  upon  manufacturers  the  advantage  to 
them  of  giving  due  consideration  to  the  electrical  jobbers 
regardless  of  what  their  sales  policy  may  be. 

(5)  — Educating  the  buyer,  especially  those  directly  in 
the  electrical  business,  to  buy  from  the  jobber  rather  than 
direct  from  the  manufacturer  and  giving  arguments  in  sup- 
port of  this. 

(<)) — Calling  the  attention  of  the  buyer  to  the  stocks 
carried  by  the  jobbers  and  the  geographical  distribution  of 
them,  and  consequent  better  service  that  may  be  given  by 
a  jobber  than  by  a  manufacturer,  even  on  that  manufactur- 
er's own  line. 

(7)  — Educating  the  l)uyer  to  the  wide  diversity  of  articles 
and  lines  carried  in  jobber's  stocks. 

(8)  — Directing  ihe  attention  of  all  readers  of  trade  jour- 
nals to  the  fact  that  everything  that  may  be  advertised  in 
the  particular  issue  he  is  reading  can  be  purchased  by  him 
from  a  jobber. 

(9)  — Directing  the  attention  of  all  readers  of  trade  jour- 
nals to  the  fact  that  the  membership  of  the  association  un- 
doul)tedly  includes  one  or  more  jobbers  in  his  "immediate 
localitj'  who  are  prepared  to  render  him  a  distinct  service  in 
furnishing  goods  advertised. 

(10)  — Directing  the  attention  of  manufacturers  to  the 
Electrical  Supply  Jobbers'  Association  as  including  the  best 
jobbers  in  the  country,  and  thereby  quite  likely  influencing 
the  manufacturers  to  refer  to  the  fact  in  their  own  advertise- 
ments that  their  products  may  be  secured  from  members 
of  the  Electrical  Supply  Jobbers'  Association. 

(11)  — Making  the  buyer  familiar  with  the  enormous  ag- 
gregate of  dollars  and  cents  value  of  the  stocks  carried  as  a 
whole  by  the  Electrical  Supply  Jobbers'  Association  mem- 
bers as  a  demonstration  of  the  service  they  can  render. 

(12)  — Directing    the  .  attention    of    electrical  jobbers 
throughout  the  country,  both  members  and  non-members,  to 
the  real  objects  of  the  association  and  to  the  educational 
work  it  is  carrying  on  for  the  benefit  of  the  trade. 

(13)  — Counteracting  by  dignified  and  businesslike  argu- 
ments any  tendency  on  the  part  of  the  government,  the 
manufacturer,  the  contractor  or  any  other  interest  to  fail  to 
accord  to  the  jobber  his  rightful  place  in  the  industry. 

(14)  — Directing  the  attention  of  the  manufacturer  to  the 
^enormous  purchasing  power  of  the  jobber. 

(15)  — Directing  the  attention  of  the  manufacturer  to  the 
thoroughness  with  which  the  United  States  is  covered  by  the 
activities  of  the  jobber. 

(16)  — Proving  to  the  manufacturer  that  the  jobber  actu- 
ally creates  business  in  addition  to  acting  as  an  economic 
distributor  of  the  material  involved. 

(17)  — Proving  to  the  manufacturer  that  the  jobber  can 
perform  the  functions  of  warehousing  and  distributing  more 
efficiently  and  economically  than  the  manufacturer  can  him- 
self. 

(18)  — Directing  the  buyer's  attention,  particularly  dur- 
ing war  times,  to  the  fact  that  to  take  advantage  of  jobber's 
stocks  is  one  way  of  co-operating  with  the  government,  in 
that  manufacturers  are  not  loaded  up  with  orders  for  ma- 
terial already  in  the  jobber's  warehouse. 

(19)  — Directing  the  attention  of  the  buyer  to  the  service 
rendered  by  the  jobber's  salesmen,  a  small  part  of  which 
nowadeys  is  the  actual  soliciting  and  taking  of  orders. 

(20)  — Directing  the  attention  of  the  manufacturer  to  the 
economy  of  marketing  his  product  through  the  jobber  from 
the  standpoint  of  accounting  as  well  as  from  the  standpoint 
of  warehousing  and  distributing. 

CJl) — Creating  in  the  minds  of  readers,  especially  those 
in  llic  l)usiness,  a  proper  realization  of  the  jobbing  business 
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as  occupying  its  own  essential  and  peculiar  position  in  the 
industry,  and  thereby  counteracting  the  belief  on  the  part 
of  many  central  stations,  and  practically  all  contractors, 
lhat  all  they  have  to  do  to  become  jobiiers  is  to  announce 
the  fact,  rather  than  have  them  realize  that  it  is  a  held  re- 
quiring peculiar  fitness  from  every  standpoint. 

(23) — The  building  up  of  a  spirit  of  good  will  on  the 
part  of  buyers  toward  the  jobber,  a  ready  and  prompt  recog- 
nition of  the  service  he  is  prepared  to  render,  and  a  natural 
inclination  to  make  use  of  that  service. 

A  movement  not  unlike  this  is  under  way  kmong  Can- 
adian jobbers  of  electrical  goods.  If  the  jobber  can  demon- 
strate to  the  manufacturer  and  the  retailer  that  he  is  a 
necessary  part  of  the  machinery  of  distribution  (and  we  be- 
lieve he  can),  the  present  moment  is  opportune  for  such 
action.  Whether  or  not  more  electrical  goods  are  sold  in 
1919  than  ever  before  depends  upon  our  selling  organiza- 
tions. 


Mapping  Out  the  Appliance  Market* 


Three  obstacles  deter  the  average  electrical  merchant 
from  making  a  useful  census  of  his  local  electrical  l)uyers. 
Let  me  list  these  in  order: 

1.  Failure  to  study  out  logically  the  facts  which  it  is 
desirable  to  know.  Through  fear  of  involving  himself  in  too 
much  system,  the  dealer  is  inclined  to  adopt  a  form  of  re- 
cord which,  when  complete,  amounts  to  little  more  than  a 
list  of  names  and  addresses;  or,  if  he  has  not  a  proper  fear 
of  red  tape,  he  incorporates  in  his  forms  spaces  for  an  ar- 
ray of  facts  either  impossible  to  obtain  or  not  essential  to 
merchandising  success.  • 

2.  Discouragement  due  to  the  size  of  the  task.  The 
dealer  forgets  that  he  presumably  is  established  permanently 
and  that  a  census  of  prospective  customers — like  the  good- 
will of  his  business — must  be  a  matter  of  growth  and  not  a 
thing  which  can  be  created  overnight. 

3.  Failure  to  provide  for  keeping  the  census  "alive." 
.\ny  prospect  list,  even  the  simplest,  is  a  never-ending  job 
like — let  us  say — window  cleaning. 

The  second  and  third  obstacles  can  he  overcome  only 
by  the  grit  and  character  of  the  individual.  If  a  man  is  dis- 
couraged at  the  size  of  a  job.  no  amount  of  coaxing  is  go- 
ing to  make  him  tackle  it  successfully.  He  is  convinced  in 
advance  that  it  can't  be  done,  which  is  the  same  thing  as 
admitting  himself  beaten  before  he  starts.  And  by  the  same 
token,  if  a  man  hasn't  the  innate  stick-to-itiveness  to  main- 
tain his  census  lists  after  they  are  once  in  working  order, 
he  hasn't  the  bulldog  quaJity  necessary  to  present-day  busi- 
ness success.  So  we  w-ill  dismiss  these  two  obstacles  and 
get  down  to  the  practical  details  of  how  to  organize  a  use- 
ful sales  prospect  census. 

What  are  the  facts  which  it  is  desirable  to  know  about 
a  prospect  ? 

The  first  thing,  obviously,  is  the  name,  address  and 
phone  number. 

Next  we  w'ant  to  know  something  about  his  home. 
(The  writer  is  speaking  now  specifically  of  residential  pros- 
pects; industrial  and  commercial  prospect  lists  can  be  built 
up  upon  similar  groundwork,  though  the  details,  of  course, 
will  differ.) 

In  regard  to  the  prospect's  home,  we  wish  to  know, 
first,  whether  or  not  it  is  wired.  Then,  what  class  of  home 
is  it? — a  cottage,  a  mansion,  or  a  palace?  How  many  rooms? 
Is  it  owned  by  the  occupant  or  rented  ?  How  old  is  it;  that 
is  to  say,  does  it  seem  probable  that  the  owner  will  spend 
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money  for  improvements  ?  What  sort  of  neighborhood — one 
that  is  rising,  in  value  or  one  that  is  "going  to  seed"?  Is 
there  a  barn  or  garage  attached? 

In  regard  to  the  prospect  himself,  we  wish  to  know, 
first,  to  what  station  or  class  docs  he  belong — workingman. 
office  man,  owner  of  a  business,  professional  man  (and  what 
profession)  or  plutocrat  ?  Size  of  family  ?  What,  approxi- 
mately, is  his  net  income  ?  (Note  the  word  net:  a  man  who 
may  be  making  .'S.5.000  and  has  to  support  six  children  and  a 
platoon  of  his  wife's  relatives  is  not  so  good  a  prospect 
as  a  man  whose  family  consists  of  a  wife  and  a  Pekinese 
canine.)  Is  the  prospect  a  free  spender,  a  careful  man  or  a 
"tightwad"?  Is  he  progressive  or  not?  Does  he  drive  a  car 
— and  how  big  ?  App  roximately  what  are  the  ages  of  the 
children,  if  any  ? 

After  the  prospect  has  become  a  customer,  the  informa- 
tion outlined  does  not  by  any  means  lose  its  value;  on  the 
contrary,  it  is  necessary  to  know  even  more  about  a  customer 
than  about  a  mere  prospect.  This  additional  information 
includes:  How  does  he  pay — cash,  prompt,  dilatory  or  "dead 
beat"  ?  Is  he  difficult  or  easy  to  sell  ?  Is  he  easily  satisfied, 
exacting  or  unreasonable  ?  What  electrical  equipment  has 
he  already  bought  ? 

These  are  some  of  the  facts  that  it  may  be  desirab'e  to 
have  covering  the  electrical  appliance  purchasers  of  the 
dealer's  territory.  It  rests  with  the  individual  dealer's  judg- 
ment which  of  these  facts  are  pertinent  in  his  case  and  which 
are  superflous.  He  may  have  such  familiarity  with  his  town 
that  he  can  visualize  practically  every  building  and  know 
ofT-hand  every  necessary  fact  regarding  each.  Another  deal- 
er may  have  the  sort  of  memory  which  enables  him  to  keep 
the  facts  about  his  customers  at  his  finger  tips  so  that  a 
card  record  of  such  information  is  mere  time-wasting.  This 
sort  of  memory  is  rare,  however.  Another  may  have  an 
office  assistant  who  is  a  veritable  local  "Who's  Who"  with 
all  the  gossip  of  the  town  on  her  tongue. 

It  rests,  we  repeat,  with  the  individual  dealer's  judgment 
whether  he  will  keep  an  exact,  co^^^plete  and  painstaking 
census  or  a  brief,  concise  mailing  list.  Mr.  Doherty  says, 
"The  average  man  has  no  idea  of  analyzing  his  local  selling 
prospects.  He  has  no  idea  that  he  can  make  a  census  of  the 
electrical  buyers  of  his  community."  What  he  meant  to  say, 
the  writer  believes,  is  that  the  average  man  is  too  prone  to 
take  the  easiest  way.  Because  a  job  looks  hard  he  either 
discreetly  turns  his  back  upon  it  or  flim-flams  himself  into 
believing  that  an  easy,  inadequate  solution  of  the  problem 
"will  do."  So  while  we  assert — because  it  is  true — that  the 
individual  must  decide  for  himself  what  scope  his  own  cen- 
sus should  cover,  let  us  urge  that  no  half-measures  be  adopt- 
ed— that  the  proposition  be  faced  honestly  and  fearlessly 
and  solved  according  to  cold  fact,  no  matter  how  unpleasant 
and  laborious  the  job  may  be. 

Our  own  conception  of  a  census  card  is  one  that  visual- 
izes the  customer  fully.  When  we  pick  up  the  record  of 
John  Smith.  18  Villa  Road,  we  want  to  be  able  to  see  in  our 
mind's  eye  a  man  who  lives  in  a  decent,  ten-room  house 
in  a  prosperous  neighborhood,  who  drives  a  good  car.  who 
has  three  children  from  five  to  eleven  years  old.  who  is  a 
careful  spender  but  not  an  unreasonable  customer,  and 
whose  electrical  equipment  consists  of  a  flatiron,  a  sweeper, 
several  good  portables  and  a  toaster.  All  this  information 
can  be  contained  on  a  small  card;  it  can  be  collected  and 
kept  up  to  date  with  very  little  efifort  or  expense,  and  it  can 
be  turned  into  cash  sales.  That,  after  all,  is  the  thing  we 
are  after.   If  a  census  will  help,  start  one. 


The  town  of  Ridgeville,  Man.,  is  negotiating  with  Mr.  W. 
Post  for  a  supply  of  electric  light  from  a  small  isolated  plant 
installed  in  his  warehouse. 
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How  I  Increased  My  Sales  100  Per  Cent. 


[The  one  need  of  tlic  electrical  business  to-day 
is  the  man  who  can  "sell  more  ffoods."  There  is  no 
longer  any  question  of  the  quality  of  electrical  ap- 
pliances, no  doubt  that  they  are  splendid  value  for 
money  received  or  that  the  story  of  their  useful- 
ness and  convenience  has  never  half  been  told,  no 
fear  but  that  the  public  will  buy  when  they  under- 
stand the  situation.  All  that  is  needed  is  more  sales. 
The  manufacturer,  in  the  rfiain,  is  doing  all  he  can, 
and  is  more  or  less  helpless — so  is  the  jobber.  It's 
up  to  the  man  who  retails. 

Of  course  there  are  many  wide-awake  contract- 
or dealers  who  are  increasing  their  business  by  rapid 
strides.  There  are  others  who  are  not.  For  this 
reason  we  have  arranged  to  print  a  series  of  short 
snappy  articles  outlining  a  number  of  "stunts"  that 
have  been  successfully  used  in  business-getting. 
These  articles  will  be  entitled  "How  I  Increased 
my  Sales  100  Per  Cent."  They  will  be  written  by 
salesmen  of  undoubted  ability  and  wide  experience. 
Below  is  the  first  one.  You  will  like  it — and  the  next 
one  will  be  better. — Editor.] 

How  I  Increased  my  Sales  100  Per  Cent. 

How  could  I  increase  my  volume  of  business  ?  That 
was  the  question  that  had  been  forcing  itself  on  my  atten- 
tion for  months  past.    It  wasn't  that  I  was  losing  money 


Discussed  the  new  iron  over  the  back  yard  fence 


on  the  game  or  indeed  that  there  wasn't  a  nice  little  profit 
coming  in,  but  it  was  always  plain  to  me  that  the  field 
hadn't  been  well  worked  up.  We  just  about  took  care  of  the 
business  that  came  to  us,  and  because  we  gave  pretty  fair 
service  and  tried  to  please  and  -satisfy  our  customers  our 
trade  was  getting  bigger  all  the  time.  Still  I  felt  that  we 
weren't  quite  doing  our  duty  to  the  public,  to  say  nothing  of 
the  manufacturer.  If  No.  36  Southam  Street  bought  an  iron 
or  a  percolator  or  a  toaster,  then  I  said  to  myself,  the  same 
appliance  is  good  for  No.  34  and  38,  No.  32,  and  No.  40  and 
so  on. 

^riiis  gave  me  an  idea  lliat  has  been  I  he  means  of  bring- 


ing me  in  a  good  many  sales  and  it  worked  very  smoothly, 
as  follows:  Whenever  we  sold  an  appliance  to  Mrs.  Jones, 
2.5  Smith  Street,  we  immediately  consulted  the  directory  and 
wrote  a  short  letter  to  her  neighbors  living  at  No.  23  and 
No.  27.  The  letter  ran  something  like  this: 
Dear  Mrs.   

You  will  be  interested  in  knowing  that  we  are  selling 

quite  a  number  of  our    irons  on  your  street.  Yesterday 

Mrs.  Jones,  your  next  door  neighbor,  bought  one  from  us. 
There  is  no  single  item  in  the  home  that  we  know  of  that 
gives  so  much  satisfaction  and  saves  labor  to  such  an  ex- 
tent as  an  electric  iron.  We  shall  be  glad  to  have  you  drop 
in  and  see  this  iron  demonstrated  or,  perhaps  you'll  have  a 
chance  to  ask  Mrs.  Jones  what  she  thinks  of  hers.  If  you'd 
like  it  we'll  send  you  one  on  trial. 

Yours  faithfully, 

J —  W —  &  Company. 

Well,  it  was  surprising  how  many  sales  this  scheme 
brought  us  in.  Some  women  who  were  friendly  with  their 
neighbors  would  ask  their  opinions  and  buy  accordingly. 
Others  who  were  not  on  speaking  terms  would  buy  because 
they  would  not  have  their  neighbors  outdo  them.  On  more 
than  one  occasion  ladies  have  told  me  it  was  the  means  of 
getting  much  better  acquainted  with  their  neighbors,  at 
which  they  were  mutually  pleased.  No  one  resented  the  in- 
formation being  given  out.  What  woman  is  not  proud  to 
have  her  neighbors  know  she  has  bought  something  ? 

This  "stunt"  worked  better  in  some  sections  than  oth- 
ers. It  is  not  much  use  in  the  very  wealthy  districts,  but 
rather  among  the  medium-priced  homes.  On  some  streets 
it  was  the  means  of  more  than  doubling  my  business  last 
year.  Next  issue  I'll  tell  you  about  another  little  scheme 
that  worked  wonders,  too. 


Who  Said  Service? 

Two  words  in  the  English  language  that  show  unmis- 
takable evidence  of  being  worked  to  death  are  "co-opera- 
tion" and  "service."  Yet  one  sees  all  too  little  evidence  of  the 
concrete  things  for  which  these  words  are  the  names.  We 
deplore  every  day  the  lack  of  co-operation,  and  as  for  service. 
It  is  so  rare  that  the  few  isolated  examples  of  it  are  made 
the  texts  of  long  sermons.  Service  in  fact  is  probably  ap- 
preciated by  all,  attempted  by  a  few  and  systematically  prac- 
ticed by — none.  Here  is  an  example  in  point,  which  by  the 
way  not  only  shows  its  importance,  but  that  its  omission, 
even  in  isolated  cases,  is  apt  to  be  a  species  of  commercial 
suicide : 

.\n  electrical  contractor-dealer  was  agent  for  a  window 
light  time  clock  and  succeeded  in  placing  one  with  a  large 
firm  in  his  district.  A  little  later  the  key  to  wind  the  clock 
was  lost  and  the  customer  applied  to  the  dealer  for  a  new  one. 
The  dealer  said  he  would  write  to  his  principals  at  once.  The 
customer  inquired  again  in  a  few  days  and  the  dealer  said  he 
would  write  again.  Finally,  after  several  weeks  delay,  the 
customer  wrote  direct  to  the  manufacturer  and  received  his 
key  in  three  days.  The  unfortunate  sequel,  although  the 
natural  one,  is  that  the  customer  in  acknowledging  the  prompt 
receipt  of  his  key,  suggested  to  the  manufacturer  that  if  he 
had  a  more  reliable  representative  in  this  djstrict  he  might  do 
more  business. 

Now  where  the  fault  lay  we  do  not,  of  course,  know,  but 
tile  customer  is  firmly  of  the  opinion  that  the  dealer  was 
careless  and  indifferent.    On  the  other  hand  this  conclusion 
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may  be  wrong  and  the  dealer  may  be  able  to  explain  the  whole 
matter.  It  shows,  however,  the  value  of  prompt  service  and 
the  troubles  constantly  lurking  around  the  corner  for  the  man 
who  even  once  fails  to  make  good. 

Cosy-Glow  Radiators 

The  Westinghouse  Company  have  added  the  "Cosy-glow"' 
radiator,  illustrated  herewith,  to  their  electrical  appliance  list. 
It  is  a  substantially  built  appliance,  mounted  in  searchlight 


fashion  so  that  it  will  throw  heat  in  any  direction.  Tiie  heat- 
ing unit,  easily  removable,  is  wound  on  a  porcelain  cylinder 
and  is  protected  by  a  stout  copper  wire  guard,  which  can 
be  removed,  when  cleaning  the  reflector.  The  reflector, 
which  aids  in  the  proper  spread  of  the  heat  rays,  is  l)uilt  of 
l)i)lished  copper,  neatly  finished. 


Kingston's  Electrical  Men  Public  Spirited 

Mr.  H.  W.  Newman,  recently  elected  mayor  for  Kingston, 
Ont.,  has  been  in  the  electrical  business  in  that  city  for  eleven 
years.  He  is  a  native  of  Kingston  and  has  lived  there  all  his 
life.    He  employs  a  staff  of  twenty  men  and  during  tlie  war 


Mr.  W.  H.  Newman,  Mayor  of  Kingston 


did  a  great  deal  of  work  fitting  out  military  barracks  in  the 
Third  Military  District.  Mr.  Newman  has  also  carried  out 
many  other  important  government  contracts,  including  the 
lighting  of  the  Causeway  between  Kingston  and  Barriefield, 
and  the  lighting  of  several  military  hospitals.    He  has  been  a 


member  of  the  Kingston  city  council  for  five  years,  serving 
on  all  important  committees.  During  the  year  1918  he  was 
chairman  of  the  Health  Committee  and  is  regarded  by  many 
as  the  "father  of  daylight  saving,"  having  brought  the  matter 
before  the  Ontario  Associated  Boards  of  Trade  and  worked 
unceasingly  to  have  the  measure  put  through.  He  brought 
the  matter  before  the  local  council  and  was  successful  in 
having  a  resolution  passed  in  favor  of  it.  In  addition  to  be- 
ing a  successful  administrator  of  civic  affairs,  Mr.  Newman 
is  also  a  thorough  business  man,  always  on  the  lookout  for 
new  ideas  and  possessed  of  the  "pep"  that  makes  the  wheels 
go  round.  The  city  of  Kingston  is  surely  in  very  capable 
hands  for  the  coming  year. 

Mr.  James  Halliday,  who  has  just  been  elected  by  ac- 
clamation reeve  of  Portsmouth  for  a  sixth  term,  and  whose 
place  of  business  is  at  the  corner  of  King  and  Princess  Streets, 


Mr.  James  Halliday,  Reeve  of  Portsmouth 


Kingston,  Ont.,  has  been  in  the  electrical  business  for  twenty- 
five  years.  He  made  his  start  in  the  electric  light  plant  at 
Gananoque,  Ont.,  owned  by  Mr.  J.  M.  Campbell,  of  Kingston. 
After  serving  there  for  some  time  he  went  to  Kingston,  tak- 
ing a  position  with  the  Kingston  Light,  Heat  and  Power 
Company.  Later  on  he  became  connected  with  the  Kingston 
Street  Railway  Company  and  served  this  company  for  six 
and  a  half  years  as  electrical  superintendent.  He  left  the 
railway  company  to  go  into  business  for  himself  and  in  the 
quarter  of  a  century  he  has  been  thus  engaged  has  made  a 
splendid  success  of  his  business.  He  is  wide-awake  and  up- 
to-date  and  his  record  is  one  that  any  man  might  well  be 
proud  of.  He  has  taken  a  very  keen  interest  in  the  village 
of  Portsmouth,  in  which  he  resides,  as  can  readily  be  seen  by 
the  results  of  the  recent  elections.  He  is  also  a  member  of 
the  Frontenac  County  Council  and  in  the  year  1916  had  the 
honor  of  being  elected  Warden. 


On  January  1st,  the  Canadian  SKF  Co.,  of  Toronto, 
opened  a  sales  office  at  412  St.  James  Street  W.,  Montreal, 
Que.,  under  the  direction  of  Mr.  Geo.  Sheppard,  where  they 
will  carry  a  large  stock  of  double  row  self-aligning  ball  bear- 
ings, single  row  ball  bearings,  automatic  drill  chucks,  ball 
bearing  hangers  and  pillow  blocks  and  "Quality"  steel  balls. 
It  is  intended  to  give  to  Eastern  users  the  best  service  pos- 
sible in  the  matter  of  shipment  and  also  to  extend  the  SKF 
Engineering  Service  for  ball  bearing  designs  and  applications. 
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Current  News  and  Notes 


Gravelbourg,  Sask. 

Mr.  Samuel  Chevrier,  of  Gravelbourg,  Sask.,  is  forming 
a  company  for  the  purpose  of  installing  an  electric  light  plant, 
with  necessary  digtributing  equipment,  in  that  town. 

Halifax,  N.  S. 

A  contract  has  been  let  for  the  construction  of  a  new 
power  house  for  the  Halifax  Shipyards,  Limited,  to  cost  about 
.$60,000. 

Hawarden,  Sask. 

The  town  council  of  Harwarden,  Sask.,  is  negotiating  with 
the  Torgenson  Garage  Company  with  a  view  to  granting  this 
company  a  franchise  to  install  and  operate  an  electric  lighting 
system. 
London,  Ont 

The  Canadian  Electric  &  Manufacturing  Company.  Lon- 
don, Ont.,  has  sold  out  to  the  Western  Ontario  Electric 
Company. 

The  question  of  a  municipal  telephone  system  is  receiving 
considerable  discussion  in  London,  Ont.  Mayor  C.  R.  Som- 
erville  inclines  to  the  belief  that  government  control  of  the 
Bell  Telephone  Company's  rates  would  be  more  preferable 
although  Mr.  E.  V.  Buchanan,  manager  of  the  public  utilities 
commission  is  quoted  as  saying  that  the  matter  of  municipal 
telephones  for  the  whole  province,  as  well  as  London,  is  well 
worth  a  thorough  investigation. 

A  report  is  current  that  the  London  &  Lake  Erie  Railway 
may  be  taken  over  and  operated  by  a  new  company.  It  is 
further  stated  that  necessary  improvements  will  be  made  to 
put  the  line  on  a  parallel  with  other  up-to-date  electric  rail- 
ways and  also  that  the  tracks  will  be  re-routed  through  St. 
Thomas  so  as  not  to  run  over  the  St.  Thomas  city  lines  as 
formerly. 
Ottawa,  Ont. 

The  ratepayers  of  Ottawa,  Ont.,  voted  on  January  1,  in 
favor  of  taking  over  the  Ottawa  Electric  Railway  in  1923. 
when  the  franchise  expires,  and  operating  it  as  a  municipal 
enterprise. 

Portage  la  Prairie,  Man. 

The  question  is  again  being  raised  of  a  transmission  line 
from  Winnipeg  to  Portage  la  Prairie,  the  estimated  cost  being 
in  the  neighborhood  of  .$.37.5,000.    The  matter  will  come  before 
the  local  legislature  at  the  next  session. 
St.  Boniface,  Man. 

The  ljuilding  of  a  new  telephone  exchange  building  for  the 
Government  telephones  at  St.  Boniface,  Man.,  is  likely  to-be 
proceeded  with  in  the  spring.  This  project  was  held  up  by 
the  war. 

Toronto,  Ont. 

Wage  increases  ranging  from  eight  and  a-half  per  cent, 
to  eleven  and  a-half  per  cent,  have  been  granted  to  electricians 
and  linemen  of  the  Electrical  Worker.s'  Union,  employed  on 
the  Toronto  Hydro-electric  System. 

Passengers  carried  by  the  Toronto  Street  Railway  in 
1918  numbered  166,000,000.  The  gross  income  was  $6,018,000 
and  the  city's  share  amounted  to  $1,300,000.  The  increase  in 
I)assengers  carried,  over  1017,  amounts  to  8,000,000. 

Toronto's  street  lighting  will,  it  is  said,  be  on  a  "peace 
basis"  by  March  1.  There  are  some  1. '5,000  lamjjs  to  be  re- 
lighted. 

Tlic  revenue  of  the  Toronto  civic  car  lines  during  1918 


amounted  to  $331,890,  as  compared  with  $278,147  in  1917.  The 
estimated  cost  of  operation  was  $325,879;  debt  charges  amount 
to  $171,064,  which,  after  allowing  $1,500  revenue  from  adver- 
tising privileges,  leaves  a  deficit  of  $103,547. 
Trenton,  Ont. 

A  44,000  volt  transmission  line  is  being  erected  from 
'JVenton  to  Picton,  Ont.,  by  the  Hydro-electric  Power  Com- 
mission. It  is  expected  this  line  will  be  completed  by  the 
end  of  January.  An  out-door  type  sub-station  is  being  erect- 
ed at  Picton  and  power  will  be  turned  on  some  time  in  p-eb- 
ruary. 

Wellington,  Ont. 

The  municipality  of  Wellington,  Ont.,  has  purchased  the 
local  distribution  system  of  the  Nyles  Seed  Company  and 
will  secure  a  supply  of  power  from  the  Hydro-electric  Power 
Commission.  An  out-door  type  sub-station  is  being  erected 
at  this  place  which  will  also  supply  the  town  of  Bloomfield. 
Winnipeg,  Man. 

The  Canadian  Pacific  Railway  telegraph  office,  Winni- 
peg, is  being  moved  from  the  present  location  at  the  corner 
of  Portage  Avenue  and  Main  Street  to  a  building  a  few  doors 
north.  It  is  estimated  the  work  will  cost  in  the  neighbor- 
hood of  $50,000. 


Personals 

Mr.  Kenneth  J.  Dunstan,  division  manager  Bell  Telephone 
Company,  has  been  elected  president  of  the  Toronto  Board  of 
Trade.  Mr.  Dunstan  is  one  of  the  best  known  electrical  men 
and  one  of  the  most  active,  both  in  his  own  sphere  and  out- 
side it,  in  the  province,  and  his  election  to  this  office,  which 
was  unanimous,  shows  that  all  Toronto  business  men  alike 
hold  him  in  the  highest  esteem. 

Mr.  E.  F.  Seixas,  who  for  the  past  nineteen  years  has  been 
general  manager  of  the  Niagara,  St.  Catharines  &  Toronto 
Railway,  has  been  appointed  general  manager  of  the  Monterey 
Railway,  Light,  Heat  &  Power  Co.,  at  Monterey,  Mexico. 

Mr.  Edward  McGivern,  master  mechanic  on  the  Chippewa 
development  of  the  Ontario  Hydro,  has  resigned  to  accept 
a  position  as  superintendent  of  works  on  section  two,  Welland 
Ship  Canal. 

Mr.  H.  H.  Couzens,  general  manager  Toronto  Hydro- 
electric System,  has  been  elected  a  Board  of  Trade  represent- 
ative on  the  Canadian  National  Exhibition  Board. 

Mr.  Geo.  H.  Olney  has  resumed  his  old  position  as  man- 
aging director  of  The  Eugene  F.  Phillips  Electrical  Works, 
Limited.,  Montreal. 


Obituary 

James  A.  Collie,  pioneer  telegraph  operator,  died  recently 
in  Montreal.  He  started  with  the  G.  N.  W.,  in  1885,  trans- 
ferred to  the  C.  P.  R.,  in  August,  1886,  a  month  after  that 
company  opened  its  commercial  wires  to  the  public  and  had 
been  in  continuous  service  since  then. 


Mr.  V.  I.  Smart,  formerly  Professor  of  Railway  Engineer- 
ing and  Transportation,  McGill  University,  and  Mr.  J.  A. 
Burnett,  formerly  electrical  engineer,  Grand  Trunk  Raillway 
System,  are  now  associated  as  consulting  engineers,  located  at 
821  New  Birks  Building,  Montreal.  The  lines  handled  will 
be  civil,  electrical  and  mechanical  engineering. 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :  Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 


42 

THE  TOWN  OF  LLOYDMINSTER 

PROVINCE  OF  SASKATCHEWAN, 

is  willing,  subject  (o  llie  approval  of  the  rate- 
payers, to  award  an  exclusive  Franchise  for  a 
period  of  fifteen  years  covering  the  sale  of  light 
and  power  in  the  Town. 

Service  required  to  lie  the  Standard  Alternat- 
ing, CO  cycle. 

Applications  to  be  in  not  latir  than  15lh  of 
February,  1919. 

For  full  particulars  apply  to  the  Town  Clerk, 

Town  of  Lloydminster, 
2-3  Saskatchewan. 


125-H.P.  CROCKER- 
WHEELER  D.  C. 
MOTOR 


230  v.,  440  amp.,  500  r.p.m.,  series  wound. 
Practically  new,  with  automatic  starter,  Electric 
Control  &  Mfg.  Co.  form  A.  S.  B.  K.  Located 
in  Brooklyn. 

FRED  S.  CARVER, 
2-3  8  W.  40th  St.,  New  York  City. 


POSITIONS  VACANT 


Engineer  to  take  charge  of  electric  power  plant 
and  waterworks. 

State  qualifications  and  salary,  with  references. 

Orillia  Water,  Light  and  Power  Commission, 
2-3  Orillia,  Ont. 
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Induction  Motors  Wanted 

One  each  2.'(,  :ir,,  M  II. I'.,  .'",.'-,()  voll,  liH  cycK-, 
2  iihase.  Would  consider  other  voltages  or  three 
|ihase.  .State  fidl  particulars  and  best  cash  price. 
.Address   I!ox  S  i:!,   I''.l<  i  t  rical   .N'ews,  Toronto,  Onl. 

.•M.f. 


Letting  the  Flashlights  Sell  Themselves 

A  small  dealer  on  a  side  street  devised 
a  very  original  way  of  calling  attention 
to  his  flashlights.  His  store  was  long 
and  narrow  and  the  street  outside  was 
poorly  lighted.  In  the  rear  of  the  store 
(which  was  visible  from  the  window 
front)  the  dealer  rigged  up  three  flasli- 
lights  which  lie  operated  from  separate 
toy  transformers  instead  of  the  usual 
batteries.  Each  transformer  was  put  in 
circuit  with  a  flasher,  timed  so  that  no 
two  were  on  at  the  same  time. 

At  night,  after  business  hours,  the 
store  was  left  totally  dark  except  for  the 
intermittent  gleam  of  the  flashlights. 
Each  light  illuminated  a  sign.  One  sign 
read  : 

Here  It  Is! 
The  Flashlight  locates  things  quickly. 
.Another  sign  read: 

Stop  in  and  get  a  Flashlight 
on  the  way  by  tomorrow  morning — 
Price  $1.00. 
We  open  at  8  o'clock. 
The  tliird  sign  read: 
Drop  your  name  and  address  through 
the  letter-slot — We  will  mail  you  a  flash- 
light C.  O.  D.    Price  $1.00. 

— Electrical  Merchandising. 
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B.  R.  T.  in  Receiver's  Hands 

Ex-Secretary  of  War  Lindley  M.  Gar- 
rison, has  been  appointed  temijorary  re- 
ceiver of  the  Brooklyn  Rapid  Transit 
Railroad  Company,  the  New  York  Muni- 
cipal Railroad  Corporation,  and  the  New 
York  Consolidated  Railroad  Corporation, 
these  two  being  subsidiaries  of  the 
I'rooklyn  Rapid  Transit  Company.  The 
companies  did  not  oppose  the  action,  for 
they  felt  that  they  would  he.  subserved 
by  a  temporary  receivership. — Electric 
Railway  Journal. 


PETRIE'S  LIST 

of   NEW   and  USED 


MOTORS 


No. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

4H0 

Westg. 

2 

52 

3 

25 

550 

720 

Lancashire 

1 

50 

3 

25 

550 

725 

Westg. 

I 

35 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

2 

60 

220 

720 

Fbks.-M. 

1 

25 

2 

60 

220 

945 

Westg. 

1 

20 

3 

25 

550 

1440 

J.  &  M. 

2 

20 

3 

25 

550 

710 

Westg, 

1 

15 

3 

25 

550 

1500 

C.  G.  E. 

2 

15 

3 

25 

550 

1400 

I^ncashire 

3 

15 

3 

25 

550 

730 

Westg. 

1 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

Westg. 

1 

TA 

3 

25 

550 

1500 

Lang-Dav. 

2 

TA 

3 

25 

550 

725 

Westg. 

1 

TA 

3 

25 

550 

750 

C.  G.  E. 

2 

5 

3 

25 

550 

1440 

Excelsior 

5 

4 

3 

25 

550 

1400 

Excelsior 

1 

3 

3 

25 

550 

1500 

C.  G.  E. 

1 

3 

3 

25 

550 

1400 

Excelsior 

1 

1 

3 

25 

550 

1400 

Excelsior 

Writ*  Ui  for  Pricei 


H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 


NOTICE 


New  and  Slightly  Used  Motors  at  Very  Attractive  Prices 

Immediate  Delivery 

5  to  100  H.  P.,   25  Cycle,   550  Volt,    3  Phase 

5  to  125     "      60     "      550    "  3 

5  to  100     "      60     "      220    "      2  or  3  " 

TRANSFORMERS,  GENERATORS,  ALL  TYPES 

We  Buy  and  Sell  all  Types  of  New  and 

Used  Equipment 

Write  for  Lists  and  Prices 

E.  A.  LOWRY 

GUELPH  POWER  EQUIPMENT  CANADA 
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Stock  Shipment 


Direct  Current  Motors 

No 
10 

.  HI 
25 

'  RPM  Vts. 
180O  220 

Typ< 
A.V 

:  Make 

Allis  Chal. 

220-250  V 

.'i 

25 
25 

lnoo 

1200 

440 

220 

AN 

AN 

Allis  Chal. 
Allis  Chal. 

So.  Il  l 

'.  R  r 

■M    W.Il;  lyi 

c  Mnke 

3 

25 

1200 

440 

AN 

Allis  Chal. 

1 

5 

•J5<l 

Sli. 

Nortli'ii. 

1 

25 

900 

220 

AN 

Allis  Chal. 

1 

5 

1S70 

Sh. 

Gen.  E. 

1 

25 

9(H) 

440 

A.\ 

Alii*  Chal. 

1 

10 

.''SO 

Sh. 

M  I' 

Gihbs 

G 

25 

720 

220 

A.N 

.Mlis  Chal. 

'J 

10 

750 

Sh. 

Nortli'n. 

4 

25 

720 

440 

AN 

Allis  Chal. 

1 

15 

725 

Cp. 

MP 

Nor'wst 

7 

."{0 

ISOO 

220 

AN 

Allis  Chal. 

'2 

i'y2 

5vr, 

Sh. 

.•\  14 

Gihbs 

5 

.■!0 

1800 

440 

AN 

Allis  Ch.Tl. 

1 

•JO 

900 

Sh. 

MP 

Hobart 

5 

:m) 

1200 

220 

AN 

Allis  Chal. 

1 

20 

975 

Sh. 

CS 

West. 

5 

30 

1200 

440 

AN 

Allis  Chal. 

1 

20 

675 

1006 

E 

Fb.Mrs 

4 

.■?<) 

9(K) 

220 

AN 

Allis  Chal. 

1 

20 

750 

Sh. 

North'n. 

4 

;!0 

900 

440 

AN 

Allis  Chal. 

1 

20 

ROO 

Sh. 

Inn. 

4 

.'iO 

720 

220 

AN 

Allis  Ch'al. 

1 

20 

tao 

Sh. 

Mi'w. 

:i 

.'{0 

720 

440 

AN 

Allis  Chal. 

1 

20 

m) 

Sh. 

West.  E 

2 

40 

220 

AN 

Allis  Chal. 

1 

2f» 

575 

Sh. 

MP 

North'r. 

2 

40 

ISOO 

440 

AN 

Allis  Chal. 

1 

2r. 

fi.'V) 

Sh. 

\VS  25 

Ntl.  Dr. 

5 

40 

1200 

220 

AN 

.Mlis  Chal. 

1 

.•{0 

525 

Sh. 

MP 

North'n. 

4 

40 

1200 

4411 

AN 

Allis  Chal. 

1 

;«!  250  2.S<)  C"p. 

Intcrpolc 

G.  E. 

0 

40 

9tlO 

220 

AN 

Allis  Chal. 

1 

40 

075 

Sh. 

Nor'wst 

6 

40 

900 

440 

AN 

Allis  Chal. 

1 

4" 

5.">0 

Sh. 

M 

West 

2 

50 

1200 

220 

AN 

Allis  Chal. 

1 

TiO 

525 

Sh. 

.MP 

Nor'wst 

2 

50 

12(K) 

440 

AN 

Allis  Chal. 

1 

.10 

025 

Sh. 

.A  40 

Milw. 

S 

50 

900 

220 

AN 

Allis  Chal. 

1 

575 

Sh. 

6!^.\OR  Wst.  E 

S 

50 

900 

440 

.AN 

Allis  Chal. 

1 

75 

850 

Sh. 

MP 

Milw. 

3 

50 

720 

220 

AN 

Allis  Chal. 

1 

120 

450 

Cp. 

MPA 

Gen.  E 

2 

50 

720 

440 

AN 

Allis  Chal. 

I 

150 

650 

Sh. 

MP 

Jenny 

1 

05 

1200 

550 

Gen.  Elec. 

.{ 

75 
7.5 

900 
900 

220 
440 

AN 
A  N 

Allis  Chal. 
All;.,    1. I 
AIMS  I  p.al 

Alternating  Current 

1 
4 

75 
100 

720 
0(Ht 

220 
220 

AN 
AN 

Allis  Chal. 
Allis  Chal. 

3ph 

ase. 

60  cycle 

4 

1 

100 
100 

90<1 
720 

440 
440 

AN 
AN 

Allis  Chal. 
Allis  Cha'. 

No.  MP 

RPM 

Vts. 

1  ype  Make 
A.N'  Allis  Chal. 

1 

150 

490 

440 

MS 

Westghse. 

r.' 

20 

1200 

440 

1 

100 

720 

220() 

AN 

Allis  Chal. 

r> 

20 

000 

220 

AN  Allis  Chal. 

1 

100 

900 

2200 

AN 

Allis  Chal. 

s 

20 

90ft 

440 

AN  Allis  Chal. 

1 

150 

900 

2200 

AN 

Allis  Chal 

r> 

20 

720 

220 

AN  Allis  Thai. 

1 

150 

720 

2200 

AN 

Allis  Chal. 

4 

20 

72fl 

440 

AN  Alii 

s  Chal. 

1 

150 

720 

440 

AN 

Allis  Chal. 

4 

20 

900 

440  * 

KT  Gen 

.  Elcc 

1 

150 

1200 

220 

SYN 

Gen.  Flee. 

1 

25 

900 

440 

KT  Gen.  Elec. 

1 

200 

720  2200 

AN 

Allis  Chal. 

Duquesne  Electric  &  Manufacturing  Company 

Office  ami  Kactory  :  Western  I  )f1ice  and  Warehouse  : 

Pittsburgh  or  230  S.  La  Salle  St. 

Pa.  Chicago,  III. 

Wire,  write  or  'plione  our  nearest  office 


NKCOVERN 
ftCOMMNY 


IMOItP. 
GHTQ 


POWER 


In  Stock  for  immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Litt*  for  above  apparatus. 

Staff   of   Engineering  Specialists  with    three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND  SELLERS  OF 
NEW  AND  USED  MACHINERY 

A   Continent-wide  Service 


Concluding 
a  year  of 
Achievement 

America's  splendid  industrial  achievements  in 
the  memorable  year  of  1918  were  possible  through 
the  sound  judgment  displayed  in  so  systematizing 
production  as  to  conserve  needed  materials  and  to 
effect  economies  in  operating  and  maintenance 

ECONOMY 

Renewable    F  1^  S  E  S 


have  played  a  noteworthy  part 
by  protecting  vitally  important 
electrical  circuits  of  the  U.  S. 
Navy,  the  leading  steel  and 
powder  mills  and  thousands  of 
representat  ive  plants  in  all 
branches  of  industry  against  the 
fire  and  accident  hazards  of 
overloads  and  short  circuits.  It 
was  due,  in  part,  to  their  accur- 
ate rating  and  all-round  effici- 
ency that  the  wheels  were  kept 
turning  with  safety. 

They  have  directly  saved  mil- 
lions of  dollars  for  their  thous- 
ands of  users  because  they  cut 
annual  fuse  maintenance  costs 
80  per  cent,  as  compared  with 
the  use  of  "One-Time"  fuses. 

We  now  face  the  great  recon- 
struction period.  Conservation 
and  economy  must  be  practiced 
more  extensively  and  construc- 
tively than  ever  before.  Econ- 
omy Fuses  are  essentials  as  fac- 
tors of  practical  economy  and 
conservation.^ 


Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 
UNITY  BLDG.  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses— to  150,000  volts 


44 


THE   ELECTRICAL  NEWS 


February  1,  1919 


1000  Amperes,  3300  Volt- 15000  Volf 
Electrically  operated  Oil  Switch 
full  automatic  attachments. 


For 

PROTECTION 

Use 

Monarch  Switch  Boards 

and 

Oil  Circuit  Breakers 

Double  Pole  Three  Pole 

Four  Pole 

Single  Throw,  Double  Throw, 
Automatic,  Electrically  Operated, 
Remote  Control,  Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate  Cell  Mounting 

MADE  IN  CANADA  BY 

Monarch  Electric  Co. 

Limited 

St.  Lambert,  P.  Q. 

ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


There  is  only 

one  Way 

to  get  business  and  that  is  to  go  after 
it.  Talk  to  those  to  whom  you  wish  to 
sell.    Put  your  proposition  up  to  them. 


ELECTRICAL  NEWS 

The  National  Electrical  Paper  of  the  Dominion— will  prove  of  service  to 
you  if  you  are  interested  in  reaching  the  Electrical  trade  and  industry. 

Write  for  fall  particulars  without  obligation. 

Service  Department 

ELECTRICAL  NEWS 

347  Adelaide  St.  W.,  TORONTO 


February  1,  191!) 
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Conduit  Jobs 

Handled 
Easier-Quicker-Better 
with 


Martin  Portable 

Vise  Stand  and 
Pipe  Bender 

Always  "On  the  Job."  Insert 
legs— that's  all.  Cutting,  thread- 
ing and  bending  done  right 
where  the  men  are  working. 
No  more  running  back  and  forth. 
Can  be  carried  anywhere. 

Thousands  in  use 
Order  through  your  jubbei 

H.  P.  Martin  &  Sons 

No.  630  E.  2nd  St.,      -      Owensboro,  Ky. 


"PITTSBURGH" 


The 

Scientific 
Show  Window 

Reflector 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100,  for  100  ot 
150  Watt  Lamp.  Dimensions : 
Height  S  inches,  width  8H 
inches,  holder  214  in.  Form  "0." 


It    redirects    and  con- 
trols the  light  to  give 
the  greatest  possible  il- 
lumination   to   the  ob- 
ject.   The  "Pittsburgli" 
ReHectors,  by  scientific 
construction    and  test 
give  the  maxinuini  result  from  your  lighting,  and  will 
l)ay  for  their  small  cost  in  saving  of  current.  Don't 
fail  to  write  for  our  folder  on  lighting  efficiency. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 
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Are  Your  Lamps  Imprisoned? 

THE  LC^^N  INVENTION  |=" 


prevents  loss  by 
theft  or  breakage. 


Get  our  list  describing  the  Loxon  Lamp 
Guards,  and  giving  prices  and  particulars  of 
this  and  many  other  Electrical  Specialties. 


McGILL  MANUFACTURING  COMPANY 


VALPARAISO,  INDIANA. 


Resolve 

To  stock  Tallman  Lighting  Fix- 
tures during  1919,  and  watch  your 
profits  grow. 

'"they're  T>ifferent" 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 


Send  inquiries  to- 


1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


fiEDMANOL 

"The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes^  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

143  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
674  Barrington  St,  HALIFAX. 
W.  H.  Hazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  •hipment*  from  Factory  or  nearest  Warehouse 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  Hrst  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  cur 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 
General  Sale*  Office— 72  W.  Adami  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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f  NOTICE 

To  Manufacturers 
and  Others 


We  are  not  only  builders  of  the  famous 
Lincoln  Arc  Welder,  but  we  are  also  in  a 
position  to  quote  you  on  welding  and  re- 
pairs to  your  machinery  or  boilers.  We  have 
complete  equipment  for  this  work  and  can 
have  our  plant  brought  to  the  job  on  short 
notice. 

We  keep  a  staff  of  operators  ready  for 
any  emergency. 

Let  us  quote  you  on  your  welding  and 
save  many  dollars  on  machines  that  you 
would  otherwise  scrap.  A  phone  call  will 
bring  a  man  in  a  hurry. 

You  can  save  50  per  cent. — very  often 
more — by  doing  your  boiler  plate  work  with 
a  Lincoln  Arc  Welder  instead  of  rivetting 
it. 

Lincoln-welded  joints  are  100  per  cent, 
strong — rivetted  joints  are  no  stronger  than 
the  rivets  themselves. 

It  has  been  adopted  by  boiler  shops, 
structural  steel  works,  street  car  and  rail- 
road companies  as  being  the  most  practical 
solution  of  the  present  labor  shortage. 


Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
1109  Temple  Building 

TORONTO 
Ontario 

Factory 

CLEVELAND  I 
Ohio 


FLUSH  SWITCH 
APPROVED 


Chicago 
Underwriters' 
Laboratories 
File  E.  3588 


Shallow 
Type 

Easy  to 
Wire 


Manufacturers 


The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


THE 

MARK 


A 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 


Solid  Knobs, 
Split  Knobs, 
Cleats,  Tubes, 
and  special 
Porcelain  of 
all  kinds. 


Strain  and 
Screw  Thread 
Insulators. 
Unsurpassed 
in  quality  and 
design. 


Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A, 

Canadian  Agents: 

R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


308-309  Tyrrell  Bldg. 
401  New  Birks  Bldg. 

3402  Osier  Ave. 

Doiialda  Block. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Residence  lighting  service  will  not  be  im])aired 
by  voltaye  Huctuation  if  the  small  e(|ui])nients 
vou  install  are  driven  by 


Repulsion    Start  Induction 

SINGLE  PHASE  MOTORS 


H  H.P.  Motor  Mounted  on  a  Small  Shoe  Repair  Machine 

— their  starting  current  is  less  than  3  times  full 
load  current,  ^^'e  build  them  as  small  as  1/10  H.P. 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Street.,  ST,  LOUIS,  MO.,  U.S.A. 

Stock  carried  iri  Canada  by:  259 

Jones  &  Mooie  Electric  Co.,   Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Kndel-Belnap  Machinery  Co.,  Ltd.,  Can.   Express  Bldg.,  .Montreal 
Rankin  &  Clierrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


This  Conference 
Showed 
Them 
the 
Possibilities 
of 


Look  over  the  article  you  manufacture  carefully 
— study  its  blue  prints  and  specifications.  You 
too  may  find  that  Spaulding  Hard  Fibre  will  save 
you  money  or  improve  your  product.  With  its 
electro  rupture  of  200-400  volts  per  1/1000  in.  of  thick- 
ness; Tensile  strength  10,000-20,000  lbs.  per  sq.  inch; 
compressing  point  9,000-13,000  lbs.  per  sq.  in.,  Spaulding 
Hard  Fibre  is  rapidly  replacing  iron,  steel,  brass,  cop- 
per, wood,  hard  rubber,  porcelain,  leather,  raw-hide, 
and  other  materials. 

Let  us  tell  you  where  you  can  use  it 
in  your  product. 


■  J.  SPAULDING  &  SONS  CO..  T 


da.  N.  Y.  ■ 


onawanda. 

SUBURB  OF  BUFFALO 
449  Broome  Street,  166  N.  Clinton  Street, 

New    York  City.  Chicago,  111. 

iiiii'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiii 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works,  Inc. 

Cleveland,  Ohio 
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The  Choice  of  the  Largest  Canadian  Jobbers 

EX'ERY  rearty  large  and  reputable  jobbing  house  spends  time  and  money  making  thorough  investi- 
gation of  a  line  before  handling  it.  Investigations  in  the  lamp  field  have  prompted  the  largest  job- 
bing houses  in  Canada  to  select  from  a  world-wide  market  Laco  Lamps.  Xot  only  that,  but  they  have 
been  handling  Laco  Lamps  for  years  with  a  continued  increase  in  sales  year  after  year. 

The  Following  Jobbers^ 
Handle  Laco  Lamps  : 


It's  a  Representative  List 
of  Canada's  Leaders 

John  Starr,  Son  &  Co.,  Ltd. 

Halifax,  N.S. 

Eastern  Electric  Co. 

St.  John,  N.B. 

Canadian  Fairbanks-Morse 
Co.,  Limited 

Montreal.   Toronto.   Winnipeg.  Vancouver 

Canadian  H.  W.  Johns- 
Manville  Co.,  Limited 

Montreal.  Toronto.  Winnipeg 

Munderloh  &  Co. 

Montreal 

Great  West  Electric  Co.,  Ltd. 

Winnipeg,  Man. 

Rankin  &  Cherrill 

Vancouver,  B.C. 

E.  B.  Horsman  &  Son 

Vancouver,  B.C. 

W.  H.  Hazlitt  Co.,  Limited 

Vancouver,  B.C. 


VI^E  take  keen  pride  in  the 
fact  that  these  jobbers 
continue  to  recommend  Laco 
Lamps  to  their  dealer  custo- 
mers— and  remember.  Mr. 
Retailer:  When  these  firms 
feel  justified  in  backing  the 
.sale  of  LACO  LAMPS  with 
their  reputation  and  their 
capital — it  is  good  business 
for  you  to  follow  that  lead 
and  put  in  a  stock  of  these 
successful  business-getters. 

Laco  Lamps  are  well  ad- 
vertised from  Coast  to  Coast. 


We  are  creating  a  demand 
that  will  be  very  profitable 
to  you.  Co-operate  with  us 
in  meeting  it.  The  LACO 
Sign  in  your  store  is  a  pres- 
tige-earner and  trade-builder. 

Booklets,  folders,  window 
cards,  hangers,  window 
trims,  etc.,  will  be  furnished 
for  your  store.  If  you  have 
a  large  prospect  to  close  we 
will  gladly  send  one  of  our 
specialists  to  help  you  — 
without  cost,  of  course. 


Laco  Lamps  offer  one  of  the  best  propositions  on  the 
market.    Write  to-day  for  details 


Canadian  LacoN^Philips  Company,  Limited 


Montreal 


Toronto 


Winnipeg 


Vancouver 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbiirks  H.  mitcbell 
Perdval  H.  mucbcll 

Consulting  and  Snperolsiof 
Cnninecr* 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering;. 

Trader*  Bank  Building,  TofOntO 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus.  Wires,  Cables. 
Insulators,  Transmission  Towels  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Flans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625   Coristine   BIdg.,   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Superrision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  506  McOill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6S17       326  W  Craig  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  ndustrial 

501  ExceUior  Life  Bldg.  TORONTO 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  uovernment,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  tiailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE     >  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 


Associates :       A.  L.  Mudge, 


A.  L.  Mleville 


Steam  and  Hydro-electrlc  Development!.  Steam 
and  Electric  Railways.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

Kent  Building  TORONTO 
Yonge  and  RIchmonii  ats.. 


STANLEY  LIGHTFOOl 

nCC  O  PATENT  SOLICITOR  ANO  ATTO«Ne» 

LUMSOEN  BLDG.(^*Jyo!!iGe")''"0''°NTO. 


ATENTS 


PROMPTLY  SECURED! 

Electrical,  Mechanical  and  Chemical  Patents 
obtained  in  all  countries. 
Inventors'  adviser  sent  free  on  request. - 
MARION  ft  MARION, 
884  University  Street,  Montreal. 

Washington,  D.C.,  U.S.A.   


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
TeaU  and  Intpections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U^.A. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN.  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PNONI 

MAIN 
2582 


RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO       .       .       .  CANADA 


ESTABLISHED  1849 

BRADSTREET'S 

Ofhces  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  oflicei  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout   the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  '"'5MPAKY 
Offices  in  Canada:  Halifax.  K..S. ;  Hamil- 
ton, Out.;  London,  Ont. ;  Montreal,  Que.; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John.  N.B. ; 
Toronto.  Ont.;  Vancouver,  B.C.;  Victoria. 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed 
monton,  Alta. 

THOS.  C.  IRVING. 
Gen.   Man.   Western  Canada,  Toronto 
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PEIRCE 
Presteel  Racks 

I 


183 


583 


383 


386 


Acme  Stamping  &  Tool  Works  Ltd. 

Hamilton,  Ont. 


List  of  Motors 


No.  H.P.  Phase  Speed 
1       15       3  1500 


750 
750 
750 
750 
750 
1500 
1500 
ISOO 
1800 
1800 
900 
1800 
5    2  or  3  ISOO 
1    2  or  3  180O 
'A    2  ISOO 
10    2  or  3  1200 
5 

3  3 
■i'A  3 


50 
60 
50 
25 
25 
10 
3 


40 
15 


1200 
1800 
ISOO 


Volts 
550 
550 
550 
220 
220 
220 
220 
220 
110 
110 
110 
220 
220 


220 

220 
220 
220 


Cycles 
25 
25 
25 
25 
25 
25 
25 
25 
60 
60 
60 
60 
60 
60 
60 
60 
60 
00 
60 

00 


Starter  Make 
yes  T.H.E. 
yes  C.G.E. 
yes    Crocker  Wheeler 
yes  Lincoln 
yes  Lincoln 
yes  C.G.E. 
yes  T.H.E. 
yes    Westg.  CCL. 
no      Fort  Wayne 
Westgh. 
Fisher 
yes    Fuller  Wenstrom 
no  T.H.E. 

Westgh.    CCL.  rewd. 
Westgh.    CCL.  rewd. 
Westgh.  CCL. 
Westgh.    CCL.  rewd. 
Union  (New) 
no    C.G.E.  rewound 
yes  Lincoln 


no 
no 


no 
no 
no 
no 
no 


TRANSFORMER 
1    40  K.W.    Type  R.    2200/220  Volts,  Packard. 

PLATER 

1    Type  C.    Ostrander  Seymour,  6  volt,  speed  750,  amp.  SOO. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


Immediate  Delivery,  Montreal  Stock 

Motors,  3  Phase,  60  Cycle 


2  H.  P.    550  V.  1700    R.  P.  M.  1 


10  H.  P. 
15  H.  P. 
30  H.  P. 
40  H.  P. 
50  H.  P. 


550  V.  1200 

550  V.  1200 

550  V.  900 

550  V.  1200 

550  V.  900 


R.  P.  M.  9 

R.  P.  M.  2 

R.  P.  M.  2 

R.  P.  M.  1 

R.  P.  M.  2 


75  H.  P.  2200  V. 
125  H.  P.  550  V. 
150  H.  P.  550  V. 
200  H.  P.  2200  V. 
400  H.  P.  2200  V. 

220 


850 

R. 

P. 

M. 

1 

690 

R. 

P. 

M. 

1 

600 

R. 

P. 

M. 

1 

514 

R. 

P. 

M. 

2 

160 

R. 

P. 

M. 

1 

Transformers,  Pole  Type  2200  -  yio  Volts 


3/4  K.W.  11 

1  K.W.  15 
K.W.  26 

2  K.W.  24 


2%  K.W.  19 

3     K.W.  12 

334  K.W.  6 

5     K.W.  55 


Our  stock  changes  constantly,  if  not  listed  above  please  enquire  anyway. 

Dominion  Iron  &  Wrecking  Co.,  Ltd. 

General  Offices :  Transportation  Building,  Montreal 
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AIR  PRESSURE  RELAYS 

Pliiladelpliia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian   Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Duncan  Electrical  Company 
Hubbell  Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  -Service  Supplies  Company 

AUTO  STARTERS 

AdamsBagnall    Electric  Company 

BATTERIES 

Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BOLTS 

McGill  Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limit;ed 
Canadian  General  Electric  Company 
Pringle,  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
Electrical  Development  &  Machine  Company 
National   Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Ctrvaditn    Wcitinghouie  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  .Supplies  Company 

CENTRIFUGAL  PUMPS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company   of  Canada 

Afonarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Philadelphia  Electric  Co.  Supply  Dept. 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  .Service  Supplies  Company 

COMPOUNDS 

Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSETiS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal  Molding  Company 
Northern   Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 

Crouse-Hinds  Company  of  Canada,  Limited. 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse  Manufacturing  Company 
D.  &  W.  Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Monaicli    Electric  (-'onipaiiy 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Klectiic  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supi)ly  IJepartment 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 

lioving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Cest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson  Glass  Company 

ELECTRIC  RADIATORS 

Salishiuy  Elccti-ic  Comj^any 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hathe  way  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Banfield  &  Son,  W.  H. 
Benjainin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agenciei  Regiitered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 
Crouse-Hinds  Company  of  Canada,  Limited. 

Electric  Service  Supplies  Company 

PUSES 

r.ussnian  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  tc  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Square  D  Company 

(Continued  on  page  S4) 
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"IpHoimHtfiiii 

■RAIfirOMIERr 

■  FOR  tyWY  PURPOJfE 


Look  over  the  article  you  manufacture  carefully  | 

— study  its  blue  prints  and  specifications.  You  S 

too  may  find  that  Spaulding  Hard  Fibre  will  save  | 

you  money  or  improve  your  product.   With  its  1 

electro  rupture  of  200-400  volts  per  1  1000  in.  of  thick-  J 

ness;   Tensile   strength   9,000-13,000   lbs.   per   sq.   in.,  1 

Spaulding  Hard  Fibre  is  rapidly  replacing  iron,  steel,  J 

brass,  copper,  wood,  hard  rubber,  porcelain,  leather,  g 

raw-hide,  and  other  materials.  " 

Let  us  tell  you  where  you  can  use  it  1 

in  your  product.  3 

J.  SPAULDING  &  SONS  CO..  Tonawanda,  N.  Y.  I 

SUBURB  OF  BUFFALO  J 

449  Broome  Strtct,                            IGC  \.  Clinton  Street,  g 

New   Voik  City.                                    Cliicago,   III.  g 

llllllllilUlllilUllllllllilllllllllllllilllllllillllllllilllllilllllH^ 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Mica  Insulation 

We  manufacture  everything,   including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 

Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 
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FUSE  BOXES 

Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Power  Plant  Equipment  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  1  )ci)arlinent 

GUARDS  (Condulets) 
Crouse-Hinds  Company  of  Canada,  Limited. 

GUARDS  (Lamp) 

Electric  .Service  .Supplies  Company 
Harvey  lUibbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Ilaniilton   Company,  Wm. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hathevvay  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 
Boving   Hydraulic   &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 

Canadian  AUis-Clialmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

INSTRUMENT  CUTOUT  SWITCHES 

Pliiladelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Product*  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spaulding  &  Soni  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Weitinghouie  Company 
Crouae-Hinds  Company  of  Canada,  Limited. 

Electric  .Service  .Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinoif   Electric    Porcelain  Company 

Moloney  Electric   Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electricf  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson  Glass  Company 

LAMP  GLOBES 
Crouse-Hinds  Company  of  Canada,  Limited. 

LAMPS 

Canadian  General  Electric  Company 

Canadian  Laco-Philips  Co. 

Electrical   Maintenance  &   Repairs  Company 

Hatheway  &  Knott 

Lincoln  Electric  Company  of  Canada 

Moloney  Electric  Company 

Northern  Electric  Company 

LANTERNS  (Electric) 

Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric  Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

Electric  .Service  .Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pnngle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
TIiompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 
Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Fisher  Electric  Company 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  .Self- Lubricating  Carbon  Co. 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse-Hinds_  Company  of  Canada,  Limited. 
Devoe  Electric  Switch  Company 
Northern  Electric  Company 


PAINTS 
Spielmann  Agencies  Regd. 

PAINTS  ft  COMPOUNPS 
G.   &  W.   Electric  Specialty  Company 
McGill  Manufacturing  Company 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  VolUgc) 
Acme  Stamping  &  Tool  Works,  Limited 

Ivlectric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubbell  Company,  Harvey 

Northern  Electric  Company 

Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian  Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
Electrical  Development  &  Machine  Company 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  _  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin  Electric  Manufacturing  Company 
Hubbell  Company,  Harvey 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch   Electric  Company 

REPAIRS 

Electrical  Maintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian   Westinghouse  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Moiiarch    Electric  Company 
National  Metal  Molding  (Company 
Northern  Electric  Company 
Pass  &  Seymour,  Inc. 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey  Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta)   Molding  Company 
Northern  Electric  Company 

(Continued  on  Page  56) 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  oi 
Fire  Underwriters  and  every  coil  carries  their  label. 

IVe  will  be  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       ^  Canada 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

liisselt  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart   Accumulator  Company 
Northern  Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Development  &  Machine  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian  Krantz  Electric  Mig.  Company 
Canadian  Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 


SWITCH  PLATES 

Banfield  &  Sons,  W.  H. 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 
Adams-Bagnall  Electric  Company  , 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Cumberland   JClectric   Mf^.  Company, 
Dominion  lion  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Monarc!)    J^Ifctric  Company 
Northern  Electric  Company 
Packard  Electric  Company 
Thordarson  Electric  Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 
Northern  Aluminum  Company 


TURBINES 

liovin^  Company  of  Canada 
Canadian  Allis-Chalmers  Company 
iiamilion  Company,  Wm. 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,   Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada.  Ltd. 

VACUUM  CLEANERS 

Houston  &  Company 

Onward  Manufacturing  Company 

Pringle,  R.  E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

llaniihon   Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian   Allis-Chalmers  Company 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,'  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Ca« 
ada.  Limited. 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Hatheway  i  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 


Reamers 


Cutters 


Taps 


Dies 


Drills 


p.  &  W.  Co. 

Look  for  these  letters  on  the  tools 
Pratt  &  Whitney  Co.  of  Canada,  Limited 


MONTREAL 

723  Drummond  Bldg. 


DUNDAS,  ONT. 

WINNIPEG 

1205  Mc Arthur  BIdg. 


VANCOUVER 

609  Bank  of  Ottawa  BIdg. 


Feliriiary  I, 
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For  Every  Electrical  Service 

We  have  unexcelled  facilities  for  supplying  your  requirements,  however 
large,  of  Electric  Wires,  Cables  and  Cable  Accessories.  The  following  is 
a  list  of  cur  principal  products. 

Copper  Rods,  Tubes,  Wires  Varnished  Cambric,  Leaded  Cables 

Brass  Rods,  Shapes,  Tubes,  Wire  Fibre  Insulated,  Leaded  Cables 

Bronze  Rods  and  Wires  Paper  Insulated,  Leaded  Cables 

Colonial  Copper  Clad  Steel  Wire  Rubber  Insulated,  Leaded  Cables 

C.C.C""  Armored  Cables 

Magnet  and  Weatherproof  Wire  Cable  Terminals  and  Junction  Boxes 

Rubber  Insulated  Wire  Miscellaneous  Cable  Accessories 

Detailed  inlorin.itioii,  samples,  estimates,  and  prices  sent  on  request  to  our  nearest  office. 

Standard  Underground  Cable  Co.  of  Canada,  Limited 

Hamilton,  Ont. 

Montreal  Hamilton  Toronto  Seattle 


NoteThat  -The  Cheapest 

STORAGE  BATTERIES 

are  those  made  by  the  Canadian  Hart  Accumulator 
Company  at  St.  Johns,  Quebec. 

Save  at  least  3  5  per  cent,  customs  duties  on  Storage 
Batteries  for  every  purpose.  For  lighting  Farms, 
Towns,  Country  Houses,  or  for  Electric  Trucks, 

May  We  Quote    ?    Our  Prices  to  You 

CANADIAN  HART  ACCUMULATOR 

CO.,  LIMITED  ST.  JOHNS,  QUE. 
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W^stinghouse 

Lightning  Arresters 


Type  C  Arrester 


MP  Arrester 
for    Pole  Mounting 


Low  Equivalent 
Arrester 


Electrolytic  Arrester 


Protect  Your  Property 

This  is  the  time  for  central  stations 
and  power  plants  to  make  a  careful 
analysis  of  the  protective  require- 
ments of  their  station  and  line  equip- 
ment, and  to  provide  ample  protection 
against  lightning  and  other  static 
discharges. 

There  is  a  Westinghouse  Lightning 
Arrester  for  every  application,  and  for 
every  voltage.  We  illustrate  some  of 
the  types,  the  complete  line  is  fully  des- 
cribed in  Catalogue  i-A,  ask  our 
nearest  office  for  a  copy. 


Type  S  Arrester 
for  Outdoor  Servipe 


Type  W  Arrester 
CJutdoor  Service 


Type  CR  Arrester 
for  Pole  Mounting 


Line  Suspension 
Choke  Coil 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal        Ottawa  Halifax  Ft.  William     Winnipeg        Edmonton  Calgary  Vancouver 

Traders  Bank      52  Victoria      Ahearn  &  Soper       105Hollis  Cuthbertson        158  Portage  211  McLeod       Canada  Life       Bank  of  Ottawa 

Bldg.  Sq.  Ltd.  St.  Block  Ave.  E.  Bldg.  Bldg.  Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  the  Hydro  Electric  Commission  it 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.     All  arcing  is  taken  up  on  the  carbon*. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  O.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phon* 
AdelaUl* 

902-903 


162  Adelaide  Street  West 
TORONTO 


Nithta 
B«>ch 

1723  1930 


Creeping  softly  out  from 
his  warm  winter  bed,  "Brer 
Groundhog"  will  come  one  day 
tliis  month. 

If  he  sees  his  shadow,  then 
'ix  weeks  more  of  Jack  Frost. 
If  the  sun  is  hidden,  and  no 
"Amelite"  in  view,  then  pre- 
pare for  spring. 

But  in  either  case  there  wilt 
be  brighter  business,  bigger 
profits  and  steadier  sales  for 
every  merchant  handling  the 
"Amelite." 


FORECAST 


Xew  business,  prcs- 
ligt;  and  prosperity 
comes  with  the 
••.\mclite." 


**  Coming  events  cast  their 
shadows  before." 

The  far-sighted  Electrical  Merchant  is 
finding  a  ready  market  for  the  "Ame- 
lite." It  is  speeding  his  sales  and  build- 
ing future  business  for  him. 


Amelite 


nieets  the  demands  of  the  times:  ex- 
ceptional lighting  efificiency.  moderate 
cost,  easily  installed. 

The  "Amelite"  is  the  Thrift  Light  of 
the  country.  It  makes  old  stores  new, 
new  stores  brighter.  Easily  kept  spotless, 
efficient  and  clean. 

Sales  are  waiting  for  you  in  your  town. 

Write  for  prices  to-day.  Get 
business  with  the  "Amelite." 


Consolidated  Lamp  &  Glass  Co.      Coraopolis,  Pa. 

WM.  P.  GARVIN,  Canadian  Representative,  62  King  Street  East,  Hamilton,  Ont. 
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We  have  a  large  stock  oj 


New  and  Used 

Motors  and  Generators 


Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET 

MONTREAL 

We  extend  a  cordial  invitation  to  the  electrical  fraternity 
to  call  upon  us  in  our  new  building — the  largest  and  best  equipped 
electrical  repair  establishment  in  Canada. 


piiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


Here^s  A 
Better  Way- 

ND  by  "better"  we  mean  safer,  cheaper  and 
more  flexible  in  application. 


A 


On  inside  station  switching,  where  it  is  neces- 
sary to  have  quick  means  of  disconnecting,  and 
particularly  interconnecting,  transformers,  regulators,  etc.,  the  G  &  W  dis- 
connecting pothead  illustrated  above  has  proved  itself  a  more  direct,  more 
flexible  and  more  fool-proof  means  of  accomplishing  such  operations  than  the 
cumbersome  method  of  employing  disconnecting  switches,  specially  built 
switchboard,  very  limited  as  well  as  "round-about"  in  operation. 

Installations  utilizing  this  "Better  Way"  have  proven  uniformly  successful. 
Our  engineers  can  work  with  you  in  applying  it  effectively  to  yovir  inside 
switching  requirements. 

Ask  for  complete  information. 

G  &  W  Electric  Specialty  Company 

Distribution  Engineers,  Manufacturers  of  Potheads  of  all  kinds. 
Switching  and  Distribution  Boxes,  Overhead  and  Underground  Distribution  Specialties. 

7440-7450  South  Chicago  Ave.  -  CHICAGO,   U.  S.  A. 

A.  H.  Winter  Joyner,  Ltd.,  100  Wellinston  St.  W..  Toronto. 
A.  H.  Winter  Joyner,  Ltd.,  10  Cathcart  Street,  Montreal. 
Bentz-Richardson   Co.,    Ltd.,  692   Notre   Dame   Ave.,  Winnipeg. 
Gencr;il   Supplies,   Limited.   Calgary   and  Edmonton 


This  is  just  one  type  of  G  & 
W  Potheatl.  Remember  we 
make  everything  in  Potheads 
(disconnecting  and  non-dis- 
connecting, for  inside  and 
outside  use,  standard  and 
special  types).  Prompt  de- 
MvciifS   now  being  madf. 
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MOLONEY  TRANSFORMERS 

The  important  link  between  the  generation  of  electrical 
energy  and  its  utilization  by  manufacturers 

Moloney  Electrical  Co.  of  Canada,  Limited  -  Factory, Windsor,  Ont. 
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EDWARDS 

Iron  Box  Bells,  Buzzers  and 
Annunciators 


J 


No.  91 
San-Fer-Ann  Annunciator 


Open  View 
San-Fer-Ann  Annunciator 


San-Fer-Ann  Annunciator 


A  high  class  gravity  drop  an- 
nunciator, with  white  enamel  steel 
case.  Drop  openings  are  fitted  with 
glass.  Steel  case  is  hinged  to  back 
board  on  one  side  and  slot  to  ac- 
comodate screw  is  cut  on  the  other 


side.  The  bell  has  pure  silver  con- 
tact points.  Throughout  the  an- 
nunciator, no  rubber  is  used  for  in- 
sulation. The  price  is  only  slightly 
higher  than  wood  case  annuncia- 
tors. 


Some  Exclusive  Features  of  Edwards  Bells 


Fahnestock  Clips: 

For  connecting  wires,  instead  of  old  screw  terminals.    Saves  time  and 
eliminates  loose  connections. 

Gong: 

Riveted  to  support  to  prevent  removal  or  turning. 
Cover: 

Held  in  position  at  three  points. 

Hammer  Rod,  Ball  and  Armature: 

One  piece  swagged  to  present  bending  in  operation.   Hammer  ball  operates 

inside  of  gong. 

Pivot: 

At  centre  of  balance  to  prevent  strain. 

Dust  and  Bug  Proof: 

Pivot  is  located  at  nearest  possi1)le  point  to  the  cover  where  there  is  prac- 
tically no  motion.  The  opening  is  only  slightly  larger  than  the  rod  which 
passes  through  it,  leaving  no  room  for  foreign  matter  to  enter. 

Finish : 

Black  enamel,  nickel  trimmings. 


The  Cadet 


The  Dixie 


Our  house  nearest  you  will  be  glad  to  supply  complete  Edwards  Catalogue  and  information  upon  request. 

NorthQtft  Ehctric  Compatty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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Over  Nine  Million 


Poured  Into  the  Electrical 
Users'  World  During  1918. 

In  less  than  four  years,  the  sale  of  BUSS  Fuses  ha*  increased 
from  291,767  to  9,000,000. 

3600'/.  Increase  in  Four  Years 

is  conclusive  evidence  of  the  superiority  of  mechanical  design 
and  supremacy  of  quality  of  BUSS  Fuses.    Note  these  figures: 

1915  Buss  Fuses  Sold       ■  •  291,767 

1916  .  -         -  1,325,538 

1917  -        -       -  4,650,297 

1918  -         over  9,000,000 

What  will  1919  bring? 

We  have  set  our  mark  to  over  18,000,000.  Our  increasing 
facilities  and  scientific  production  will  be  equal  to  the  task. 
Strict  confinement  to  our  high  standard  of  quality  vkrill  assure 
the  attainment  of  our  goal. 


id 
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VATIONAL 


FLEXTUBE' 


We  cannot  tell  you  all  about  all  Na- 
tional Products  in  this  limited  space, 
but  we  do  want  to  call  your  especial 
attention  to  certain  features  of  FLEX- 
TUBE  Non-Metallic  Flexible  Conduit. 

It's  the  original  seamless  interwoven  non- 
collapsible  non-metallic  flexible  conduit 
with  the  "rollerbearing"  interior.  There's 
absolutely  no  waste ;  every  foot  of  every 
coil  can  be  used,  and  it's  so  easy  to  fish  that 
it's  a  pleasure  for  the  wiremen  to  use.  That 
makes  it  profitable  for  the  contractor,  and 
its  quality  is  such  that  the  best  interests  of 
the  owners  are  served.  Note  the  construc- 
tion. The  seamless  interwoved  tubing  com- 
pounded ;  then  the  protecting  outer  braid, 
also  compounded — a  double  compounded 
tubing  which  is  satisfying  to  those  who  in- 
sist upon  the  highest  Cjuality.  Place  your 
order  for  your  requirements  with  your  job- 
ber;  specify  by  name— FLEXTUBE. 

Kational  Metal  Molding  6 

1118  l  ulton  Building 
Pittsburgh,  Pa. 


Atlanta  Cbicaeo 

Boston  Dallas 

Buenos  Aires  Denver 

Buffalo  Detroit 


Havana 

Los  Angeles 
Manila 
New  Vork 


Paris 

Philadelphia 

PonlartH 

Rio  dc  Janeiro 


Salt  Lake  City 
San  Francisco 
Seattle 
St.  Loui.s 


Canadian  Distributors— Canadian  General  Electric  Co.,  Limited 
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ONLY  GOOD  GOODS  ARE  IMITATED  i^E^ 


The  few  cents  extra  that  you  may  have 
to  pay  for 

North(^rti  Electric 

DURADUCT 


will  be  saved  many  times  over  in  labor, 
in  personal  pride  and  satisfaction  in  a 
good  job  well  done. 

Think  it  over ! 

Northern  Ekctnc  Company 


Montreal 

Halifax 

Ottawa 


UMITED 

Toronto 
London 
Winnipeg 


THt  BIACK  OOrrCD  LINE 


Regina 
Calgary 
Vancouver 


IS  THE  MARK  or 

 1 CT 


DURADU" 


THE    ELECTRICAL  NEWS 


February  15,  1919 


^lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 


lllllllllllllllllllllllll 


ARE  YOU  PREPARED  FOR 
THE  NEXT  LIGHTNING  SEASON? 


Single  exposure  photograph  showing  all  the 
varieties  of  Lightning 


It  is  none  too  soon  now  to  order  the  addi-  | 

tional  Lightning  Arresters  that  you  will  need  | 

next  spring  to  protect  your  station  apparatus,  | 

pole  type  transformers,  telephones,  street  cars,  | 

etc.,'  etc.  I 

Ask  us  for  information  and  quotations.    We  | 

are  prepared  to  furnish  Arresters  suitable  for  | 

any  class  of  service..  | 

CANADIAN  GENERAL  ELECTRIC  CO.  j 

Limited  = 

HEAD  OFFICE:  TORONTO.  J 

Sales  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  Ottawa,  Cobalt,  Soutb  Porcupine,  namilton,  London,  Winnipeg,  Calgary,  Edmonton,  Nelson  B 

and  Vancouver.  g 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIO^ 
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Write  to  u»  -  the  manufac- 
turer*— to  day  for 
particulars. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  St.,  TORONTO  61  Albert  Street,  WINNIPEG 

340  University  Street,  MONTREAL 


In  Constructing 


Automatic  Start  Induction 

Polyphase  Motors 


the  field  and  armature  windings  and  general  design  of  all  parts  are  made 
to  permit  a  maximum  amount  of  ventilation.  All  parts  are  constructed 
with  the  use  of  standard  jigs  and  gauges. 

to  60  H.P. 
They  Keep-a-running 

CENTURY  ELECTRIC  COMPANY 

St.  Louis,  Mo.,  U.S.A. 

SALES  OFFICES  IN  PRINCIPAL  CITIES 


Jones  &  Moore  Electric  Co.,  Ltd. 
294  Adelaide  St.  W.,  Toronto. 


Stock  carried  in  Canada  by : 
Great  West  Electric  Co.,  Ltd.,     Rudel-Belnap    Machy.    Co.,  Ltd., 
Winnipeg,   Man.  Can.  Express  Bldg.,  Montreal. 


Rankin  &  Cherrill,  55  Hastings 
St.  W.,  Vancouver,  B.C. 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  . .  50 

Allen  Company,  L.  B   59 

Allen  Inspection  Company   52 

Beardsley  Chandlier  Mfg.  Co   18 

Beaubien,  De  Gaspe   53 

Benjamin  Electric  Mfg.  Co   10 

Bissett  &  Webb   59 

Branston  Company,  Charles  A.  ... 

Bossley,  F.  J   40 

Boston  Insulated  Wire  and  Cable  Co.  12 

Boving  Hydraulic  &  Engineering  Co.  55 

Bradstreets   52 

Brandeis,  Charles   52 

British  Aluminium  Company  

Bussman  Electric  Co   3 

Calebaugh  Self  Lubricating  Carbon 

Company   .53 

Canada  Wire  and  Cable  Company..  59 

Canadian  Bridge  Company    01 

Canadian  Crocker  Wheeler  Co  

Canadian  General  Electric  Co   0 

Canadian  Hart  Accumulator  Co.  ...  63 
Canadian  Laco-Philips  Co.,  Ltd.  . .  . 

Canadian  Porcelain  Company   55 

Canadian  Westinghouse  Company  . . 
Chamberlain  &  Hookham  Meter  Co., 

Limited   ~ 

Century  Electric  Company    7 

Clemens  Electrical  Corporation   ...  13 

Cleveland  Armature  Works    01 

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co.  . .  . 

Cutter  Company   14 

Cutter  Company,  Geo  

Daum,  A.  F   02 

Dennison,  H.  J.  S   52 

Devoe  Electric  Switch  Company  ...  CO 

Dominion  Iron  &  Wrecking  Co.  ...  51 

Dossert  &  Company   53 

Duncan  Electrical  Company   14 

Economy  Fuse  and  Mfg.  Co   59 

Elec.  Maintenance  and  Repairs  Co...  63 

Electric  Railway  Improvement  Co..  l4 


Electric  Service  Supplies  Company. 
Electrical  Testing' Laboratories  ....  52 
Ewart  &  Jacob   52 


Ferranti  Electric  Company  . 
I'lexible  Conduit  Company  . 


18 
47 


G.  &  W.  Electric  Specialty  Co  

Gest,  G.  M.  Limited  

Great  West  Electric  Company   .)0 

Hamilton  Company,  Wm   12 

Hatheway  &  Knott   15 

Hessco  Company   

'Hughes  Electric  Heating  Co   20 

Illinois  Electric  Porcelain  Co  

Jefferson  Glass  Company   17 

Jones  &  Glassco  

Joyner,  A.  H.  Winter   52 

Kelsch,  R.  S   52 

Kent  Brothers   LI 

Kerry  &  Chace,  Limited   52 

Lancashire  Dynamo  and  Motor  Co.  58 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   52 

Lincoln  Electric  Company  of  Canada  CO 

Lindsley  Brothers  Company   61 

Lowry,  E.  A  

Lyman  Tube  and  Supply  Company.. 

MacGovern  &  Company    ...    53 

Martin  &  Sons,  H.  P   48 

Masco  Company   50 

McGill  Manufacturing  Company  . .  .  . ,  t-'l 

Mica  Company  of  Canada,  Ltd  

Mitchell,  Charles  H.  &  Percival  H..  52 

Moloney  Electric  Co.  of  Canada  ....  1 

Monarch  Electric.  Company   C2 

National  Cartage  &  Supply  Co   48 

National  Electric  Heating  Company  04 

National  Metal  Molding  Company  . .  4 

Northern  Aluminum  Company  ....  59 

Northern  Electric  Company   2 


Ohio  Brass  Company   11 

Onward  Manufacturing  Company  . . 
Orpen  Conduit  Company   15 

Packard  Electric  Company   

Petrie,  H.  W   46 

Philadelphia  Electric  Company  Sup- 
ply Dept  

Phillips  Electric  Works,  Eugene  F..  45 

Pittsburgh  Reflector  &  Illuminating 
Company   62 

Power  Plant  Equipment  Company  . . 

Pratt  &  Whitney  

Pringle,  R.  E.  T   04 

Redmanol  Chemical  Products  Co.  ..  51 

Renfrew  Electric  Company  

Ridout  &  Maybee   52 

Jlobbins  &  Myers  Company   19 

Robertson  Ltd.,  J.  M   52 

Salisbury  Electric  Co   12 

Sammett,  M.  A  '   50 

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan    12 

Spaulding  &  Sons  Company,  J  

Spielman  Agencies,  Regd   50 

Square  D  Company   57 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   53 

Steel  Company  of  Canada   10 

Superior  Electric  Company  

Tallman  Brass  and  Metal  Co   61 

Thompson,  Clarence   52 

Thompson,  Fred  &  Co  

Thompson-Levering  Company  ....  48 

Thordarson  Manufacturing  Company  59 

Toronto  and  Hamilton  Electric  Co.  53 

Tubular  Woven  Fabric  Company  ...  5 

Walger  Connector  Co   49 

Wagner  Electric  Manufacturing  Co. 
Ward  Leonard  Electric  Company  . . 
White  Electrical  Company,  T.  C.  . .  .  49 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance* 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 

Electrical  Measuring  Instrument* 


4912  Stenton  Are. 


PHILADELPHIA,  PA. 


A  "Galvaduct  "  Building— Plant  of  the  Goderich  Elevator  &  Transit  Co.,  Ltd.,  Goderich,  Ont. 

"GALVADUCT 


and  "LORICATED 


GALVADUCT 


if 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


*'LORlCATED  " 

A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 
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PRODUCTS 


T 


m 


"Hamilton"  Pig  Iron 
Open  Hearth  Steel  Billets 
Steel  and  Iron  Bars 

Forgings 
Railway  Fastenings 
Pole  Line  Hardware 
Bolts,  Nuts  and  Washers 
Wrought  Pipe 
Screws,  Wire 


and 


Wire  Products 
of  every  description 


COM 
OF CANADA 

In*,  umited 
HAMILTbli^  MONTREAL 
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Fundamental  Principles 

A  motor  requires  a  certain  number  of  WATTS  for 
a  iriven  effort  and  is  rated  for  certain  VOLTS. 

Watts  =  Volts  Amperes 

If  the  VOLTS  drop  below  motor  rating  the  AMP- 
ERES must  increase. 

The  motor  pulls  its  full  load  and  reaches  its  best 
speed  only  at  rated  VOLTS. 

When  the  motor  draws  excessive  AMPERES  (as 
it  does  at  low  VOLTS)  it  overheats.  Burnt-out  armatures 
naturally  result. 

Now  good  bonding  delivers  the  largest  percentage  of 
the  power  house.  VOLTS  to  the  motor,  with  these  results: — 

I.  Maximum  motor  capacity  and  speed. 
Minimum  motor  troubles. 


2 . 

3- 


Saving  in  power. 
So  good  bonding  is  a  paying  investment. 

0-B  Bonds  are  good  Bonds, 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


92^4  % 

EFFICIENCY 

Under  Actual 
Operating  Condition- 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  Bldg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents : 

Geo.  H.  JamesoH,  Vancouver  J  L.  Neilson,  Winnipeg,  Man. 


The  Salisbury  Electric  Radiator 

has  a  special  value  in  the  early  spring  when  re- 
gular heating  is  not  necessary.  We  have  a  good 
proposition  for  you,  we  will  help  you  to  sell  the 
SALISBURY  ELECTRIC  RADIATOR  to  your 
customers — If  you  will  send  us  a  list  of  their  names 
we  will  write  to  them  direct. 

Real  Electric  Radiation — No  Water— No  Repairs 
WRITE  US  TO  DA  Y 

SALISBURY  ELECTRIC  COMPANY,  LIMITED 

615  YONGE  ST.  TORONTO 


February  15,  I'JIO 
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THE  ClEMENS'ELtCTRICAL CORR 

OF  CANADA.  ITD. 

LKING  WILLIAM  &  FERGUSON  AVE 4 


LHamilfon 

a  I  ■■  tii  ft,,  t 


Canada ! 

i     I  ■I  I  ■ 


J.  C.  REFILLABLE  FUSE  PLUGS  have 
been  developed  to  fill  a  demand  for  a  refill- 
able  Fuse  of  the  Plug  type  which  would  be 
simple  in  construction, .  simple  to  refill,  ser- 
viceable, and  saving  in  costs. 

Standard  Fuse  Plugs  when  burnt  out  are 
thrown  away,  or  scrapped,  which  is  waste- 
ful and  expensive,  especially  in  these  days 
of  conservation. 

J.  C.  REFILLABLE  FUSE  PLUGS  save  this 
waste  and  expense,  as  when  they  burn  out 
they  can  be  refilled,  and  refilled  twenty  to 
thirty  times,  at  a  cost  of  Ic  each. 

Our  Arcarest  Refills  are  simple  in  design,  and 
require  no  tools  to  insert  them  in  Plugs. 

THE  J.  C.  REFILLABLE  FUSE  PLUGS 
stand  highest  in  protection,  service,  and  sav- 
ing, and  are  manufactured  to  conform  with 
the  National  Electric  Code  Standard  dimen- 
sions. 

J.  C.  REFILLABLE  FUSE  PLUGS  are  guar- 
anteed to  give  perfect  satisfaction. 

J.  C.  REFILLABLE  FUSE  PLUGS  are  used 
mainly  in  Industrial  Plants,  Office  Buildings, 
Hotels,  Railways,  and  other  large  users  of 
Fuse  Plugs.  Also  operating  Companies  are 
particularly  interested  in  them,  as  it  enables 
them  to  reduce  the  Capital  tied  up  in  carry- 
ing a  large  varied  stock  of  Fuses.  By  using 
our  Arcarest  Refills  it  is  very  convenient  to 
change  to  any  capacity  required. 

J.  C.  REFILLABLE  FUSE  PLUGS  are  inter- 
changeable to  any  capacity  from  6  to  30  amp- 
eres. 


Approved  by  the  Hydro -Electric 
Power  Commission  of  Ontario 

Ask  your  Jobber  tor  them 

Information  and  Prices 
on  Request 


T  H  R    1<:  L  FX  T  R  I  C  A  L    N  F,  W  S 
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FLUSH  SWITCH 
APPROVED 


Chicago 
Underwriters' 
Laboratories 
File  E.  3588 


Shallow 
Type 

Easy  to 
Wire 


Manufacturers 


The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


ARC  WELDING   RAIL  BONDING 

ERICO  PORTABLE  RHEOSTAT  c(^nstitutes  a  com- 
liletc  arc  welding  set  whicli  can  be  used  in  shop  or 
along  track,  wherever  the  power  line  runs,  for  general 
arc  welding  purposes  such  as  joining  frame  members, 
building  up  worn  axles,  mending  leaky  i>ii)e  lines,  and 
repairing  worn  key  ways  in  armature  shafts  as  well  as 
broken  jjarts. 

burthermore,  when  used  with  the  ERICO  PORTABLE 

WELDER  the  most  efficient  and  durable  rail  bond  on 
the  market  can  be  installed  with  an  ease  and  speed  that 
are  unrivaled.  The  rheostat  weighs  140  lbs.,  the  welder 
(i.")  ll)s.    No  trouble  in  clearing  traffic. 

For  further  information  address 

THE  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 

CLEVELAND,  OHIO 


I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Kon  closable  on  overload.     Direct  acting,  lime  limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory  :   Philadelphia,  Pa. 

New  ^'o^k,  50  Church  St.  Chicago,  Monadnock  Block. 

Detroit,  Mich.,  Ford  Bldg.  Pittsburgh,  Park  Building. 

Indianapolis,  Ind.,  Telephone  Bldg.    Minneapolis,  Metropolitan  Life  Jildg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


I'NIVF.RSAL  INSULATOR  Si;PPORTS  are  specially  designed 
malleable  iron  clamps  made  in  foiii  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  slieds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33.  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle        Secondary  List 


Catalogue 
No, 
lll);<i 


Pi iniary 
Voltage 
inn-120 
1(10-1211 


Secondary 
Voltage 


1.50 
2.00 


ASK  YOUR  JOBBER 

KILLARK  ELECTRIC  MFG.  COMPANY 


ST.  LOUIS.  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 
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Customers  Like  Them 


Nothing  loose — no  wiggly  parts — just  a 
nicely  shaped  porcelain  shell  snugly  hold- 
ing the  high  capacity  (660  watt)  push  but- 
ton mechanism — easy  to  wire  (see  illustra- 
tion)— simple  to   operate — and  indicating. 

Porcelain  Push  Sockets 

They  are  well  made,  symmetrical,  proof 
against  shock — particularly  suited  for  use 
in  bathrooms,  hospitals,  laundries,  etc.  A 
moist  cloth  makes  them  look  like  new — 
clean  and  sanitary,  after  years  of  service. 


BENJAMIN  ELECTRIC  MFG.  CO.  OF  CANADA,  LIMITED 

  MAK»ERS    OF  • 

Benjamin 

PRODUCTS  OF  CANADA 

HEAD  OFFICE  AND  WORKS      -     ■       11-17  Charlotte  St.,  TORONTO 


r 


February  15,  1919 


THE   ELECTRICAL  NEWS 


17 


BALL  GLOBES  FOR 
EXTERIOR  LIGHTING 


"MOONSTONE" 

Ball  Globes 

give  the  next  thing  to  dayhght, 
and  have  been  selected  for  the 
lighting  of  thoroughfares  in  many 
of  the  largest  cities  of  the  Dominion, 
They  are  the  best  for  ''White" 
Way  lighting. 

Send  for  Catalogue 


Made  in  Canada  by 


Jefferson  Class  Co.,  Limited 

Factory  and  Head  Office:  388  Carlaw  Ave.,  T#^D/^"MT/^ 
Down  Town  Show  Rooms:   164  Bay  Street     1  W IX  W  IN  1  V-F 


MONTREAL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 
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FERRANTI  ELECTRICAL 

EQUIPMENT 

is  the 

Standard 

of 

Efficiency 


Watt  Meter 


House  Service  and 
Power  Meters,  Am- 
meters, Voltmeters, 
Current  and  Poten- 
tial Transformers 
supplied  from  stock. 


Potential  Trantformers 


We  can  meet  your  requirements 
in  Transformers  for  any^purpose. 

Before  ordering  elsewhere 
be  sure  lo  ash  for  our 
prices  and  delivery 


AMPERES 


r 


Volt  Meter 


FERRANTI  products 

are  of  the  finest 
British  and  Canadian 
manufacture 


Current  Transformers 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbourne  St. 


MONTREAL 

128  Bleury  St. 


HALIFAX,  N.S. 

3  Victoria  Road 


WINNIPEG 

Farmer's  Advocate  BIdg. 
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The  Nameplate  Which  Helps  Make  the  Sale 


The  R&M  Fan  advertising,  which  has  been  running  in  the  leading 
magazines  for  more  than  a  decade,  has  taught  the  general  public  the 
significance  of  R&M  Quality. 

When  the  discerning  fan  buyer  looks  at  the  name  plate  on  the  fan, 
and  finds  there,  the  name  "Robbinsand  Myers",  he  knows  that  the  fan  is  a 
quality  product — one  which  is  guaranteed  to  give  absolute  satisfaction. 
The  dealer's  sale  is  well  on  the  way  towards  realization, 
« 

Low  selling  costs  and  satisfied  customers  are  insured  the  dealer  who 
connects  up  with  R&M  Fan  quality  and  R&M  Advertising. 

To  enable  R&M  Fan  dealers  to  identify  themselves  with  R&M 
magazine  advertising  we  are  prepared  to  supply  a  complete  line  of  free 
advertising  matter  for  local  use  over  the  dealer's  name.  This  material  is 
described  in  a  folder,  just  off  the  press.  If  you  haven't  received  a  copy, 
write  for  one. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  &  Crowe  Dawson  A  Co.,  Ltd.  La  Cie  Codere  4  Fils,  Inc.         Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  Electric  Co.        John  Starr.  Son  &  Co.,  Ltd.  Great  West  Electric  Co.  Rogers   Electric   Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 

Hobbins  &  M^er$  otitis 
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HUGHES 

ELECTRIC 

WATER 
HEATERS 


7.1(1  I,,  2000 
liKKt  W  all  Watt 


4(100 
Watt 


Made  for  i  lo  or  220  volt  service.  iSimple, 
Durable  and  economical.  Built  on  lines  of 
best  Electrical  Construction.  Easy  to  install 
on  Domestic  Hot  Water  Systems.  Single  or 
three  heat  control,  also  for  two  voltage  systems, 
two  heat. 


TYPES 

WATTS 

HEATS 

VOLTAGE 

S-5 

500 

S.H 

110  or  220 

S-7 

750 

S.H 

110  or  220 

S-1 

1000 

S.H 

110  or  220 

S-13 

1000 

3  H 

110  or  220 

S-153 

1500 

3  H 

110  or  220 

S-152 

1500 

2  H 

1 10  and  220 

S-23 

2000 

3  H 

110  or  220 

S-22 

2000 

2  H 

110  and  220 

S-33 

3000 

3  H 

110  or  220 

S-32 

3000 

2  H 

110  and  220 

S-4 

4000 

6  H 

110  or  220 

New  Address 


Hughes  Electric  Heating  Co. 

Wrigley  Bldg.  B.,  Carlaw  Avenue 

Toronto,    -  Ontario 


HOJ  WATER  SUPPLy 
PASS  TEE 


February  l.'>.  1919 
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Ontario  Electrical  Men  Prepare 
to  Practice  the  Goodwin  Policy 

W.  L.  Goodwin  gave  the  electrical  men  of  Ontario  pro- 
vince a  new  vision  on  January  30  and  31.  when  he  visited 
Toronto  and  addressed,  at  different  times,  gatherings  of 
municipal  engineers,  manufacturers,  jobber.-;  and  contractor- 
dealers.  The  engineers  started  it  with  their  semi-annual 
convention  by  inviting  Mr.  Goodwin  to  he  present  on  Fri- 
day morning  and  explain  in  detail  his  plan  of  organization. 
The  manufacturers  and  jobbers  took  advantage  of  the  op- 
portunity to  secure  him  for  Friday  afternoon  and  in  the  ev- 
ening he  met  the  contractor-dealers  and  gave  them  such  a 
heart-to-heart  talk  as  will  continue  to  bear  fruit  for  many 
days  to  come. 

There  is  one  fact  that  now  stands  out  more  prominently 
as  the  result  of  Mr.  Goodwin's  visit — the  aim  of  every  branch 
of  the  electrical  industry  is  the  same;  every  one  in  it.  the 
central  station,  the  manufacturer,  the  jobber  and  the  con- 
tractor-dealer are  working  for  the  same  goal — bigger  sales  of 
electrical  goods.  In  the  past  the  manufacturer  has  been  in- 
clined to  say  to  the  jobber  and  the  jobber  to  the  retailer — 
"Where  would  you  be  if  it  were  not  for  us?"  The  dealer  and 
jobber  respectively  replied:  "And  where  would  you  be  if 
it  were  not  for  us?"  Mr.  Goodwin  ofifers  a  new  viewpoint — 
"Where  would  any  of  us  be  if  it  were  not  for  all  of  us?" 
In  so  doing  he  demonstrates  that  the  interests  of  all  are 
intimately  bound  up  to.gether.  The  space  previously  looked 
upon  as  a  sparring  "ring"  he  transforms  into  a  round  tabic 


of  get-togeth,;r  discussions.  Closer  contact  shows  each  that 
the  "other  fellow,"  so  long  considered  a  knave  and  a  rascal, 
is  really  an  honest  man,  and  with  the  realization  of  this  fact 
our  suspicions  disappear,  our  common  sense  gets  the  better 
of  our  prejudices  and  our  imaginary  feelings  of  diversified 
and  opponent  aims  vanish  into  thin  mist. 

It  may  be  too  early  to  state  definitely  that  the  Goodwin 
plan  of  organization  is  actually  applied  in  Canada  to-day 
as  the  result  of  Mr.  Goodwin's  propaganda  work,  but  we 
believe  we  are  quite  within  the  mark  in  saying  that  the  vari- 
ous elements  in  the  trade  are  more  nearly  in  synchronism 
than  they  have  ever  been  before.  And.  by  the  way,  that  word 
synchronism  was  used  to  good  effect  i)y  Mr.  Goodwin  in 
paralleling  the  relationship  between  the  various  "machines" 
m  the  electrical  industry  and  the  various  machines  in  a  power 
house  when  he  pointed  to  the  inefficient  results  if  electric 
generators  do  not  properly  synchronize,  which  is  no  worse 
than  the  chaotic  state  of  the  whole  industry  to-day  as  the 
result  of  a  lack  of  general  co-operation. 

The  manufacturers  are  well  on  the  way  to  organization; 
so  are  the  jobbers.  The  contractor-dealers  are  already  pre- 
pared. Regarding  the  central  station  situation,  there  is  the 
Canadian  Electrical  Association  and  the  Association  of  Muni- 
cipal Electrical  Engineers.  The  latter  organization  practi- 
cally committed  itself  to  support  the  scheme,  but  so  far  as 
we  know  the  matter  has  not  as  yet  been  discussed  before  the 
private  companies.  This  would  seem  to  be  a  step  for  the 
very  near  future,  for  no  plan  of  general  co-operation  can  be 
a  real  success  unless  everybody  joins  in.  The  general  plan, 
as  it  will  likely  work  out  finally,  calls  for  representatives 
chosen  from  every  organization  or  association  covering  a 
distinct  field,  in  the  industry.  These  representatives  would 
meet  as  a  joint  executive  to  discuss  all  points  at  issue  be- 
tween the  various  sections  and  reach  an  amicable  under- 
standing. It  is  thus  evident  that  nothing  less  than  a  full  re- 
presentation could  really  bring  about  co-operation  and  co- 
ordination in  fact. 


Clearing  Houses  Also 
Needed  for  Technical  Men 

The  Canadian  Government  is  establishing  employment 
bureaus  all  over  Canada— some  65  in  all— which  will,  in  ef- 
tect,  act  as  clearing  houses  where  employers  requiring  labor 
and  laborers  looking  for  employment  may  get  in  touch  with 
one  another.  Apparently,  however,  the  scheme  was  not 
designed  for  any  particular  class,  or  perhaps  it  would  be 
nearer  the  fact  to  say  it  was  only  designed  for  one  class, 
namely,  the  laborer,  who,  on  account  of  his  greater  num- 
bers and  his  natural  limitations  for  getting  in  touch  with  any 
employment  except  that  nearest  to  hand,  naturally  will  mon- 
opolize the  government's  efTorts.  Yet  there  are  other  classes 
of  returned  men' for  which  it  is  just  as  essential  that  provi- 
sion be  made.  Indeed  insofar  as  the  development  work  of 
the  country  is  concerned  it  is  of  the  very  greatest  import- 
ance that  men  of  constructive  ability  should  be  utilized  as 
soon  as  possible,  as  their  work  must  necessarily  precede  that 
of  the  mechanical  trades.  For  this  reason  it  is  urgent  that 
engineers  and  technical  men.  men  with  construction  experi- 
ence or  who  have  held  positions  which  developed  organiza- 
tion ability,  should  be  given  congenial  employment  the  very 
moment  they  are  discharged  from  military  service.  Aside 
from  the  fact,  of  course,  that  the  members  of  the  mechani- 
cal trade  must  be  fed  and  clothed  their  employment  neces- 
sarily follows  by  a  few  weeks,  or  months,  as  the  case  may 
be,  the  employment  of  the  man  with  technical  or  organiza- 
tion training. 

One  cannot  but  realize  that  the  plan  of  the  government 
is  incomplete  so  far  as  the  professional  man  is  concerned. 
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\\v  undtTslaiKl  tlial  rciUH'scntations  art'  lii'insr  made  in  llu' 
l)r(i|)(.T  (|uarli  rs  In  lia\H'  llir  weak  pniiits  in  llu-  plan  st  iH-n.^lh- 
ciU'd  up.  Tlu-  pri)])()sals  will  no  dotilit  take  coi^nizaiu'c  (il 
the  fad  that  the  li-chiiical  man  is  nnt  (|iiitc  so  local  in  his 
activities,  which  will  make  it  less  necessary  to  liavc  the  of- 
fices close.  loKethcr — jirohahly  one  or  two  in  each  province 
will  he  siiflicienl.  These,  douhtless,  should  ])e  in  charjje  of 
technical  men  who  have  been  overseas.  The  immediate  work 
of  these  ofl'icials  would  seem  to  he  the  <d)tainin,u;  of  a  list  of 
jiositions  vacant  from  municipalities,  private  corporations, 
and  others  requirins'  the  services  of  technical  men,  and  a 
compilation  of  the  experience,  technical  training,  record,  etc.. 
of  the  men  whose  servicVs  are  at  disposal. 

It  must  he  remembered,  however,  that  the  success  of  any 
such  scheme  as  tliis  is  ^dependent  upon  tlie  demand  for  men 
hein.i;-  equal  to  the  supply.  .\t  the  present  moment  this  does 
not  appear  to  he  the  case.  The  .i-overnment  has  said  definite- 
ly "We  will  see  that  there  is  no  unemployment."  So  far 
they  have  not  lived  up  to  this  i)romise  and  the  estal)lishmcnt 
of  emi)loymeni  bureaus  when  tliere  is  no  employment  is  not 
a  solution. 


Electric  Club  of  Toronto  Hold  Record  Meetings 

.Sir  Robert  Falconer,  president  of  the  University  of  To- 
ronto, addressed  the  Electric  C'lnb  of  Toronto  at  their  lunch- 
eon on  Friday,  January,  2-lth.  on  th'e  subject:  "Fducational 
Adjustments  Resulting-  from  the  War."  ,Sir  Robert  emph- 
asized the  necessity  of  correctin.g  the  error  existin.g  in  the 
avera.ge  mind  that  the  education  of  the  future  will  be  mater- 
ially different  from  that  in  the  past.  He  pointed  out  that 
idealism  has  existed  to  a  very  marked  degree  in  the  teaching 
of  scientists  and  educationalists  long  before  the  war  and 
that  the  only  change  we  could  hope  for  would  be  a  purer  at- 
mosphere and  in  general  more  favorable  conditions  which 
would  make  it  possible  now  for  the  first  time  to  convert  our 
ideals  into  realities.  Sir  Ro])ert  compared  the  German  ideal 
with  those  of  the  nations  at  war  with  her.  One  was  a  sub- 
servience of  the  rights  and  liberties  of  the  individual  that 
the  nation,  as  a  unit,  might  be  efficient.  The  other  worked 
for  the  same  efficiency  throu.gh  the"  development  of  each 
individual.  The  first  idea  represented  individual  slavery; 
the  second  individual  freedom.  ^  It  was  for  this  we  have 
fought  for  four  years,  and  it  is  this  personal  freedom  that 
will  now  make  possible  a  more  perfect  application  and  reali- 
zation of  the  worth-while  things  in  life. 

The  speaker  outlined  briefly  the  general  lines  along 
which  he  considered  education  should  proceed.  The  idea  that 
a  university  trainin.g  was  for  any  particular  class  of  stratum 
of  society  was  entirely  wrong.  On  the  other  hand  such  edu- 
cation as  our  universities  give  would  be  unfit  and  unwise  for 
all.  The  trainin.g  of  each  individual  should  be  such  that  he 
would  be  enabled  to  make  the  best  use  of  his  natural  gifts  so 
that  in  the  aggre.gate  the  nation  would  be  applying  their  abi- 
lity at  maximum  efficiency.  This  would  mean  the  highest 
national  efficiency — an  efficiency  quite  as  great  as  the  Ger- 
man ideal  and  based  on  an  infinitely  more  permanent  and 
more  lunnan  foundation. 

.Sir  Robert  closed  with  an  appeal  for  the  more  generous 
reco.gnition  of  ,thc  financial  needs  of  educdtion.  We  readily 
provide  money  for  the  establishment  of  industries  from  which 
wc  do  not  hope  to  receive  dividends  for  many  years  to  come. 
.Surely  wc  should  not  be  less  .generous  in  the  development 
of  our  young  men  and  women  u])on  whom  the  future  f)f  our 
national  success  so  absolutely  de])ends. 

The  largest  attendance  in  the  history  o!  the  club  greeted 
Dr.  V.  B.  Jewett,  at  the  February  7  luncheon,  when  the 
distinguished  guest  described  some  recent  developments  in 
"Wireless  Telegrai)hy.  Dr.  jewett  is  director  of  the  Re- 
search liranch  of  the  I'ell  Telephone  System  and  Chief 


gineer  of  the  Western  l-.leclric  (  ompany.  and  has  played  a 
most  inii)ortanl  pari  in  tiie  devlopnient  of  wireless  com- 
munication for  war  purposes.  Dr.  Jewett  described  the  earlier 
i  x])eriments  resulting  finally  in' connecting  this  continent  with 
l'.iiro])e.  For  the  last  two  years,  however,  all  the  energies 
of  his  laboratory  had  been  devoted  to  the  application  of  wire- 
less to  aviation,  and  naval  operation  and  control.  The  final 
result  is  that  aviators  are  now  able  to  communicate  with  one 
another  and  with  groimd  stations,  and  naval  operations  have 
been  tremendously  simplified.  In  the  search  for  submarines 
wireless  had  ))roveii  particularly  effective.  In  our  next  issue 
a  more  complete  re])ort  of  Dr.  J  jwett's  address  will  be  given. 


Montreal  Electric  Club  Also  Very  Active 

Mr.  II.  T.  Meldrum.  who  was  for  three  years  connected 
with  the  ('.  I'.  R.  War  Office  Purchasing  Agency  in  London, 
spoke  on  "Trade  Opportunities,"  at  the  Montreal  Electrical 
Luncheon,  on  January  15th.  He  remarked  that  up  to  1914  our 
manufacturers  w'ere  not  widely  known  abroad,  but  that  to- 
day a  new  policy  was  forced  on  the  manufacturers  and  they 
were  takin.g  up  this  jjoTicy  with  a  vigor  and  hopefulness  that 
would  not  have  been  expected  of  them  four  years  ago.  Mr. 
Meldrum  expected  a  considerable  business  to  come  to  Canada 
during  the  reconstruction  period,  hut  at  the  same  time  be- 
lieved there  would  Ite  a  certain  amount  of  delay  in  the  placing 
of  actual  contracts. 

It  would,  he  said,  probably  be  months  before  a  scheme 
of  rebuilding  Europe  on  a  permanent  basis  was  arranged  for; 
when  that  business  came  it  would  be  on  a  large  scale,  as 
enormous  quantities  of  supplies  of  all  kinds  would  be  requir- 
ed. In  the  meantime  manufacturers  should  prepare  them- 
selves by  ascertaining  the  types  of  material  which  will  be 
required  and  by  making  arrangements  for  the  consolidation 
of  forces  in  order  to  take  charge'  of  big  contracts.  In  lus 
opinion,  Europe  would  not  be  a  permanent  field  for  Canadian 
manufactured  exports,  basing  his  opinion  on  the  fact  that 
advanced  tariff  schedules  would  come  into  operation  which 
would  not  he  advanta.geous  to  Canada.  He  therefore  looked 
to  other  parts  of  the  world  as  offering  more  attractive  per- 
manent fields  for  Canadian  manufactured  goods.  In  this 
classification  he  would  include  Asia,  Africa  and  South  Amer- 
ica. Let  Canadian  firms  go  after  this  business  as  fast  as 
shippin.g  readjustment  would  permit;  it  would  be  a  strong 
basis  for  a  permanent  trade.  By  getting  in  when  there  was 
.great  need  and  selling  honest  goods  at  an  honest  price  Can- 
ada could  establish  a  reputation  which  would  stand  her  in 
good  stead  when  competition  again  became  keen.  Her  in- 
creased production  would  cheapen  the  output  to  the  point 
where  she  could  meet  the  manufacturers  of  other  countries 
with  a  more  or  less  even  chance.  While  Canada  w-as  handi- 
capped in  respect  to  high  cost  of  labor  and  climatic  con- 
ditions, she  was  in  a  splendid  position  as  regards  the  supply  of 
certain  essential  raw  materials,  in  immense  power  develop- 
ments, in  a  strong  aggressive  population,  and  the  advantage 
of  a  climate  that  kept  the  vitality  of  the  people  at  a  high 
pitch. 

In  addressing  the  Montreal  Electrical  Luncheon  on  Jan- 
uary ;23nd,  on  "Drafts  for  the  Front,"  Major  Geo.  G.  Mit- 
chell described  the  work  of  transporting  troops  between 
En.gland  and  France,  particularly  in  relation  to  the  drafts 
sent  across  from  time  to  time  to  keep  up  the  strength  in  the 
front  line  trenches.  The  speaker  gave  particulars  of  the 
activities  followin.g  upon  orders  from,  the  front  to  send  a 
large  draft  to  some  unit  in  France.  He  stated  that  the  clos- 
est examination  possible  was  made  of  the  men  who  com- 
l)osed  the  draft.  It  was  true  that  the  red  tape  involved  much 
work,  but  it  was  necessary  to  produce  a  fit  soldier  for  the 
front  line    Major  Mitchell  also  described  the  send-off  ,given 
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soldiers  eml)arking  at  Soiitlianipton,  and  tluir  arrival  at  tlu- 
base,  and  later  the  front  line. 

"National  Research"  was  the  subject  of  a  talk  l>y  Mr.  \\  . 
B.  Campbell,  at  the  Montreal  Electrical  Luncheon,  on  Janu- 
ary 39.  After  pointing  out  how  the  world  had  benefited  from 
scientific  and  industrial  research.  Mr.  Campbell  remarked  that 
the  three  essentials  for  el>icient  research  work  was  a  good 
library,  apparatus,  and  suitable  men.  He  urged  in  favor  of  a 
central  laboratory,  insteatl  of  a  number  of  small  units. 

To  establish  this  all  the  existing  government  laljoratories 
should  be  combined  into  one  large  laboratory.  This  had  been 
suggested  before  now.  but  the  suggestion  had  met  with  op- 
position from  the  departments  concerned.  The  opposition 
was  based  chiefly  on  the  rather  intense  jealousy  which  existed 
between  some  of  the  departments,  particularly  those  whose 
work  was  liable  to  overlap.  They  reasoned  that,  if  all  labor- 
atories were  combined,  the  work  of  some  would  be  credited  to 
others,  and  that  there  would  be  a  danger  of  more  money 
being  granted  for  some  work  than  was  given  for  other  equally 
important  work.  This  difticultv  would  be  avoided  if  the  de- 
cision as  to  the  extent  of  any  investigation,  and  the  money 
expended  for  it.  be  left,  as  at  present,  under  the  supervision 
of  the  departments  concerned.  E.ich  government  branch  or 
department  which  felt  that  research  should  be  conducted  on 
some  subject  under  its  jurisdiction,  woubl  allot  a  suitable 
sum  for  the  work.  This  would  be  expended  by  the  laboratory 
to  the  best  advantage,  and  the  results  would  be  the  properly 
of  the  department  or  branch  to  be  used  as  they  saw  fit.  Pro- 
gress reports  wcmld  go  to  the  department  at  fre(|uent  mtcr- 
\als.  so  that  it  niiglit  keep  in  touch  with  the  work.  The  per- 
sonnel employed  would  be  under  the  sole  supervision  of  the 
laboratory,  and  would  to  this  extent  be  removed  from  politi- 
cal patronage. 

Major  Ward,  a  Canadian  who  lived  in  ICngland  for  ten 
years,  and  who  described  himself  as  a  parson  in  disguise, 
was  the  speaker  at  the  Montreal  Electrical  Luncheon,  on 
February  .">.  In  a  talk  full  of  racy  incidents,  he  pictured  the 
life  of  a  Tommy  from  the  time  of  his  enlistment  until  he 
reached  the  front.  The  discomforts,  to  use  a  very  mild  term, 
of  the  trenches — sewers.  Major  W  ard  called  many  of  them — 
were  described:  the  necessity  which  compelled  men  to  sleep 
in  water  soaked  clothes  and  under  very  exacting  conditions, 
and  how  men  had  to  shave  with  tea  and  even  with  soup,  was 
graphically  pictured  by  the  speaker.  The  ordinary  Tommy, 
he  said,  practically  lost  all  sense  of  responsibility:  and  many 
of  the  wounded  men,  who  had  all  possible  hospitality  lavish- 
ed on  them  in  England,  were'apt  to  contrast  their  treatment 
in  Canada,  where  they,  of  course,  drifted  back  to  their  homes, 
although  much  was  being  done  for  returned  men  in  this 
country. 

Major  W  ard  made  a  forceful  appeal  for  consideration  for 
returned  men.  many  of  whom  had  not  yet  regained  their 
normal  condition.  Their  services  af  the  front  deserved  for- 
bearance on  the  part  of  those  who  had  not  shared  in  the 
fighting,  and  he  asked  for  patience  in  dealing  with  the  men. 

Turning  aside  for  an  evening  from  the  perplexities  of  the 
electrical  industry,  the  members  of  the  Montreal  Electrical 
Luncheon  and  their  friends  held  high  festival  at  a  smoking 
concert  at  the  Windsor  Hotel  on  February  6.  The  Ladies 
Ordinary  was  filled  to  overflowing,  and  a  right  merry  time 
was  enjoyed.  Mr.  \V.  H.  W  inter  presided.  The  programme 
was  arranged  l)y  the  entertainment  committee — Messrs. 
Dwight  Smith  (chairman),  J.  W.  Pilcher,  and  E.  Sayer.  It 
was  full  of  good  things,  one  of  the  items  which  appealed  to 
the  audience  being  the  boxing  l)Outs  arranged  by  Billy  .\rni- 
strong.  who  also  staged  a  very  farcical  exhil)ition  of  the 
noble  art.  In  the  interval  there  was  abundance  of  refresh- 
ments.   The  whole  proceedings  were  naturally  of  the  free 


and  easy  description,  and  a  fine  entertainment  concluded 
ibout  midnight.  During  the  evening  Mr.  Winter  announced 
that  the  average  attendance  at  the  luncheons  w^as  increasing, 
and  had  gone  up  from  .)(>  in  1917  to  in  19IS.  and  to  01 
during  the  present  season. 

The  following  is  the  programme: — First  spasm,  pipes  anil 
drums.  Sgt.  McKinnon  and  Sgt.  Clordie  Davis,  4;^nd  Batt.: 
patriotic  song,  Mr.  Jas.  Poole:  selection  from  Dr.  Drum- 
mond's  Poems.  Mr.  Turner:  comic  song.  Mr.  Bert  Mason; 
tenor  solo.  Mr.  T.  Bissett;  monologue.  Witty  Warren.  Sec- 
ond spasm,  drum  solo.  Sgt.  Gordie  Davis.  42nd  Batt.;  I!  round 
boxing  bouts,  members  of  M..\..\..\.;  Scotch  ballads,  Mr. 
James  Poole;  monologue,  Trooper  Brown;  cello,,  solo 
"Priere."  Sgt.  Denton;  songs  of  the  day.  Mr.  Bert  Ma.son; 
funny  >ayings.  Witty  Warren;  recitation,  Mr.  Turner. 


Toronto  Section  A.I.E.E.  Discuss  Manufacture 
of  Porcelain 

It  is  possible  that  Omar  Khayyam,  in  the  market  place, 
as  he  "watched  the  potter  thumbing  his  wet  clay,"  received 
some  insight  into  the  manufacture  of  porcelain,  but  he 
would  have  obtained  a  better  working  knowledge  of  the  sul)- 
ject  if  he  had  lived  long  enough  to  hear  the  paper  which 
was  read  by  Mr.  Hugo  J.  Lundgren  of  Peterboro  to  the 
Toronto  section  of  the  A.  T.  E.  E.  last  week.  Not  only  did 
the  author  treat  of  the  electrical  applications  of  the  material, 
l)ut  he  gave  a  summary  of  tlie  develoi)ment  of  porcelain 
manufacture  in  general.  In  the  great  scheme  of  the  universe 
it  was  not  intended  that  Canada  should  be  an  insulator 
manufacturing  country,  for  the  great  glacial  slides  carried 
all  sedimentary  deposits,  including  the  valuable  china  clay, 
down  into  the  States.  However  the  glaciers  failed  to  clean 
out  a  rock  pocket  in  the  Province  of  Quebec  which  is  now  the 
chief  source  of  the  mineral  in  the  Dominion.  The  other  in- 
gredient of  electrical  porcelain,  namely,  feldspar,  is  very 
abundant  in  Canada. 

Both  the  wet  and  the  dry  process  are  employed  for  mak- 
ing insulator  porcelain,  but  the  former  is  most  in  use  for  high 
tension  material.  Elements  ff)r  suspension  insulators  and 
similar  jjarts  required  in  quantity  are  moulded  in  steel  dies 
in  a  press  with  special  precauti(jns  to  prevent  the  clay  stick- 
ing to  the  mould.  A  few  years  ago  a  record  was  achieved 
by  an  insulator  which  took  a  puncture  test  of  15,000  volts, 
the  insulator  being  one  of  the  same  size  and  shape  as  that 
used  on  telegraph  lines.  To-day,  twenty-five  years  later, 
with  the  same  raw  materials  a  porcelain  is  made  which  will 
stand  a  test  of  1  .).ftO()  ivolts  per  millimetre.  Above-seven 
mm.  tlie  dielectric  strength  becomes  less.  A  gre^tter  propor- 
tion of  feldspar  will  increase  ■'the  dielectric  stress,  but  usu- 
ally at  the  expense  of 'the-;  physical  properties.  Under  ideal 
loalding  conditions  the  compressive  strength  might  be  taken 
at  8,000  lbs.  per  sq.  in.'  and  the  tensile  strength  24,000  lbs. 
per  sq.  in.,  hut  such  conditions  are  very  difficult  to  realize 
in  practice.  Insulators.-,  are  largely-  subject  ,^o  unbalanced 
strains  which  makes  their  virtual  strength  mticn' lower  than 
tests  would  indicate.  3;;he  hardness  of  electrical  porcelain 
is  7  on  Mohi's  scale  an,d  its  specific  gravity  abotrt  3.4. 

 -"•i  '.-  -  .  .,,  " 

Annual  Meeting  of  the  J.C.T.O. 

The  annual  meeting  of  the  Joint  Committee  of  Technical 
Organizatio^^s  will  he  Held  on  March  24.  The  place  of  meet- 
ing will,  probably  be  the  Chemistry  and  Mining  Building  of 
the  University  of  Toronto,  but  a  definite  statement  will  be 
made  later.  It  is  announced  that  the  addresses  this  year  will 
lie  given  over  almost  entirely  to  a  discussion  of  various 
phases  of  the  labor  situation  a-s  it  affect.s.  the  electrical  in- 
dustry. 
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Ontario  Municipal  Electrical  Engineers  Celebrate 

their  First  Anniversary 

A  Vigorous  Organization  of  Keen,  Aggressive  Men 


The  Association  of  Municipal  Electrical  Engineers  of 
Ontario,  which  celebrated  its  first  anniversary,  in  Toronto,  on 
January  30-31,  has  all  the  earmarks  of  a  thriving  organization. 
There  were  some  120  members  present,  all  of  them  enthu- 
siastic, and  the  discussions  were  characterized  by  unusual 
"pep"  and  unanimity.  The  association  was  particularly 
fortunate  in  having  Mr.  W.  L.  Goodwin  present  and  in  hear- 
ing from  his  own  lips  the  explanation  of  the  "Goodwin 
Plan"  for  the  improvement  of  the  electrical  industry,  and  it 
seemed  that  the  municipal  engineers  of  Ontario  were  won 
over  to  the  co-operative  idea,  illustrated  in  the  analogy  of  the 
Wheatstone  Bridge,  just  as  whole-heartedly  as  have  other 
electrical  organizations  all  over  the  continent. 

The  first  session  of  the  convention  was  held  on  Thurs- 
day morning,  in  the  Chemistry  and  Mining  building  of  the 
University  of  Toronto,  the  president,  Mr.  E.  V.  Buchanan, 
of  London,  in  the  chair.  In  his  presidential  address,  Mr. 
Buchanan  said  in  part: 

This  is  the  first  anniversary  of  the  A.M.E.E.  of  Ontario 
and  we  have  every  reason  to  celebrate.  Everyone  grants 
that  the  convention  at  Niagara  Falls  was  a  success,  and  this 
meeting  gives  every  indication  of  being  equally  successful. 
I  am  very  optimistic.  I  have  visions  of  every  city  in  Can- 
ada having  a  municipal  electric  plant  in  the  near  future  and 
then  there  will  be  an  organization  extending  from  coast  to 
coast.  It  is  natural  that  on  an  anniversary  or  at  the  begin- 
ning of  a  new  year  one  should  look  into  the  future  and  make 
resolutions.  Our  resolutions  should  be  based  on  the  ideal 
we  have  gained  in  the  war  and  which  we  must  apply  to  the 
reconstruction  period.  The  war  has  taught  the  least  dis- 
cerning what  may  be  accomplished  when  all  elements  work 
together  for  common  good.  The  individual  members  of  the 
association  should  keep  before  their  eyes  the  good  of  the 
association;  the  association  should  work  for  the  good  of  the 
province  and  the  dominion,  by  the  development  of  electrical 
science.    What  science  in  this  present  day  can  do  more  for 


national  prosi)erity?  Electricity  is  the  greatest  factor  in  com- 
mercial prosperity,  but  it  is  also  one  of  the  greatest  factors 
for  human  contentment,  without  which  commercial  pros- 
perity is  worthless. 

In  the  next  year  or  two  a  greatly  increased  power  supply 
will  be  available.  It  is  our  duty  to  find  a  market  for  this 
power,  and  here  again  let  me  give  expression  to  my  optimism, 
by  telling  you  that  it  is  an  easy  task  we  have,  although,  like 
any  other  task  it  may  be  done  well  or  badly.  It  is  just  as 
imperative  that  we  should  do  our  bit  now  as  in  wartime. 

Hydro  assuredly  had  its  war  l)urdens,  but  no  observer 
can  escape  the  conclusion  that  it  has  gained  more  public 
recognition  of  its  service  potentiality  than  would  have  been 
possible  in  a  decade  of  normal  conditions.  The  people  will 
not  forget  the  great  importance  of  Hydiio  to  our  commun- 
ities and  to  the  Dominion.  It  seems  therefore  that  we  have 
gained  a  good  deal  out  of  the  circumstances  of  the  war, 
even  if  temporarily  the  burdens  were  heavy. 

With  these  few  abstract  observations  in  mind  I  would 
call  your  attention  to  the  programme  submitted  by  the  papers 
committee.  Merchandising  policies  are  featured  prominent- 
ly, as  naturally  they  should  be  at  a  time  such  as  the  present; 
Ijetter  methods  of  construction  are  given  consideration  in 
the  discussion  of  bare  and  covered  wire  for  distribution, 
while  the  technical  is  not  forgotten  as  an  interesting  talk 
and  demonstration  on  the  oscillograph  is  to  be  provided. 

The  secretary  then  read  a  letter  from  Mr.  W.  B.  John- 
son, of  the  Montreal  Light,  Heat  and  Power  Co.,  regretting 
that  he  was  unable  to  be  present  to  give  personal  attention 
to  his  paper  and  suggesting  that  Mr.  E.  H.  Porte,  manager, 
Renfrew  Electric  Co.,  act  in  his  stead.  Mr.  Porte  kindly 
consenting,  the  president  announced  the  subject  of  Mr. 
Johnson's  paper  as  "The  Advisability  of  Electric  Companies 
Handling  Appliances  and  Supplies  and  Maintaining  Stand- 
ard Prices  as  established  by  the  Manufacturers." 


P.   B.   Yates,  St.   Catharines,  Vice-president 
Niagara  District 


Mr.  Oswald  F.  Scott,  the  new  President, 
Belleville 


S.  R.  A.  Clement,  Toronto,  re-elected 
Secretary 
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The  Advisability  of  Electric  Companies  Handling  Appliances  and  Supplies  and 
Maintaining  Standard  Prices  as  Established  by  the  Manufacturers 

■  By  W.  J.  Johnson*  ' 


"The  Public  be  Damned"  policy  assumed  by  so  many  of 
our  public  utilities  a  few  years  ago  has  now  been  changed  to 
a  "The  Public  be  Pleased"  policy  and  it  is  well  that  they 
saw  the  wisdom  of  this  change  for  there  are  very  few  com- 
panies that,  had  they  still  continued  with  their  old  methods 
would  be  operating  to-day. 

Until  about  fourteen  or  fifteen  years  ago,,  electric  com- 
panies had  been  content  to  take  such  business  as  came  into 
their  office  but  made  no  systematic  nor  special  effort  to  se- 
cure any  additional  business.  It  was  also  considered,  at  that 
time,  that  when  you  had  once  established  your  service  to  the 
premises,  that  there  was  nothing  further  to  be  done  but  render 
the  monthly  bills  and  to  see  that  same  was  paid.  It  was  also 
considered  undignified  for  an  electric  company  to  send  out 
representatives  to  secure  additional  business  and  to  en- 
deavor to  increase  the  consumption  of  a  consumer  by  show- 
ing him  where  and.  how  he  would  benefit  by  using  more  of 
our  service. 

Since  the  universal  adoption  of  the  present  high  cfticiency 
lamps,  how  many  plants  are  there  that  would  be  earning 
their  bond  interest  to-day  if  the  standard  of  illumination  had 
not  been  more  than  trebled  and  the  use  of  current  consuming 
devices  so  universally  approved  by  the  public. 

Up  to  the  time  that  electric  companies  started  to  handle 
appliances  there  were  very  few  on  the  market  and  also  very 
few  manufacturers.  There  is  no  question  but  that  the  ap- 
pliance business  would  never  have  amounted  to  very  much  if 
the  central  stations  had  not  taken  hold  and  pushed  the  sales. 

At  first  most  companies  used  to  sell  irons,  which  was  the 
principal  appliance  sold,  at  the  actual  cost  of  the  iron,  with- 
out allowing  anything  for  overhead  or  selling  expenses  and 
generally  the  cost  of  selling  the  iron  would  amount  to  as 
much  as,  or  more  than  was  received  for  it. 

Some  companies  used  to  buy  irons  by  the  thousands 
which  they  would  give  to  their  customers  absolutely  free  of 
cost,  provided  they  were  used  on  the  company's  service. 

These  methods  of  getting  appliances  in  use  on  their  lines, 
were  no  doubt  effective  at  that  time,  but  there  have  been  great 
changes  since  then.  At  that  time  they  used  to  figure  than  an 
iron  meant  a  revenue  of  $1.00  per  month,  and  I  guess  you 
will  all  agree  that  if  under  our  present  rates,  we  could  secure 
such  a  revenue  from  each  iron,  that  we  would  gladly  see  that 
each  of  our  customers  had  one,  and  that  same  was  kept  in 
good  repair.  At  our  present  rates  we  are  verj'  thankful  to 
obtain  a  revenue  of  50c.  per  month  from  each  iron  sold. 

It  is  pretty  hard  to  state  what  the  actual  revenue  from 
different  appliances  amounts  to,  as  conditions  vary  so  great- 
ly, and  while  it  is  not  very  much  from  anyone,  still  it 
amounts  to  a  fair  sum  for  the  total  number  in  use. 

Appliance  Revenue  is  Net  Profit. 

With  most  companies  the  revenue  for  current  used  by 
small  electric  appliances  is  practically  net  profit  for  your 
service  is  established,  and  your  investment  is  not  increased. 

You  will  also  very  often  find  that  the  desire  for  some 
appliance  is  responsible  for  the  installation  of  wiring  and 
fixtures  for  lighting. 

I  have  never  yet  heard  of  a  central  station  selling  ap- 
pliances just  for  the  profit  in  the  sale — but  rather  for  the 
revenue  to  be  derived  from  the  use  of  that  applinace.  If  this 
be  so,  then,  it  is  up  to  use  to  get  all  the  appliances  in  use 

*  Manager,  New  Business  Department,  Montreal  Light,  Heat  and  Power 
Consolidation. 


that  we  possibly  can,  providing  the  cost  is  in  proportion 
to  benefits- to  be  derived. 

How  many  of  you  managers  and  engineers  can  say  that 
you  have  in  your  own  home  all  the  different  current  con- 
suming appliances  that  can  be  profitably  used?  If  you  who 
know  all  about  these  appliances  have  not  been  convinced 
of  their  desirability,  then  think  how  much  more  difficult  it 
will  be  to  convince  a  person  who  does  not  know  anything 
about  them. 

How  can  you  expect  an  electrical  contractor,  hardware 
merchant,  or  departmental  store  to  take  the  time  or  to 
spend  the  money  to  educate  the  public  to  the  use  of  appli- 
ances as  long  as  they  are  only  interested  in  the  profit  from 
the  first  sale? 

How  many  manufacturers  are  there  to-day  that  depend 
upon  some  other  organization  or  person  for  the  sale  of  their 
goods  unless  they  have  some  guarantee  as  to  sales  ?  You 
often  hear  of  manufacturers  who  have  previously  sold  their 
output  through  special  selling  agents  and  who  have  given 
up  that  niethod  and  are  looking  after  the  sales  with  their 
own  employees — whether  through  jobbers  or  retailers. 

As  soon  as  business  conditions  become  normal,  you  will 
find  that  a  number  of  manufacturers  of  other  lines  will  open 
retail  branches  in  the  larger  cities,  not  with  the  idea  of  tak- 
ing the  sales  away  from  the  present  merchants,  but  with  the 
idea  of  increasing  their  sales  in  that  locality. 

I  firmly  believe  that  should  electric  companies  discon- 
tinue the  development  and  sales  of  appliances,  that  not  only 
would  the  sales  of  such  appliances  greatly  decrease,  but  that 
gradually  the  use  of  such  appliances  as  arc  now  in  general 
use.  would  be  discontinued. 

I  do  not  mean  th,is  as  any  reflection  on  the  selling  abi- 
lity of  electrical  contractors  or  other  merchants,  but  is  due 
to  the  fact  that  they  would  not  have  the  interest  in  the  sales 
that  a  central  station  does. 

If  you  will  investigate  you  will  find  there  are  a  very 
much  greater  number  of  appliances  in  use  in  the  cities  in 
which  the  electric  compariies  promote  and  push  the  sale  of 
appliances  than  where  the  sale  is  left  entirely  to  dealers. 

Public  Has  Confidence  in  Central  Station. 

The  public  expects  the  electric  company  to  not  only 
handle  all  the  latest  appliances,  but  to  handle  the  best  and 
at  a  fair  price.  Should  they  discontinue  the  sale  of  appliances, 
the  market  would  be  flooded  by  the  unreliable  "fly  by  night" 
merchants  with  cheap  worthless  and  very  unsatisfactory 
goods.  This  you  know  would  hurt  our  business,  the  selling 
of  electric  current,  more  than  one  would  think  and  would 
also  kill  the  sales  of  reliable  dealers. 

Does  the  sale  of  appliances  by  central  stations  affect 
the  sales  of  reliable  dealers?  Absolutely  not,  provided  they 
both  maintain  standard  resale  prices  which  without  a  doubt 
all  should  do. 

Where  central  stations  push  the  sale  of  appliances  it 
means  increased  sales  of  all  dealers.  Every  appliance  sold, 
provided  it  gives  satisfactory  service,  helps  sell  other  ap- 
pliances. 

The  question  of  central  stations  maintaining  standard 
resale  prices  on  appliances  has  been  discussed  for  many  years 
until  to-day  you  will  find  very  few  who  will  advocate  any 
other  policy.  We  must  beaf  in  mind  that  the  price,  as  long 
as  it  is  reasonable,  does  not  sell  nor  hinder  the  sale  of  ap- 
pliances. 

The  contractor-dealer  cannot  continue  in  business  very 
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long  unless  he  can  make  a  profit  on  the  goods  he  sells,  so 
that  if  you  cut  prices,  you  are  forcing  him  to  the  wall  or  to 
get  out  of  that  part  of  his  business. 

Now  place  yourself  in  his  position  and  how  would  you 
feel  toward  central  stations?  You  certainly  would  not  feel 
like  getting  out  and  boosting  for  them. 

The  merchant  who  makes  a  fair  profit  on  appliances 
sold  is  going  to  boost  and  recommend  them  to  all  his  cus- 
tomers, and  if  he  succeeds  in  closing  the  sale  will  make  a 
little  profit,  whereas  you  will  make  a  profit  every  month 
that  it  is  in  use  on  your  lines. 

You  operators  of  municipal  i)Iants  as  well  as  we,  need 
all  the  friends  and  boosters  that  we  can  get,  and  such  friends 
can  do  more  harm  or  good  than  one  would  suppose. 

If  we  cut  jjrices  it  means  that  the  other  merchants  must 
discontinue  selling  appliances  and  that  we  would,  therefore, 
sell  more,  but  that  does  not  mean  that  we  would  have  any 
more  in  service  on  our  lines. 

By  maintaining  prices  we  liave  that  many  more  salesmen 
working  for  the  company  without  being  on  our  payrolls. 

At  the  present  rates  for  electricity  what  company  can 
afTord  to  sell  goods  at  less  than  cost,  for  if  your  rates  are 
so  high  that  you  can,  then  you  are  not  playing  fair  with  the 
public,  and  are  charging  some  of  your  customers  more  than 
you  rightfully  should. 

The  question  arises  as  to  what  is  a  fair  resale  price — 
for  I  must  admit  I  do  not  consider  some  of  the  prices  es- 
tablished by  the  manufacturer  as  l)eing  fair  to  the  smaller 
retailer.  I  believe  that  resale  prices  should  be  based  on  the 
average  costs  of  contractor-dealers,  plus  a  fair  margin  of 
profit  which  would  no  doubt  be  higher  than  if  based  on  the 
costs  of  a  public  utility. 

Every  cent  of  net  profits  derived  from  the  sales  of  aj)- 
pliances,  together  with  such  additional  amount  as  your  di- 
rectors will  permit,  should  be  spent  in  educational,  sales, 
and  good-will  advertising. 

There  are  cities  to-day  that  sell  two  or  three  times  the 
amount  of  appliances  per  person  than  other  cities  do,  but 
the  time  is  coming  when  the  sales  in  even  these  cities  will 
amount  to  treble  what  they  are  to-day.  That  day  will  be 
when  the  public  is  fully  informed  and  convinced  of  the  ad- 
vantages of  electrical  appliances. 

The  manufacturers  are  doing  a  great  deal  to  spread  this 
information,  and  it  is  up  to  us  to  look  at  the  matter  squarely, 
and  consider  whether  we  are  doing  our  fair  share.  We  must 
bear  in  mind  that  the  manufacturer  makes  only  the  profit 
from  the  sale,  whereas  we  make  the  profit  from  the  sale 
and  also  obtain  revenue  for  current  used  by  that  appliance 
as  long  as  it  is  on  our  lines.  You  benefit  both  directly  and 
indirectly  by  every  piece  of  advertising  that  you  put  out  and 
every  contractor-dealer  and  appliance  manufacturer  also  pro- 
fits by  it. 

Should  Adopt  the  Goodwin  Plan. 

I  do  not  believe  there  is  any  question  but  that  it  will  be 
greatly  to  the  benefit  of  central  stations  when  the  plan  or 
platform  drawn  up  by  Mr.  W.  L.  Goodwin,  is  adopted  by 
all  the  electrical  interests. 

Far  more  can  be  done  towards  educating  the  public  by 
all  the  electrical  interests  working  together  than  by  working 
singly. 

The  selling  of  ai)])liances  is  a  merchandising  proposition, 
and  the  sooner  we  adopt  the  methods  of  some  of  our  best 
and  greatest  merchants  the  better  it  will  be  for  us. 

Hardware  dealers  and  druggists  have  lately  started  to 
handle  a])pliances  and  the  only  reason  they  have  made  the 
success  they  have,  is  due  to  the  fact  that  they  understand 
Jiierchandising.  Central  stations  should  make  a  serious  study 
of  this  subject  and  we  in  turn  shf)uld  give  the  contractor- 
dealer  the  benefit  of  our  knowledge. 


They,  as  a  rule,  are  not  very  good  merchandisers,  but  I 
am  glad  to  say  that  there  arc  some  who  have  seen  wherein 
they  would  profit  by  same  and  are  now  leading  the  central 
stations. 

Trade  papers  have  taken  up  this  subject  latelj',  and 
should  be  commended  for  the  very  good  work  they  are  do- 
ing. We  should  not  only  read  and  study  these  papers,  but 
should  see  that  our  emjiloyees  are  given  the  opportunity. 

1  am  sorry  that  I  cannot  give  you  any  interesting  figures 
as  to  api)liance  sales  for  the  reason  that  we  are  a  combination 
company . 

I  will  state,  however,  that  we  have  four  branch  sales- 
rooms or  offices  which  are  absolutely  self-sustaining,  that  is. 
the  profits  from  the  sales  of  appliances  (gas  and  electric) 
more  than  pays  all  the  expenses  of  the  branches.  We  obtain 
no  credit  for  current  consumed  by  appliances  sold. 

We  believe  in  having  as  nice  branches  as  the  locality 
will  permit,  but  things  can  be  overdone,  and  a  place  fitted  up 
so  grand  that  it  will  not  do  you  the  good  that  a  less  preten- 
tious one  would. 

There  is  no  question  but  that  a  neat,  well  arranged 
office  will  help  your  sales  a  great  deal,  provided  same  is  pro- 
perly managed. 

The  question  of  central  stations  handling  neutral  or  al- 
lied lines  has  been  discussed  for  the  past  year  or  so,  and  I 
believe,  that  it  would  be  well  for  all  to  look  into  the  matter. 
■  Personally,  1  am  a  firm  believer  in  same,  but  it  might  not 
be  advisable  to  adopt  it  in  some  cities. 

With  central  stations  it  should  not  be  a  question  of 
handling  appliances  and  at  resale  prices,  but  rather  the  best 
merchandising  methods  to  pursue. 

Discussion  on  Mr.  Johnson's  Paper 

Following  the  reading  of  Mr.  Johnson's  paper,  the  chair- 
man jjointed  out  that  they  were  fortunate  in  having  Mr.  W. 
L.  Goodwin  present  and  called  on  him  to  lead  the  discussion. 

Mr  Goodwin  said  that,  in  general,  he  thoroughly  agreed 
vith  the  points  brought  out  in  the  paper,  taking  it  for  grant- 
ed that  the  author  believed  in  sound  merchandising  methods. 
There  was  no  question  but  that  all  central  stations  ought  to 
enter  into  this  field,  because  it  was  unlimited.  The  main 
consideration  was  whether  they  go  into  it  for  profit  or  mere- 
ly to  put  somebody  else  out  of  it  by  price-cutting  methods. 
Under  present  conditions  it  was  impossible  for  jobbers  and 
dealers  to  make  much  profit  because  manufacturers  did  not 
leave  a  sufficient  margin.  It  seemed  to  him  that  the  utility 
company — whether  publicly  or  privately  owned — might  pay 
for  advertising  of  electrical  appliance.s  which  would  benefit 
dealers  in  general,  since  the  utility  derived  revenue  from 
the  current  consumed. 

As  illust'"dling  the  possibilities  of  development  in  the 
field  o:  electrical  merchandismg.  he  pointed  out  that  though 
the  electr.cal  dealers  in  the  United  States  had  been  on  the 
job  fifteen  years,  they  had  only  reached  5  per  cent,  of  the 
population.  There  was  $100,000,000  worth  of  electrical 
goods  annually,  while  it  has  been  estimated  that  there 

is  a  possible  trade  of  J«.-iOO, 000,000  to  $800,000,000  per  annum. 
It  was  therefore  not  a  question  of  whether  or  not  central 
stations  should  sell  electrical  merchandise,  but  how  they 
should  sell  them.  The  central  stations  were  in  the  business 
primarily  to  furnish  energy,  but  he  would  like  to  see  them 
open  up  stores  that  would  be  attractive  and  run  on  lines  that 
would  benefit  the  whole  business. 

In  regard  to  the  writer's  statement  that  he  had  never 
heard  of  any  central  station  entering  into  the  business  mere- 
ly for  the  purpose  of  making  profit,  Mr.  Goodwin  said  that 
he  knew  of  several  in  the  United  States  that  had  gone  into 
it  strictly  as  a  business  proposition  and  a  separate  enter- 
prize. 

He  also  disagreed  with   Mr.  Johnson's  statement  that 
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manufacturers  should  open  up  retail  stores  in  various  cen- 
tres. Mr.  Goodwin  pointed  out  that  production  and  retail- 
ing are  entirely  different  undertakings,  requiring  entirely 
different  orgtinizations  and  that  the  small  local  man  in  a 
community  is  invariably  in  a  better  strategic  position  than 
is  the  manufacturer  operating  over  a  wide  area.  They  had 
been  struggling  with  this  problem  in  the  States,  and  the 
manufacturers  had  decided  against  invading  the  field  of  re- 
tailing. 

The  real  point  at  issue,  he  considered,  was  whether  cen- 
tral stations  would  go  into  the  business  on  the  same  basis 
as  the  dealers.  Personally,  he  would  rather  see  them  keep 
out  of  the  field  altogether  than  to  go  into  it  with  the  idea 
of  monopolizing  it  by  price  cutting  methods,  but  he  would 
like  to  see  them  conduct  retail  stores  along  proper  lines  that 
would  benefit  the  whole  industry. 

Mr.  Perry,  of  Windsor,  pointed  out  that  the  primary 
object  of  any  central  station  was  to  sell  current,  and  appli- 
ances were  placed  on  the  market  partly  for  the  purpose  of 
increasing  the  sale  of  current.  He  then  cited  the  experience 
of  the  local  Hydro  department  at  Windsor,  in  the  retail 
section  of  their  business.  In  1915  the  merchandise  sales  had 
been  $11,030;  in  1916,  $24,931;  in  1917,  $44,793;  in  1918,  $66.- 
243.  The  number  of  the  various  appliances  sold  was  as 
follows: 


1916 

1917 

1918 

Lamps  

27,833 

34,268 

'29.111 

Irons   

989 

908 

1.491 

164 

234 

301 

Grills  

64 

109 

104 

Percolators  

2; 

40 

36 

Warming  pads   

14 

8 

13 

Vacuum  cleaners  .... 

67 

78 

79 

W'ashers   

16 

44 

43 

Ranges   

68 

87 

95 

Fans   

132 

204 

152 

Heaters   

51 

261 

253 

Hotplates   

16 

56 

66 

Motors,  single  phase. 

12 

11 

10 

Motors,  three  phase  . 

9 

16 

26 

In  spite  of  this  increasing  business  on  the  part  of  the 
Hydro  store.  Mr.  Perry  said  the  local  dealers  were  doing  a 
bigger  business  than  ever  before,  and  their  mutual  relations 
were  very  friendly.  He  was  therefore  strongly  of  the  opinion 
that  the  central  stations  should  get  in  on  the  game. 


Mr.  Madden,  Ontario  Hydro  Commission,  thought  the 
paper  very  timely.  He  had  just  recently  read  that  64  per  cent, 
of  the  appliance  sales  in  the  United  States  were  made  by  the 
central  station,  and  it  seemed  that  the  advisability  of  their 
going  into  the  retail  business  was  pretty  clearly  established 
by  the  action  of  the  principal  public  utility  companies.  Most 
of  the  towns  which  had  tried  it  were  making  a  success  of  the 
undertaking.  Once  the  construction  stage  is  over,  the  ques- 
tion of  building  up  a  load  comes  up,  and  if  the  central  station 
did  not  go  into  the  business  there  would  frequently  be  a  long 
time  to  wait  for  results.  In  the  case  of  ranges,  for  instance, 
the  central  stations  had  pushed  this  line  in  a  way  not  possible 
to  the  small  dealers.  He  thought  they  were  coming  to  the 
point  where  central  stations  in  general  would  go  into  the  re- 
tailing business.  Advertising,  too,  he  considered  was  vital, 
and  it  was  for  the  local  Hydro  departments  to  take  the  lead 
in  seeing  th^t  proper  advertising  was  done. 

Mr.  Sifton,  of  Hamilton,  suggested  that  a  resolution  in 
favor  of  retailing  by  the  central  stations  should  be  passed  by 
the  meeting  and  sent  to  the  various  local  Hydro  commissions 
along  with  a  copy  of  Mr.  Johnson's  paper.  There  were  fre- 
quently prejudices  on  the  part  of  some  of  the  commissioners, 
and  if  a  resolution  was  passed  by  the  municipal  electrical  en- 
gineers as  a  body  it  should  carry  some  weight. 

Mr.  Sifton  disagreed  with  the  statement  that  the  invest- 
ment was  not  increased  by  the  sale  of  appliances.  In  Hamil- 
ton they  had  made  a  canvass  of  the  larger  electrical  stores, 
covering  about  14,  and  had  found  that  from  December  1,  1917, 
to  December  1,  1918,  at  least  3.200  appliances  had  been  sold 
using  over  5Q0  watts.  That  meant  something  on  the  curtailed 
load,  and  necessitated  increased  investment.  They  had  made' 
more  transformer  changes  this  year  than  in  any  year  pre- 
viously because  of  certain  districts  getting  in  new  appliances, 
while  there  had  been  no  additional  charge  for  such  services. 
The  speaker  also  mentioned  the  question  of  old  houses  in 
which  electric  wiring  had  not  been  installed.  There  were  a 
number  of  such  houses  in  Hamilton  and  the  wirm,,  would  be 
quite  expensive  since  no  provision  had  been  made  for  such 
improvement.  Most  of  them  were  rented,  and  neither  the 
landlord  nor  the  tenant  would  make  the  expenditure.  He 
wondered  if  something  could  not  be  done  to  remedy  this  con- 
dition and  if  an  arrangement  could  not  be  made  to  wire  these 
houses  at  reasonable  cost.  Mr.  Sifton's  motion  regarding  the 
sending  of  copies  of  resolution  in  favor  of  central  station  re- 
tailing and  Mr.  Johnson's  paper  to  the  local  Hydro  corn- 
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missions  was  seconded  by  Mr.  Myers,  of  Stratford,  and  car- 
ried. 

Mr.  Couzens,  Toronto,  pointed  out  that  the  difficulty 
seemed  to  be  that  in  municipalities  where  they  did  not  sell 
appliances  it  was  thought  that  by  doing  so  they  would  put  the 
contractor-dealers  out  of  business.  He  did  not  know  of  any 
case  where  a  Hydro  store  run  on  proper  lines  had  caused  any 
disadvantage  to  the  dealers,  and  in  his  opinion,  an  appliance 
department  was  highly  desirable.  In  Toronto  the  power 
shortage  had  caused  difficulty,  and  the  sale  of  ranges  had  not 
been  pushed  in  the  local  Hydro  store,  but  the  sale  of  other 


Mr.  R.  C.  McCollum,  Toronto,  Re-elected 
Treasurer 


appliances  had  increased  and  the  department  was  on  a  self- 
supporting  basis. 

Regarding  the  wiring  of  old  houses,  Mr.  Couzens  said 
that  a  number  of  schemes — free  and  assisted — had  been  tried 
in  various  cities  and  towns  elsewhere,  with  little  success.  He 
thought,  however,  that  in  Canada,  where  everybody  so  fully 
realized  the  great  advantage  of  electric  service,  the  landlords 
would  really  be  forced  to  make  the  installations.  He  also 
suggested  that  in  certain  districts  it  might  be  a  good  idea  to 
supply  landlords  whose  houses  had  electric  service  with  a 
little  illuminated  sign,  'This  house  electrically  wired."  Mr. 
Couzens  drew  attention  to  the  fact  that  this  paper  had  been 
written  by  Mr.  Johnson,  of  the  Montreal  Light,  Heat  and 
Power  Co.,  a  private  corporation,  for  presentation  before  the 
Municipal  Engineers  Association,  which  he  considered  pretty 
good  testimony  that  their  association  was  not  a  political  one, 
and  that  the  ideal  of  all  electrical  men  getting  together  on  a 
common  ground  was  by  no  means  an  impossibility.  One  rea- 
son, he  thought,  why  the  contractor-dealers  had  been  con- 
sidered as  antagonistic  competitors  was  because  they  had  not 
got  together  sufficiently.  In  Toronto  they  had  done  so  with 
splendid  results.  If  'the  contractor-dealer  was  willing  to  do 
business  along  proper  lines,  he  should  be  encouraged  and 
helped,  but  if  he  persisted  in  doing  business  upon  a  wrong 
basis,  it  was  a  matter  of  education  and  this  was  up  to  the 
central  station. 

At  this  point  it  was  suggested  that  Mr.  Sifton's  resolu- 
tion be  amended  to  provide  that  a  copy  of  the  discussion  be 
sent  along  with  the  copy  of  the  resolution  and  Mr.  Johnson's 
paper  to  the  various  Hydro  commissions,  and  it  was  decided 
to  do  so. 

Mr.  K.  A.  Mclntyre,  president  of  the  Ontario  Association 


of  Electrical  Contractor-Dealers,  said  that  he  thought  what 
Mr.  Couzens  had  said  was  exactly  right.  He  was  sure  they 
could  increase  business  by  co-operation  and  no  club  was  need- 
ed. The  contractor-dealers  had  no  club,  but  they  were  seeking 
a  basis  of  co-operation,  permitting  of  consultation  and  dis- 
cussion, and  the  sooner  this  was  brought  about,  the  sooner 
would  the  electrical  men  in  Ontario  achieve  their  ambitions 
for  the  development  of  the  industry. 

Mr.  Archibald,  of  Woodstock,  said  that  in  that  city  they 
had  not  sold  appliances  to  any  great  extent,  only  irons  and 
toasters.  One  reason  for  this  was  the  location  of  their  office, 
which  was  bad  for  retail  business,  and  they  had  considered  the 
city  too  small  for  the  establishment  of  a  Hydro  shop.  Also 
there  had  been  considerable  objection  raised  to  such  a  step,  by 
the  local  dealers. 

Mr.  Fisk,  of  Peterboro,  said  that  he  was  not  opposed  to 
the  handling  of  appliances,  but  their  office  was  on  a  side  street, 
and  there  were  three  live  contractor-dealers  who  pushed  the 
business. 

Mr.  White,  of  Dundas,  made  reference  to  the  resale  price 
of  appliances.  Often  the  manufacturer  attached  a  resale  price, 
while  the  Hydro  Commission  assumed  the  authority  of  fixing 
the  prices  of  all  appliances  sold  by  the  local  utility.  There 
were  hardware  stores  selling  appliances,  whose  proprietors 
thought  they  were  ill-used  on  this  account. 

Mr.  Madden  suggested  that  Mr.  Goodwin's  paper  to  be 
presented  at  the  morning  session  would  cover,  the  question 
raised  by  Mr.  White.  He  was  anxious  to  be  informed,  how- 
ever, as  to  the  size  of  a  town  which  could  support  a  Hydro 
shop. 

Mr.  Shearer,  of  Smith  Falls,  said  that  the  local  depart- 
ment in  his  town  had  dispensed  nearly  $4,000  worth  of  appli- 
ances the  previous  year.   The  local  dealers  who  handled  elec- 
'  trical  appliances  were  well  satisfied,  however,  and  the  depart- 
ment was  doing  nearly  all  the  advertising  of  electrical  appli- 
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ances.  At  times  they  had  mentioned  the  names  of  the  dealers 
liandling  appliances. 

Mr.  Dusenberry,  Hughes  Electric  Co.,  referring  to  the 
development  of  the  electric  range  business,  said  that  undoubt- 
edly up  to  the  present  time  the  central  station  was  the  source 
of  development  in  that  line.  The  contractor-dealers,  except 
in  a  very  few  cases,  were  unable  to  take  it  up  on  the  same 
scale  and  push  it.  His  firm  did  not  make  any  distinction  be- 
tween the  central  station  and  the  dealer. 

Mr.  Mclntyre  said  that  the  reason  the  contractor-dealer 
did  not  push  the  sale  of  electric  ranges  was  because  the  man- 
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ufacturers  only  allowed  about  a  15  per  cent,  margin,  which 
was  not  sufficient  to  give  him  a  fair  profit. 

Mr.  Rutland,  of  the  Moffat  Stove  Co.,  answering  Mr.  Mc- 
Intyre's  statements,  declared  that  for  two  years  he  had  tried 
to  sell  electric  ranges  to  the  dealers  and  had  not  been  suc- 
cessful. His  firm  found  the  central  station  the  logical  med- 
ium for  the  distribution  of  their  ranges.  There  were  simple 
troubles  which  arose  in  connection  with  the  ranges,  which,  he 
said,  the  contractor-dealer  was  frequently  unable  to  make 
right,  while  the  central  station  always  had  men  who  had  the 
necessary  knowledge. 

Mr.  Mclntyre  said  he  was  not  criticizing  the  central  sta- 


tions for  taking  up  and  pushing  the  range  business,  but  he 
thought  the  previous  speaker  must  have  made  a  mistake  in 
judgment  in  the  contractor-dealers  he  dealt  with.  Every 
contractor-dealer,  he  declared,  had  contact  with  hundreds,  or 
thousands,  of  homes.  Why  then  was  he  not  tlie  logical  man 
to  develop  the  range  business? 

It  was  here  suggested  by  Mr.  Buchanan  that  copies  of 
Mr.  Johnson's  paper  and  the  discussion  be  sent  also  to  the 
contractor-dealers,  and  this  was  decided  upon. 

A  motion  was  also  passed  that  the  thanks  of  the  conven- 
tion be  conveyed  to  Mr.  Johnson  for  his  paper  and  that  he 
be  sent  a  copy  of  the  discussion. 


Bare  vs.  Weatherproof  Covered  Wires  for  Potentials  Above  750  Volts 

  By  Mr.  A.  S.  L.  Barnes'   


Tile  object  oi  ihis  paper  is  lo  bring  Ijcforc  you  an  oft- 
debated  question  of  considerable  importance  to  those  inter- 
ested in  overhead  distribution  work.' 

Some  time  ago  the  Chief  Engineer  of  the  Hydro  Electric 
Power  Commission  of  Ontario  appointed  a  Committee  on 
Rules  and  Regulations  for  Outside  Overhead  "work,  consisting 
of  members  of  the  engineering  staff,  and  this  subject  was 
discussed  on  a  number  of  occasions  by  that  Committee,  but 
without  any  final  decision  being  reached,  as  there  were  warm 
advocates  of  each  side  of  the  question. 

The  Chief  Engineer  of  the  Commission  was  desirous  that 
this  matter  should  be  brought  before  this  Association  and 
your  Committee  considered  it  well  worthy  of  serious  atten- 
tion. 

In  the  preparation  of  this  paper,  the  object  kept  in  mind 
lias  been  to  invite  discussion  of  the  subject  of  it  rather  than 
the  paper  itself  and  it  has  therefore  been  my  endeavor  to 
marshal  a  few  facts,  together  with  the  statements  of  various 
authorities  regarding  this  question,  in  such  a  manner  as  to 
fix  in  your  minds  some  concrete  ideas  out  of  which  useful 
discussion  may  arise;  if  this  results,  the  paper  will  have  ful- 
filled its  purpose  and  the  intentional  omission  of  many  per- 
sonal expressions  of  opinion  will  have  been  justified. 

The  N.  E.  L.  A.  Handbook  on  Overhead  Line  Construc- 
tion, dated  1914.  contains  the  following  under  the  heading  of 
"Weatherproof  Insulation": 

"A  trade  name  for  a  character  of  insulation  consisting  of 
one  or  more  layers  of  Ijraided  material,  soaked  in  an  insulating 
compound." 

In  another  part  of  the  book  we  find  this: 

"In  the  manufacture"  of  triple  braided  weatherproof  wire, 
the  wires  are  covered  by  three  closely  and  evenly  woven 
braids  of  a  strong  fibrous  material  after  which  they  are  placed 
in  a  hot  bath  of  weatherproof  insulating  compound." 

The  Standard  Handbook  for  Electrical  Engineers.  1915 
Edition,  says: 

"The  so-called  weatherproof  insulation  becomes  a  reason- 
ably good  conductor  when  moist.  Triple  braid  weatherproof 
conductors  have  three  braids  saturated  with  a  so-called  wea- 
therproof compound,  served  around  them  Triple 

braid  weatherproof  conductors  are  approved  by  the  National 
Electrical  Code  for  outside  construction,  but  double  braid 
conductors  are  not  approved  at  all." 

The  National  Electrical  Code,  1918  Edition,  states: 
"This  wire  is  for  use  outdoors,  where  moisture  is  dertain 
and  where  fireproof  qualities  are  not  necessary.    The  insulat- 
ing covering  shall  consist  of  at  least  three  braids,  all  of  which 

*  Assistant  Engineer,  Hydro-Electric  Power  Commission  of  Ontario. 


must  be  thoroughly  saturated  with  a  dense  moisture-proof 
compound." 

One  thing  which  has  struck  me  rather  forcibly  about  these 
extracts,  is  the  use  of  the  expression,  "weather  proof  insula- 
tion," which  is  very  commonly  employed. 

No  one  pretends  for  a  moment  that  weather-proof  cover- 
ing is  insulation,  at  least  not  for  voltages  from  3,300  upwards, 
so  why  call  it  by  such  a  name? 

The  word  "insulation"  in  connection  with  weather-proof- 
ing is  a  mis-nomer  and  I  would  suggest  that  "weather-proof 
covering"  be  used  instead.  The  public,  and  particularly  the 
legal  profession,  are  seriously  misled  by  the  use  of  an  ex- 
pression for  which  no  justification  is  to  be  found. 

I  observe  also  that  while  the  National  Electrical  Code 
specifies  the  use  of  triple  braid,  it  is  c6mmon  practice  appar- 
ently, in  Canada,  to  use  only  double  braid,  indicating  a  dif- 
ference of  opinion  as  to  the  degree  of  "insulation"  for  which 
it  is  worth  while  to  pay.  The  balance  between  safety  and  its 
cost  is  evidently  not  thoroughly  established. 

There  are  many  conflicting  ideas  on  the  question  as  to 
whether  the  use  of  weather-proof  covering  should  be  con- 
tinued or  abandoned,  for  potentials  above  750  volts,  and  it  is 
believed  that  the  following  views  expressed  by  various  author- 
ities will  prove  interesting  here.  ■  • 

In  the  N.  E".  L.  A.  Bulletin  for  September,  1916,  Mr,  G.  S. 
Humphrey,  speaking  of  primary  conductors,  says: 

"As  to  whether  wires  shall  be  bare  or  insulated,  we  have 
been  specifying  that  insulated  wires  shall  be  used  only  in 
Salt  Lake,  Ogden,  Prora  and  Logan;  bare  wires  beings  used 
in  all  other  places  unless  insulated  wire  is  prescribed  by  some 
local  ordinance.  We  don't  believe  there  is  any  real  protection 
afforded  b}'  the  standard  weather-proof  insulation,  at  least, 
if  there  is,  it  is  only  for  a  comparatively  short  time  while  a 
false  sense  of  security  because  of  the  insulation  may  cause 
injury  to  someone.  An  insulated  wire  is  more  apt  to  be 
broken  by  the  wind  'or  sleet  than  the  same  size  bare  wire, 
and  it  cannot  be  held  in  place  so  well.  The  bare  wire  is,  of 
course,  much  cheaper  than  the  insulated,  both  because  of  the 
saving  of  the  cost  of  insulation  and  also  because  of  the  saving 
in  cost  of  poles  and  fittings,  since  longer  spans  may  be  used 
with  the  bare  wire.  The  advantages  of  the  insulated  wires 
are  that  interruptions  due  to  crossed  wires  may  be  slightly 
reduced." 

In  the  N.  E.  L.  A.  Bulletin  for  November,  1916,  in  an 
article  by  Mr.  A.  S.  Hall,  occurs  the  following,  which  has  re- 
ference particularly  to  rural  lines: 

"The  insulated  copper  which  has  in  the  past  been  regarded 
a's  proper  for  city  uses  is  entirely  out  of  place  in  rural  con- 
struction.   It  shortens  the  span,  thereby  increasing  support 
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cost  and  the  insulation  does  not  add  any  great  factor  of  safety 
in  the  rural  districts." 

A  Plea  for  Better  Insulation. 

Below  is  an  extract  from  the  Electrical  World  of  Janu- 
ary 31st,  1914,  taken  from  a  report  of  a  paper  read  before  the 
Western  Association  of  Electrical  Inspectors  on  "Whether 
2,300  Volt  Primaries  should  be  run  without  insulation  on  the 
conductor  itself": 

"Mr.  McGann  has  conducted  at  the  electrical  laboratories 
of  the  city  of  Chicago  a  number  of  tests  on  various  samples 
of  weather-proof  wire  to  determine  the  efTectiveness  of  the 
insulation  as  a  dielectric  after  different  periods  of  use.  These 
tests  were  made  on  dry  and  immersed  samples,  new  and  in 
service  for  three,  five  and  ten  years.  While  new  wire  with 
moisture  repellant  still  in  place  withstood  four  times  the 
normal  voltage  of  the  lines,  wet  samples  barely  withstood  the 
line  voltage  to  ground,  but  showed  a  good  factor  of  safety 
for  line  crosses  where  the  insulation  of  two  wires  is  inter- 
posed. Samples  taken  out  of  lines  which  had  been  in  service 
several  years,  had  lost  very  considerably  in  dielectric  strength 
dry,  but  even  more  wet,  and  none  but  the  new  wire  gave  an 
insulation  test  indicating  reliable  protection  for  line  men  on 
poles.  The  tests  show  that  in  general  even  wet  insulation 
may,  for  3,300  volts,  be  depended  on  for  -ten  years,  if  the 
insulation  remains  intact,  to  prevent  Ijreak-down  when  wires 
of  opposite  polarity  swing  together.  Mr.  McGann  drew  the 
conclusions  that  present  standards  of  weather-proof  insula- 
tion give  a  distinct  advantage  over  uninsulated  wires  by  pro- 
tecting against  primary  contacts  to  secondary,  promoting 
continuity  of  service  and  protecting  linemen  in  dry  weather 
or  with  new  insulation.  Mr.  McGann  concluded  with  an  ear- 
nest plea  for  a  better  insulation  for  overhead  wires,  asserting 
that  dearer  line  construction  would  be  repaid  by  greater  safe- 
ty to  life  and  apparatus  and  by  continuity  of  service,  and  sug- 
gested that  the  overhead  wiring  committee  bring  in  at  its 
next  meeting  specifications  for  such  an  insulation. 

"While  not  intended  as  at  all  exhaustive,  this  series  of  tests 
marks  a  real  advance  in  the  present  knowledge  of  the  value 
of  weather-proof  insulation  for  2,300-volt  construction.  The 
question  of  6,600-volt  construction  was  not  touched  on,  and 
at  least  for  present  insulation  Mr.  McGann  recommended  the 
use  of  insulating  gloves  by  linemen  working  on  live  2^300' 
volt  lines." 

In  1917  some  tests  were  made  by  the  Hydro  Electric 
Power  Commission  on  double  braid  weather-proof  covering, 
the  results  of  which  are  given  below: 


These  tests  were  not  at  all  exhaustive,  but  the  records  of 
break-down  voltages,  it  will  be  seen,  are  too  low  for  safety 
and  are  also  erratic,  showing  that  no  reliance  can  be  placed 
on  such  covering — this,  of  course,  is  a  well-known  fact,  but 
the  figures  corroborate  it. 

The  following  is  taken  from  Bulletin  No.  75,  Circular  of 
the  U.  S.  Bureau  of  Standards, — "Safety  for  the  Household." 

"In  this  connection  it  should  be  understood  by  all  mem- 
bers of  the  household  that  the  insulating  covering  on  high 
voltage  wires  cannot  be  depended  upon  for  safety  of  persons 
touching  them.  It  is  not  feasible  to  maintain  reliable  insulat- 
ing covering  in  swaying  overhead  wires,  such  insulating  cov- 


erings as  they  do  have,  serving  princi]jally  to  minimise  the 
probal)ility  of  short  circuits  between  wires  and  their  conse- 
quent breakage  when  crossed  by  fallen  twigs  or  by  other 
wires." 

Later  on,  this  sentence  occurs: 
"Insulated  overhead  wires  should  be  treated  the  same  as 
bare  wires  since  the  insulation  quickly  becomes  defective  in 
outdoor  use." 

I  would  like  to  say  here  that  the  use  of  the  word  "insu- 
lated" in  the  last  quoted  sentence  apjjears  to  be  particularly 
unfortunate  as  it  decidedly  gives  the  impression  that  the  cov- 
ering when  new  is  a  fairly  good  insulation. 

Omission  is  Often  a  Safeguard. 

Mr.  S.  B.  Hood,  whose  name  is  probalily  well-known  to 
all  of  you,  was  reported  in  the  Electrical  News  some  time  ago 

as  saying: 

"Insulation  which  is  not  a  protection  is  a  death  trap  and  its 
omission  is  both  a  safeguard  and  an  economy." 

Below  are  quoted  successively,  letters  from  various  auth- 
orities in  the  United  States  to  whom  enquiries  have  been  ad- 
dressed regarding  the  subject  of  this  paper: 
Letter  dated  September  19th,  1918. 

"Dear  Sir: — Referring  to  your  letter  of  August  21st,  ad- 
dressed to  the  National  Electric  Light  Association,  inquiring 
as  to  the  views  of  the  Commissioner  on  the  subject  of  Bare 
versus  Weatherproof  Wires  for  Potentials  above  750  Volts,' 
I  will  endeavor  to  give  you  what  I  believe  to  be  the  consen- 
sus of  opinion  of  those  who  are  operating  distributing  systems 
throughout  the  States. 

"In  the  Eastern  part  of  the  States,  it  is  very  general  prac- 
tice to  use  weather-proof  insulation  on  all  wires  erected  in  the 
built-up  portions  of  cities.  This  is  done  quite  generally  on 
voltages  up  to  13,000  and  in  some  cases  on  higher  voltages. 
The  use  of  weather-proof  insulation  on  circuits  above  7,500  is 
chiefly  a  matter  of  complying  with  municipal  ordinances 
which  are  designed  primarily  to  cover  the  ordinary  distribut- 
ing circuits  operating  at  voltages  below  7,500.  These  ordin- 
ances in  most  cases  do  not  discriminate  between  distributing 
and  transmission  voltages,  and  weather-proof  wire  must 
therefore  be  used  within  city  limits  in  order  to  comply  with 
the  law. 

"In  smaller  towns  and  in  the  far  west,  it  is  not  unusual  to 
see  bare  wire  used  on  distributing  circuits  up  to  7,500  volts. 

"In  large  systems  where  there  is  more  than  one  arm  on 
a  pole  and  where  it  is  customary  for  men  to  work  on  the  lines 
alive,  the  use  of  bare  wire  is  not  considered  safe  for  linemen. 


1 
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"Weather-proof  insulation  is  not  considered  as  a  complete 
protection  to  linemen  against  ordinary  distributing  voltages 
under  7,500  volts,  but  taken  in  conjunction  with  the  wooden 
poles  is  a  very  material  aid  in  avoiding  accidents.  Companies 
operating  the  larger  systems  usually  have  rigid  rules  requir- 
ing joints  to  be  well  taped,  and  permitting  no  bare  connec- 
tions of  any  sort  on  poles  where  men  are  required  to  work. 
It  is  customary,  however,  to  use  rubber  blankets  or  other  pro- 
tection, as  the  condition  of  insulation  of  various  ages  is  un- 
certain and  cannot  be  wholly  depended  upon. 

"The  presence  of  weather-proof  insulation  is  of  consider- 
able assistance  in  minimizing  damage  to  communication  sys- 


Comparative  Tests  on  No.  6  B.  &  S., 


Weight,  lbs.  per 


1,000  feet 

Tensile  Strength 

Wire 

Lbs.  per 

Bare 

Covered 

(lbs.) 

Sq.  in. 

A.  77.06 

100.7 

740 

37,000 

B.  78.64 

101.8 

713 

35,500 

C.  80.77 

103.5 

736 

36,800 

D.  79.25 

102.1 

722 

36,000 

*Comparative  figures  only.  Not 


D.  B.  Weatherproof  M.  H.  D.  Copper  Wire 

Insulation  Resce. 


Megohms  per  mile  Breakdown  Voltages 


IShrs. 

After 

■  After 

Dry 

Immersion 

New 

Baking 

Boiling 

23.6 

3.85 

3,600 

2,000 

800 

12.5 

2.74 

3,000 

1,200 

800 

17.75 

2.94 

1,200 

2,600 

800 

*35.5 

*3.42 

1,200 

2,600 

800 

ient  length  of  wire  used. 
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terns  which  may  become  crossed  with  lines  operating  at  volt- 
ages below  7,500  volts,  and  there  are  numerous  cases  on  re- 
cord where  crosses  of  this  kind  have  occurred  in  which  the 
insulation  has  protected  the  communication  circuit  from 
damage. 

"At  voltages  above  7,500  the  insulation  ceases  to  be  a 
material  protection,  either  to  linemen  or  to  communication 
circuits,  and  the  use  of  weatherproof  insulation,  therefore,  in- 
volves an  additional  investment  which  does  not  appear  to  have 
compensating  advantages. 

"I  am  not  sure  whether  this  is  the  sort  of  data  which  you 
are  seeking  in  the  matter,  but  from  a  wide  acquaintance  with 
engineers  who  are  operating  such  circuits  and  with  commit- 
tees who  have  assisted  in  making  safety  rules  affected  by  this 
question,  I  believe  that  the  above  is  a  fair  statement  of  the 
situation  in  the  States. 

Yours  very  truly, 
(Signed)  H.  B.  Gear,  Chairman, 

Committee  on  Overhead  Lines  and 
Inductive  Interference,  N.E.L..\. 

Letter  dated  October  9th,  1918. 

"Gentlemen: — Replying  to  your  inquiry  of  October  3rd, 
we  are  unable  to  advise  you  at  the  present  time  of  any  city 
which  specifies  the  use  of  bare  wires  for  overhead  electric  lines 
above  750  volts. 

"It  is  generally  conceded,  however,  that  weatherproof 
covering  on  such  wires  deteriorates  very  rapidly  and  it  is 
doubtful  whether  any  useful  purpose  is  achieved  by  requiring 
such  a  covering.  It  is  sometimes  claimed  that  hazard  is  in- 
creased where  such  a  covering  is  used  on  account  of  the  false 
sense  of  security  suggested  I)y  the  presence  of  insulation 
which  may  be  inadequate  and  hence  dangerous. 

"Since  the  National  Electrical  (Fire)  Code  requires  this 
insulation,  it  is  used  by  many  utilities  who  do  not  approve 
of  it  merely  in  order  to  conform  to  the  rules.  It  would  seem 
very  desirable  to  obtain  wider  experience  in  the  use  of  bare 
2,200  volt  lines  in  order  to  demonstrate  the  question  of  re- 
lative hazard. 

(Signed)  S.  W.  Stratton, 

Director  Bureau  of  Standards, 

Washington.  D.  C. 

Letter  dated  October  24th,  1918. 

"Dear  Sir: — In  replying  to  your  inquiry  of  the  19th,  re- 
lative to  the  use  of  bare  wires  for  overhead  distribution  cir- 
cuits above  750  volts,  we  would  offer  the  following  as  _ex- 
pressing  our  opinions  covering  the  various  points  which  you 
mention. 

"Our  practice  is  in  favor  of  bare  wire  for  primary  distribu- 
tion circuits.  For  voltages  0,000  v.  and  over,  we  invariably 
use  bare  wire  unless  local  regulations  require  the  wire  to  be 
insulated,  in  which  case  we  endeavor  to  secure  a  modification 
of  the  regulation.  For  4,000  v.  and  in  general,  for  2,300  v.  we 
use  bare  wire  where  Governmental  and  local  requirements  do 
not  conflict.  The  following  opinions  have  been  reached  as  a 
matter  of  judgment  from  our  operating  experience  in  various 
parts  of  the  country,  rather  than  from  compilations  or  an- 
alyses of  statistics. 

"The  slight  temporary  and  generally  undependable  pro- 
lection  afforded  by  the  covering  is  usually  more  than  offset 
by  the  largely  increased  wind  and  ice  loadings  which  the 
covering  occasions.  Bare  wires  are  less  likely  to  stretch  or 
break,  are  steadier  in  the  wind  and  impose  less  loads  on 
fastenings  and  structures.  We  have  heard  the  statement  that 
sleet  forms  less  readily  on  bare  power  wires,  but  we  have  no 
knowledge  as  to  this  point.  , 

"On  lines  with  suitably  spaced  and  supported  conductors, 
the  tendency  to  interruption  from  swinging  crosses  is  so 
frequent  troubles  such  as  broken  conductors  and  crosses  and 


largely  decreased  as  to  be  more  than  outweighed  by  the  more 
stretched  conductors,  which  result  from  the  use  of  insulation; 
that  is,  there  is  a  net  gain  against  interruption  by  omitting 
insulation. 

"While  in  a  liberal  i)crcentage  of  cases  of  contact,  insu- 
lation may  afford  protection  against  shock  to  linemen  work- 
ing on  live  wires,  the  presence  of  insulation  creates  a  false 
sense  of  security  on  the  part  of  the  workmen,  which  tends  to 
carelessness.  The  only  safe  rule  for  linemen  is  to  treat  all 
primary  wires  as  if  bare,  and  this  rule  will  be  more  effectively 
observed  if  the  wires  actually  are  bare.  When  live  primary 
wires  are  to  be  worked  upon  the  use  of  protective  devices, 
such  as  portable  shields,  are  much  more  effective  protection 
to  linemen  than  insulation  on  conductors. 

"The  use  of  covered  wire  is  more  expensive,  owing  both  to 
the  greater  initial  cost  and  to  the  fact  that  the  wire  must  be 
replaced  when  the  covering  begins  to  disintegrate. 

"We  trust  that  we  have  covered  this  matter  in  accordance 
with  your  desires. 

Yours  truly, 

(Signed)  P   J.  McLelland, 
Electric  Bond  &  Share  Co.,  New  York. 
Chief  Engineer." 
Conclusions. 

So  far  as  I  have  looked  into  the  question,  there  set...  to 
be  four  main  points  on  which  opinions  differ,  and  if  a  sug- 
gestion as  to  procedure  be  not  out  of  place,  I  would  propose 
that  discussion  be  centered  around  these  points,  preferably  in 
the  order  given  so  far  as  it  is  possible  to  treat  of  them  separ- 
ately. 

The  four  points  are: 

1.  Safety. 

2.  Operation. 

3.  Cost. 

4.  Public  opinion. 

These  main  headings  may  also  be  sub-divided,  in  their 
relation  to  other  factors,  as  follows: 

1.  Safety  (in  erection,  operation  and  maintenance). 
To:  (a)    Power  linemen. 

(b)  Telephone  and  telegraph  linemen. 

(c)  The  public. 

2.  Operation 
Of:  (a)    Power  lines. 

(b)  Power  stations  and  sub-stations. 

(c)  Telephone  and  telegraph  systems. 

3.  Cost 
Of:  (a)  Wire, 

(b)  Labor, 

(c)  Operation, 

(d)  Maintenance. 

4.  Public  opinion. 

(a)  General  Public  Opinion. 

(b)  Opinion  in  the  Law  Courts. 

At  this  stage  I  will  leave  matters  in  your  hands  in  the 
hope  that  the  subject  has  been  so  presented  that  profitable 
discussion,  leading  to  definite  conclusions  upon  which  de- 
cisions as  to  future  action  can  be  based,  may  result. 

Discussion  on  Mr.  Barnes'  Paper 

Following  the  reading  of  his  paper,  Mr.  Barnes  referred 
13  a  table  on  the  blackboard  showing  relative  costs  of  bare  and 
covered  wire.    The  table  is  printed  below: 

.    Relative  Costs 
War  Prices         Pre-War  Prices 
No.  6     No.  0         No.  6     No.  0 

Bare    100       100  100  100 

D.B.W.P   130        128  135  135 

T.B.W.P   145        136  150  148 

It  was  suggested  by  Mr.  Lang,  Ontario  Hydro,  that  the 
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matter  in  a  initslicll,  as  regards  the  use  of  bare  vs.  weather- 
proof covered  wires,  appears  to  be  this:  The  weatlicrproof 
covering  forms  quite  a  large  percentage  of  cost  of  tlie  wire — 
lietween  25  and  50  ])er  cent.,  and  the  question  was  whether 
tlie  covering  was  of  sufficient  value  t(j  justify  this  extra  ex- 
pense. In  one  small  system  recently  cemstructed,  the  saving 
by  the  use  of  bare  wires  was  about  3  per  cent.  If  this  could 
be  saved  on  the  wires,  they  could  put  the  money  into  other 
methods  of  protection — such  as  the  wider  spacing  of  the 
wires  on  the  pole  arms.  Even  among  linemen  there  is  a  dif- 
ference of  opinion.  Some  said  it  was  of  real  value  and  others 
that  it  was  practically  useless. 

Mr.  Wills  Maclachlan,  Toronto,  thought  that  the  weather- 
]:.roof  covering  was  of  no  value  at  all.  It  was  a  case  of  plac- 
ing an  insecure  protection  around  a  grave  danger,  and  the 
peril  to  the  public  was  greatly  increased,  because  they  were 
under  the  impression  that  the  covering  constituted  a  real 
safeguard.  If  there  was  no  covering  on  at  all,  they  would 
keep  clear  of  exposed  wires.  Mr.  Maclachlan  also  thought 
that  the  linemen  were  just  as  safe  working  with  bare  wires. 
They  should,  of  course,  be  provided  with  well-tested  gloves 
and  mats.  There  was  a  great  danger  in  their  trusting  the 
weatherproof  covering  for  protection. 

Mr.  Latimer,  Ontario  Hydro,  was  of  the  opinion  that  in- 
secure insulation,  which  is  not  a  protection,  was  a  death-trap. 
With  regard  to  the  letter  from  R.  J.  McLelland,  quoted  by 
Mr.  Barnes,  in  which  it  was  stated  that  for  voltages  of  6,600 
and  over,  the  practice  was  to  use  bare  wires,  the  speaker  said 
he  would  favor  including  3,300-volt  lines  under  this  regula- 
tion. The  difficulty  of  swinging  wires  could  be  eliminated  by 
greater  pin  spacing. 

Mr.  Cook,  New  Toronto,  mentioned  an  instance  of  where 
two  horses  were  killed  when  a  bare  wire  blew  down.  After 
that  there  was  an  insulated  wire  put  up,  and  there  had  been 
no  further  accidents. 

Mr.  Bell,  of  Mimico,  also  believed  that  the  insulation  was 
of  benefit,  and  cited  a  case  in  which  it  had  been  the  means  of 
saving  a  man  from  death  or  very  severe  injury.  He  was 
working  with  this  man  on  4,000-volt  lines,  phasing  them  out, 
and  had  seen  his  companion  come  in  contact  with  a  line,  and 
only  for  the  weatherproof  covering  he  would  undoubtedly 
have  been  killed.    As  it  was,  he  was  little  the  worse. 

Mr.  Ireland,  Ontario  Hydro,  said  that  life  hazard  was  the 
essential  point  to  be  considered.  If  the  covering  contributed 
to  safety,  the  cost  should  not  be  considered,  but  if  it  did  not 
give  protection  it  should  be  discarded.  Personally  he  did  not 
know  of  any  cases  in  which  men's  lives  had  been  saved  by  the 
weatherproof  covering,  and  he  would  not  put  any  dependence 
on  this  covering  on  lines  carrying  over  600  volts.  It  was  of 
tise,  however,  in  110  and  320-volt  secondaries,  which  had  often 
to  be  strung  around"  where  clearances  were  small,  and  there 
would  be  many  cases  of  short-circuits  if  the  wires  were  bare. 
On  primary  and  series  services,  however,  he  thought  the 
covering. should  not  be  used. 

Mr.  Heeg,  Guelph,  also  thought  that  primaries  would  be 
better  without  insulation.  In  the  old  days  when  the  "voltage 
was  1,100  or  1,340  and  the  insulation  seemed  to  be  better,  it 
might  have  been  of  real  value.  He  had  recently  taken  down 
some  wire  which  had  been  up  for  seventeen  yeari  and  some 
of  it  was  better  than  what  had  just  recently  been  installed. 
He  was  in  favor  of  using  bare  wire  for  2,200  volt  lines. 

Mr.  Fisk,  Peterboro,  considered  that  the  weatherproof 
covering  indicated  the  facj:  that  the  wires  were  dangerous. 

Mr.  Coleman,  Port  Hope,  said  he  did  not  agree  with  the 
many  opinions  expressed  in  favOr  of  discarding  weatherproof 
covering.  He  knew  of  three  instances  in  which  he  believed 
the  covering  had  been  the  means  of  saving  men's  lives,  while 
he  also  knew  of  one  where  a  man  had  been  killed  through 
contact  with  a  covered  wire.    Tie  mentioned  a  case  of  a  man 


sitting  on  2,200-volt  wires  when  he  discovered  they  were  live, 
i)ut  escaped  without  injury,  and  another  of  a  man  picking  up 
a  covered  wire  from  the  street  without  fatal  results.  He 
therefore  thought  that  the  wire,  while  not  an  insulation  was 
some  protection. 

Mr.  James,  Ontario  Hydro,  was  of  the  opinion  that  the 
question  of  covering  the  wires  was  more  or  less  sentimental. 
He  did  not  think  there  was  an  engineer  in  Canada  or  the 
United  States  that  would  assert  it  was  a  protection,  but  the 
step  was  a  drastic  one  and  for  that  reason  they  hesitated  to 
make  the  change.  He  believed  it  was  a  false  safeguard  and 
that  if  the  wires  were  bare,  workmen  would  be  alive  to  the 
danger  and  would  not  touch  them. 

Mr.  Sifton,  Hamilton,  thought  no  drastic  step  should  be 
taken,  and  that  it  was  a  question  of  education.  He  suggested 
that  in  rural  districts,  bare  wires  might  perhaps  be  used  for 
3,300  volts,  but  where  the  public  and  the  linemen  were  ac- 
customed to  look  for  covered  wires,  it  should  still  be  used. 
He  had  taken  the  question  up  with  the  linemen  and  they 
said  they  would  rather  work  with  the  covered  wires. 

Mr.  E.  M.  Ashworth,  Toronto,  thought  the  general  public 
would  not  stand  for  the  absence  of  insulation.  In  his  opinion, 
they  required  safety  and  it  would  be  well  for  the  committee 
to  take  up  the  question  of  obtaining  a  wire  covering  that 
would  be  safe.  The  proper  course  was  to  try  to  procure 
adequate  insulation. 

Mr.  Latimer  said  that  at  various  inquests- he  had  had  to 
attend,  it  had  been  brought  home  to  him  that  insulation  could 
not  be  depended  upon.  Gloves,  shields  and  .mats,  or  ground- 
ed surfaces  around  the  poles,  he  believed  was  the  only  method 
of  dealing  with  the  problem. 

Mr.  Ostrom,  Northern  Electric  Co.,  declared  he  was  quite 
willing  to  admit  that  the  so-called  weatherproof  insulation 
might  not  at  all  times  serve  as  a  protection. 

Mr.  Wright,  Eugene  F.  Phillips  Co.,  years  ago  had 
strongly  advocated  bare  wires,  but  now  he  believed  that  for 
voltages  up  to  3,300  volts  it  was  a  safeguard.  Protection  to 
the  public  was  also  a  consideration,  particularly  in  the  case  of 
damage  suits,  and  legally,  he  understood,  it  was  required  that 
the  lines  be  insulated.  Mr.  Wright  believed  that  for  every 
accident  reported  where  weatherproof  covering  was  used, 
there  were  several  averted. 

Mr.  Martindale,  Sudbury,  did  not  think  that  drastic  action 
should  be  taken,  and  cited  instances  where  accidents  had  been 
prevented  by  the  use  of  the  covering. 

Mr.  Alford,  London,  said  that  after  19  years  experience, 
he  believed  that  it  was  more  satisfactory  to  use  the  covering, 
both  from  the  standpoint  of  cost  and  public  opinion.  In  the 
first  place,  in  construction  work,  covered  wires  could  be  strung 
among  other  wires  without  danger.  Also,  there  was  not  the 
same  danger  of  wires  grounding.  And,  in  the  second  place, 
while"  the  covered  wire  cost  more,  he  believed  the  difference 
was  more  than  made  up  by  the  fact  that  linemen  could  work 
faster  and  with  a  greater  degree  of  safety.  Finally,  public 
opinion  would  be  against  anything  that  would  appear  to  be 
dangerous.  He  had  been  working  in  London  for  the  past 
twenty  years  and  had  yet  to  have  a  man  go  to  hospital  through 
coming  in  contact  with  a  covered  wire.  As  to  gloves,  one 
could  supply  them  to  linemen,  but  as  soon  as  his  back  was 
turned,  they  put  them  in  their  pockets. 

In  regard  to  stringing  wires  across  another  company's 
lines,  Mr.  Lawlor,  Ontario  Hydro,  pointed  out  that,  if  in- 
sulation were  not  used,  the  poles  would,  of  course,  be  made 
high  enough  to  give  a  safe  clearance  over  the  other  lines.  In 
London,  he  said  they  used  ground  insulation  on  everything 
over  5,000  volts. 

Mr,  Maclachlan  cm|)hasize(l  the  necessity  of  testin.g  rub- 
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ber  gloves  and  shields.  These  should  be  tested  monthly  to  be 
of,  any  value. 

It  was  then  suggested  that  a  committee  be  appointed, 
consisting  of  outside  superintendents  and  managers,  particu- 
larly men  who  had  a  good  deal  of  experience  on  construction 
of  line  work  and  that  they  report  at  the  next  mceeting.  This 
was  decided  on,  the  selection  of  the  committee  being  left  to 
the  chairman.  This  committee  was  later  announced  as 
follows: 

R.  H.  Martindale,  chairman;  Messrs.  Bell,  Mimico;  Cook, 
Niagara  Falls;  Heeg,  Guelph;  and  Alford,  London. 

At  this  point  it  was  announced  by  Mr.  Clement,  the  secre- 
tary that  Mr.  W.  R.  Clarke,  of  Beaverton,  one  of  the  members 
nf  the  association,  had  passed  away.  The  deceased  had  fully 
intended  to  be  present  at  the  convention,  but  had  taken  ill 
rather  suddenly  and  had  died  on  Saturday,  January  2a.  The 
meeting  unanimously  resolved  that  an  expression  of  sympathy 
he  sent  to  Mrs.  Clarke  in  her  bereavement. 

The  Thursday  Evening  Dinner 

On  Thursday  evening  the  delegates  met  at  G.30  dinner 
at  the  Carls-Rite  Hotel,  where  songs,  the  renewal  of  old  ac- 
quaintanceships and  good  fellowship  held  sway  for  an  hour 
and  a  half.  Brief  addresses  were  given  by  Mr.  Goodwin,  Mr. 
Sifton  and  representatives  of  the  various  manufacturing  and 
jobbing  member  companies.  Mr.  C.  H.  Hopper  also  spoke 
at  some  length  on  the  kindly  relationship  existing  between 
the  travelling  salesmen  and  the  Hydro  managers  and  en- 
gineers. Mr.  Hopper  said  in  part: 

I  am  sure  that  you  will  be  glad  to  know  that  I  am  a  firm 
believer  in  the  brief  after  dinner  talk  unless  the  speaker  be 
one  who  has  a  subject  of  real  import  and  is  an  authority  on 
that  subject,  but  I  have  accepted  your  president's  very  flat- 
tering invitation  to  talk  to  you  this  evening  with  the  idea  that 
just  while  you  are  smoking  your  cigars — and  are  thus  prob- 
ably lulled  into  a  sense  of  comfortable  tolerance — for  I  know 
these  Front  Street  cigars — you  would  be  willing  to  listen  to 
a  salesman  who  would  have  you  know  that  the  man  who 
follows  the  Hydro-lines— who  travels  the  Hydro  trail — finds 
in  life  and  in  his  relations  with  you  something  more  than 
orders,  something  more  than  that  which  can  be  estimated 
only  in  dollars  and  cents.  And  I  feel  that  the  sentiments  of 
my  brothers  of  the  trail  are  in  hearty  accord. 

Hydro  means  much  to  the  people  of  this  province,  it 
means  much  to  the  electrical  profession,  but  to  me,  and  my 
brothers,  it-  means  all  that  it  is  to  them,  with  the  pleasing 
addition  that  it  has  blazed  a  trail  for  us  to  follow;  on  which 
we  find  friendship  as  well  as  business,  good  fellowship  as 
well  as  orders.  For  you  seem  to  realize  that  we  travellers 
belong  to  the  same  human  family  as  yourselves.  That  the 
transient,  who  drops  into  your  office  between  trains,  throws 
his  portfolio  on  top  of  his  competitor's  goods,  jollies  the 
stenographer  and  wants  to  know  if  the  "big  noise"  is  in,  is  a 
man  capable  of  really  fine  feeling  if  you  draw  him  out — and 
he  is  particularly  susceptible  to  the  drawing  process,  after 
business  hours,  of  course.  He  has  the  same  faults  that  you 
have,  provided  he  can  ascertain  just  what  those  faults  are, 
only  he  has  them  a  little  more  so.  And  when  the  lighting 
load  comes  on,  he  has  the  same  yearnings  for  companion- 
ship, for  home  and  family,  only  the  pain  is  somewhat  dulled 
by  constant  denial. 

It  is  then  that  he  thinks  of  all  those  little  homely  details 
peculiar  to  his  own  household.  It  is  then,  gentlemen,  that  the 
traveller  finds  life  on  the  road  drab  and  tasteless,  especially 
tasteless,  now.  And  right  there  is  where  the  men  one  meets 
on  the  Hydro  tralil  seem  different  from  those  of  any  other 
trail  I  have  travelled.    Because  each  one  of  us  has  found 


among  the  men  he  calls  on  some  kindred  spirits,  some  con- 
.genial  souls,  who  strike  a  sympathetic  chord  and  with  whom 
he  finds  much  in  common,  entirely  aside  and  apart  from  the 
buy  and  sell  world.  You  make  us  feel  we  are  indeed  all 
members  of  the  .great  electrical  scheme,  that  we  are  all  mov- 
ing the  same  direction,  each  having  his  particular  part  to 
perform  for  the  good  of  the  whole,  none  being,  in  the  gen- 
eral sense,  independent  of  the  others'  effort,  each  being  a 
lever  that  moves  the  other,  only  sometimes,  we  have  to  pry 
mighty  hard. 

The  traveller  is  a  current  flowing  across  the  great  elec- 
trical ocean.  He  mingles  with  the  electrical  waters  from  all 
points  of  the  compass.  He  knows  as  probably  no  other  mem- 
ber of  the  fraternity  knows  how  immaterially  few  there  are 
who  are  impelled  in  their  activities  by  any  other  than  a 
wholesome  and  genuine  desire  to  conduct  their  part  of  the 
scheme,  to  play  their  part  of  the  game,  in  a  manner  that 
squares  with  the  common  rules  of  good  business  fellowship. 

And  now  that  there  are  movements  afoot  with  the  objec- 
tive of  a  complete  organization  of  the  electrical-  family,  it 
seems  to  me  that,  rig'ht  under  the  surface,  there  is  now  an 
organization — an  organization  without  a  practical  code  of 
rules  as  regard  details,  but  based  on  those  principles  that 
find  a  home  in  the  hearts  of  all  decent  fellows,  and  if,  to  that 
organization  of  proper  spirit  that  now  exists,  there  can  be 
fitted  the  harness  of  practical  association  without  disturbing 
the  fine  impulses  of  squareness  that  naturally  flows  through 
our  electrical  community,  the  advocates  of  this  movement 
will  find  the  work  already  complete  in  all  but  the  placing  of 
the  keystone. 


Square  D  Co.  Open  New  York  Office 

The  Square  D  Company,  Detroit,  manufacturers  of 
Square  D  Switches,  opened  a  new  Metropolitan  Office  at  149 
Broadway,  on  January  1st.  J.  A.  Jaques,  district  sales  man- 
ager, has  been  placed  in  charge  of  the  office.  Mr.  Jaques  was 
formerly  connected  with  the  Pittsburg  office  of  the  Square 
D  Company.  At  one  time  he  was  a  member  of  the  sales  or- 
ganization of  the  Western  Electric  Company.  Mr.  Jaques 
will  represent  Square  D  interests  throughout  the  Metropoli- 
tan district. 


Increase  in  Southern  Canada  Power  Receipts 

For  the  three  months  ending  December  last  the  gross 
receipts  of  the  Southern  Canada  Power  Co.  at  $144,648, 
showed  an  increase  of  $32,053,  and  net  at  $60,455,  an  increase 
of  $16,664.  The  water  power  development  at  Drummond- 
ville  is  progressing  satisfactorily.  The  plant  will  have  an  ul- 
timate capacity  of  18,000  horse  power,  and  it  is  expected  that 
equipment  for  7,000  horse  power  will  be  installed  and  in 
operation  by  May  1st  next. 


Daylight  Saving  and  the  Coal  Supply 

Canada  adopted  the  daylight  saving  idea  last  year,  as 
also  did  the  United  States,  because  of  its  successful  opera- 
tion in  Great  Britain,  France,  Italy,  Germany,  Austria,  Hol- 
land, Denmark,  Sweden,  Norway,  Portugal,  Australia,  and 
Iceland.  The  United  States  Fuel  Administration  has  comput- 
ed that  1,250,000  tons  of  coal  were  saved  in  the  seven  months 
during  which  the  system  was  operative.  This  figure  was  bas- 
ed upon  a  large  collection  of  data,  and  also  upon  definite 
records  for  one  community  of  about  1,000,000  population. 


Mr.  Harry  S.  Anderson,  treasurer  of  the  Masco  Com- 
pany, Limited,  Toronto,  jobbers  of  electrical  supplies,  died 
recently . 
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The  Goodwin  Plan  Meets  the  Approval  of  the 
Ontario  Municipal  Engineers 


Mr.  W.  L.  Goodwin,  whose  famous  plan  is  now  known 
more  or  less  to  every  electrical  man  on  both  sides  of  the  line, 
was  called  upon  on  Friday  morning  by  the  chairman  to  ex- 
plain his  scheme  to  the  municipal  electrical  engineers  of  On- 
tario. 

Mr.  Goodwin,  in  opening,  pointed  out  that  there  were 
two  distinct  problems  in  the  electrical  industry — one  relating 
to  the  creation  of  energy  producing  stations  and  the  produc- 
tion, distribution  and  sale  of  the  energy.  That  problem  in- 
volved primarily  financial  and  engineering  questions.  The 
other  was  the  production  of  articles  for  the  distribution  and 
consumption  of  the  industry's  principal  product,  energy.  In 
the  first  case,  dealing  with  a  commodity  which  is  known, 
there  would  develop  a  natural  monopoly  which  could  best  be 
handled  by  a  single  interest.  Eventually,  being  an  article  of 
general  public  use,  it  would  resolve  itself  into  one  of  public 
ownership.  Perhaps  the  Province  of  Ontario  was  just  a  little 
in  advance  of  the  rest  of  the  world,  but  sooner  or  later  the 
public  ownership  of  all  electric  light  companies  is  bound  to 
come . 

For  the  present,  however,  Mr.  Goodwin  said  he  was  not 
concerned  as  to  whether  the  utility  company  was  publicly  or 
privately  owned.  His  problem  had  to  do  solely  with  what 
he  called  the  manufacturing  or  merchandizing  part  of  the 
business  and  that  part  of  the  lousiness  cannot  become  a  mo- 
noply  and  can  never  be  publicly  owned.  It  consisted,  to  a 
large  extent  in  dealing  in  "style  and  habit"  goods  and  de- 
pended for  development  on  the  whims  of  the  general  public, 
whose  ideas  vary  widely,  so  they  would  always  be  selling 
articles  in  competition  with  each  other  to  meet  the  varying 
ideas  of  the  larger  mass  of  the  people.  In  the  broad  sense 
the  consumers  would  not  be  satisfied  with  the  same  article, 
the  incandescent  lamp  being  an  exception,  since  it  had  be- 
come a  necessity  and  they  were  not  concerned  in  its  manu- 
facture or  style,  providing  it  gave  proper  light.  But  in  all 
other  products  of  the  industry,  such  as  irons,  toasters,  fans, 
grills,  etc.,  there  was  the  scope  for  individual  taste,  and  each 
purchaser  preferred  to  make  his  own  selection. 

A  proper  merchandizing  policy  and  good  salesmanship 
were  necessary  to  develop  the  second  part  of  the  industry. 
Electrical  men  had  experimented  with  every  conceivable  pol- 
icy to  get  their  goods  before  the  public.  He  had  fussed  with 
this  problem  for  twenty-eight  years  and  tried  out  every  pol- 
icy ever  suggested.  It  should  have  been  plain  that  many 
of  the  plans  experimented  with  were  impracticable.  They 
had  got  to  follow  the  precedent  of  about  500  years  and  there 
was  nothing  new  to  be  developed.  All  one  had  to  do  to  dis- 
cover the  best  merchandising  methods  was  to  walk  down 
the  city  streets  and  see  what  merchants  were  doing.  In  the 
States,  the  idea  of  the  early  pioneers  was  selling  at  cost  and 
bargain  sales  and  these  were  tried  for  about  ten  years. 
Notwithstanding  that  some  of  the  utility  companies  sold  at 
cost  and  sometimes  less,  they  had  never  been  able  to  sell 
in  any  great  volume — first,  because  the  public  preferred  to 
make  a  selection,  and,  secondly,  because  no  man  with  one 
line  of  goods  could  hope  to  please  the  public.  Selling  energy 
is  one  thing  and  selling  goods  another;  no  central  station 
could  possibly  reach  all  of  the  people. 

Monopoly  Hampers  Trade 

There  were  hundreds  and  hundreds  of  houses  not  wired 
for  electric  service  but  no  central  station,  no  matter  how  ag- 


gressive, could  ever  accomplish  very  much  in  the  wiring  of 
old  houses  by  cost  price  and  bargain  sale  methods,  for  peo- 
l)le  have  dif¥erent  ideas  about  what  they  want.  In  this  way 
anything  tending  towards  a  monopoly  hampered  the  trade, 
whereas  if  all  the  factors  were  developed,  manufacturers, 
jobbers  and  retailers,  different  ideas  were  brought  out  which 
appealed  to  different  people. 

The  greatest  results,  Mr.  Goodwin  said,  were  produced 
hy  increasing  the  number  of  retail  stores  and  the  number 
of  manufacturers  producing  articles  with  different  selling 
points.  At  the  Pacific  Coast,  where  he  had  been  in  business, 
they  had  tried  all  the  different  plans  in  different  communi- 
ties. First  they  had  tried  selling  the  product  through  the  cen- 
tral station  as  a  single  unit,  the  station  undertaking  to  do  the 
wiring.  In  another  community  they  tried  the  plan  of  selling 
the  product  and  the  wiring  at  less  than  cost  and  adding  the 
difference  to  the  cost  of  the  current.  Finally  they  had  de- 
termined the  cost  of  the  energy  as  one  thing  and  the  cost  of 
the  goods  as  another  and  then  created  manufacturers,  job- 
bers and  retailers  to  bring  the  goods  to  the  public,  and  for 
ten  years  they  had  proved  this  plan  to  be  the  most  satisfac- 
tory. In  other  words,  this  went  to  prove  that  the  greater  the 
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number  of  points  of  contact  with  the  public,  the  greater 
will  be  the  sale  of  energy  and  appliances — bearing  in  mind 
all  the  time  that  there  are  two  different  problems,  merch- 
andize and  energy. 

In  regard  to  the  sale  and  distribution  of  energy,  there 
were  wide  differences  of  opinion,  and  they  would  probably 
have  to  go  on  experimenting,  but  in  the  other  problem,  mer- 
chandizing, they  had  learned  a  lesson  and  reached  a  stand- 
ard, and  after  500  years  experience  the  path  ought  to  be 
])rctty  clearly  set,  so  that  there  should  be  no  difference  of 
opinion  as  to  the  best  methods  to  apply. 

Mr.  Goodwin  pointed  out  the  result  of  the  proper  appli- 
cation of  these  methods  on  the  Pacific  Coast,  as  compared 
with  the  chaotic  condition  of  the  industry  in  other  parts 
of  the  country.    East  of  the  Rockies,  including  the  thickly 
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populated  districts  where  climatic  and  other  conditions  fav- 
ored the  use  of  electrical  appliances,  the  per  capita  sales  per 
annum  only  amounted  to  $2.50,  as  against  .$30  per  capita  on 
the  Pacific  Coast,  where  the  climatic  and  living  conditions, 
generally,  do  not  make  electrical  appliances  as  necessary  to 
the  comfort  of  the  population. 

More  Electrical  Stores  of  the  Better  Sort 

Mr.  Goodwin  said  he  had  come  to  tell  tlicm  the  results 
if  the  experiments  in  the  United  States.  In  Canada  there 
was  an  opportunity  for  the  development  of  the  industry  at  a 
far  greater  rate  than  the  central  station  could  ever  take  care 
of.  It  was  not  a  question  of  building  central  stations  for  the 
purpose  of  forcing  the  public  to  buy  current,  but,  with  proper 
organization,  it  would  be  a  question  of  finding  the  money  to 
build  the  necessary  central  stations.  To  accomplish  the  best 
results,  we  must  provide  innumerable  means  of  contact  with 
the  public  and  that  means  of  contact  must  be  high  class 
retail  stores  operated  all  over  the  Dominion.  The  greater  the 
number  and  the  better  the  character,  the  more  rapid  the  de- 
velopment. We  must  not  let  unkempt,  poorly-managed,  elec- 
trical shops  stand  in  the  way  of  progress.  If  one  considered 
conditions  in  the  United  States,  it  was  found  that  40  different 
merchandising  policies  of  manufacturers  and  jobbers  had 
prevented  proper  retail  distrii)ution.  Men  engage  in  the  re- 
tail business  for  profit,  and  you  can't  expect  them  to  take 
it  up  unless  they  have  some  reasonable  assurance  of  suc- 
cess. With  proper  retail  distribution,  innumerable  manufac- 
turing concerns  would  spring  up.  In  the  States  there  were 
more  than  1,900  manufacturers,  300  jobbing  concerns,  25,000 
specializing  in  electrical  contracting,  75,000  other  concerns 
selling  devices  and  appliances  of  one  kind  and  other.  While 
they  had  had  a  certain  amount  of  direction  on  the  com- 
mercial side  of  the  business  they  had  built  up  powerful  or- 
ganizations representing  the  four  great  groups,  and  these 
groups  had  gVown  without  direction,  their  purpose  being  to 
develop  their  own  branch  of  the  industry  without  regard  to 
the  others.  The  central  stations  formed  their  organization 
primarily  for  the  purpose  of  strengthening  themselves;  the 
manufacturers  formed  their  organization  without  regard  to 
the  problem  of  retail  distribution;  the  jobbers  concerned 
themselves  with  wholesaling  only;  and  the  contractors,  with 
installation.  In  twenty-five  years  these  four  great  organiza- 
tions had  never  met  together  for  the  purpose  of  discussing 
questions  of  common  interest.  When  they  had  such  a  great 
industry,  was  it  not  a  mistake  to  permit  it  to  go  ahead  with- 
out some  direction  ?  These  four  great  organizations  are 
formed  and  then  they  start  to  tear  themselves  to  pieces  at 
the  expense  of  the  buying  public. 

The  suggestion  of  getting  together  for  the  development 
of  the  industry  was  generally  misunderstood  by  the  various 
groups  and  by  the  public  alike — first,  because  the  collective 
bargaining  had  been  carried  on  behind  closed  doors.  When 
this  policy  was  followed,  it  was  bound  to  result  in  a  dis- 
cussion along  selfish  and  narrow  lines.  All  meetings  should 
be  held  with  open  doors  and  the  public  taken  into  confi- 
dence, for  we  could  never  develop  an  industry  that  w^ould 
stand  unless  our  intentions  and  motives  were  beyond  suspi- 
cion. To  bring  these  groups  together  for  a  common  pur- 
pose, it  must  first  be  recognized  that  in  each  there  are  spe- 
cialized problems.  A  man  selling  merchandise  is  not  at  all 
interested  in  a  discussion  as  to  the  proper  frequency  one 
might  use  in  the  development  of  a  new  machine.  Neither 
would  an  engineering  association  be  very  much  concerned 
whether  the  length  of  an  appliance  cord  was  six,  eight  or 
ten  feet.  Therefore  a  lot  of  time  and  money  and  energy  would 
be  wasted  if  the  groups  were  brought  together  on  all  the 
problems  of  the  industry.  A  single  organization  should  be 
built  up  for  the  discussion  of  questions  of  common  interest, 


but  the  separate  organizations  must  be  maintained  for  deal- 
ing with  special  problems. 

Mr.  Goodwin  said  his  idea  was  to  build  up  the  groups 
and  tie  them  together  by  executive  committees  which  would 
only  discuss  problems  of  interest  to  all.  In  the  States  they 
figured  they  might  bring  in  about  five  or  six  hundred  thous- 
and members,  and  by  the  contribution  of  1/40  of  one  per 
cent,  of  all  gross  sales,  two  or  three  or  five  or  six  million 
dollars  per  annum  would  be  available.  They  could  then  form 
electrical  boards  of  trade  in  the  various  towns  and  cities  to 
discuss  problems  and  seek  to  provide  proper  contact  with 
the  public  by  public  lectures.  It  was  almost  pitiful,  the 
speaker  said,  to  discuss  electrical  questions  with  the  average 
housewife.  She  is  totally  ignorant  in  regard  to  them.  For 
example,  the  first  question  one  was  likely  to  be  asked  was: 
What  is  this  electricity?  Of  course  that  could  not  be  an- 
swered and  as  a  result  uncertainty  arises  in  .the  public  mind. 
Then,  if  one  began  to  discuss  engineering  questions,  the  bud- 
ding Edison  of  the  household  might  ask:  Why  50,  or  why 
60  cycles  ?  And  again  there  is  no  ready  answer.  Or  one 
might  go  down  the  street  and  find  one  merchant  selling  an 
iron  at  $6.00,  another  selling  it  at  $4.00,  and  another  at  $.3.50. 
.\nd  so,  the  public  loses  confidence  in  electrical  things  and 
electrical  people.  Therefore  the  men  of  the  industry  must 
get  together  and  come  into  agreement  as  to  the  story  they 
will  tell  the  public,  and  all  tell  the  same  story  and  all  in  the 
same  way.  They  should  not  talk  with  the  public  in  regard 
to  technical  problems,  but  only  about  merchandizing.  If 
they  developed  electrical  boards  of  trade  and  organized  a 
lecture  bureau,  they  could  have  lectures  prepared  that  would 
ai^peal  to  the  public  and  could  have  these  lectures  deliver- 
ed in  every  town  and  city  in  the  country.  They  could  also 
develop  lectures  within  the  trade  on  trade  matters,  and  could 
talk  about  them  on  the  same  day,  on  the  same  subject,  bring- 
ing all  together,  so  as  to  arrive  at  a  solution  of  a  problem. 
But  by  present  methods,  the  difficulty  was  that  they  were 
talking  on  different  points.  If  machines  in  a  power  house 
were  to  do  their  work  efficiently  they  must  lie  brought  into 
synchronism,  and  it  was  just  as  necessary  that  the  various 
branches  of  the  tracle  throughout  the  country  should  be 
brought  into  synchronism.  It  was  just  as  easy  to  do  this  as 
•to  have  engineers  struggling  with  the  same  problems  at  50 
different  periods  of  the  year.  All  should  discuss  the  problem 
at  one  time  and  decide  what  was  the  best  thing  to  do. 

However,  the  industry  had  grown  in  spite  of  errors  of 
judgment.  The  forces  were  working  to  develop  it,  in  spite 
of  our  activity  or  inactivity.  But  let  us  centre  our  activity 
along  the  best  known  lines  and  then  we  would  get  the  con- 
fidence of  the  public  because  the  problems  had  been  treated 
in  a  scientific  way. 

Two  Different  Problems 

Regarding  the  two  problems  of  energy  distribution  and 
merchandizing.  In  the  first  case,  the  problem  was  in  the  ex- 
perimental stage,  but  in  the  second  case,  it  was  not,  for  the 
best  practices  had  been  proven  in  other  lines  of  trade.  The 
trouble  arose  in  the  States  in  the  early  stages  because  en- 
gineers were  appointed  commercial  managers  and  they  ex- 
perimented with  new  ideas  by  price-cutting  and  selling-at- 
cost  methods.  This  trouble  was  the  result  of  what  the 
speaker  termed  "minor  functioning,"  for  example,  the  central 
station  goingg  into  the  retail  business,  or  a  manufacturer  into 
jobbing  or  retailing,  or  the  jobber  starting  retailing.  An 
unbalanced  condition  of  the  industry  was  brought  about.  To 
present  this  question  to  the  minds  of  engineers  so  that  they 
would  understand  it  was  the  idea  he  had  struggled  with  for 
15  years  and  finally  he  had  come  to  the  Wheatstone  Bridge. 

Mr.  Goodwin  here  displayed  a  diagram  illustrating  the 
analogy  between  the  Wheatstone  Bridge  and  the  electrical 
industry,  which  he  proceeded  to  explain.    In  the  Wheatstone 
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The    Human    Wheatstone    Bridge — "How   particularly   appropriate  U  is  that  the  connections  of  an  electrical  instrument  best  indicate 

the  correct  commercial  relations  in  the  electrical  industry." 


Bridge  the  source  of  energy  was  the  battery,  and  this  battery 
was  likened  to  the  pulilic,  which  supplied  the  energy  to  the 
electrical  industry  in  the  form  of  capital.  The  moment  this 
flow  of  energy  was  stopped  the  industry  would  cease  to  oper- 
ate. Therefore  the  relation  of  the  public  should  be  one  of 
confidence.  Mr.  Goodwin  proceeded  to  further  explain  the 
analogy  between  this  industry  and  the  Wheatstone  Bridge,  as 
follows: 

"The  battery,  the  source  of  energy,  represents  the  public, 
whose  investors  furnish  the  capital  for  all  branches  of  the 
industry.  This  capital,  the  manufacturer  converts  into  gather- 
ing and  distributing  equipment  for  the  central  station  or  in- 
dustrial plant  or  into  appliances  and  supplies.  His  sales  di- 
verge as  shown  in  the  diagram,  dependent  upon  the  principal 
class  of  product  utilized  by  each  branch.  The  central  station 
has  electric  service  as  its  principal  product  which,  it  will  be 
noted,  is  used  through  the  wiring  installed  principally  by  the 
contractor-dealer.  The  wholesaler  has,  as  his  principal  func- 
tion, problems  affecting  wholesale  electrical  merchandising. 
He  makes  contact  with  the  central  station  or  the  contractor- 
dealer  in  passing  to  the  consumer.  The  contractor-dealer 
thus  becomes  the  point  of  retail  contact  of  the  manufacturer, 
central  station,  and  wholesaler  with  the  consuming  public 
which,  by  the  way,  following  the  circuit,  brings  us  back  to  the 
negative  side  of  the  battery,  thus  completing  the  analogy." 

Mr.  Goodwin  said  it  was  not  his  intention  to  assert  that 
any  branch  of  the  industry  should  be  prevented  from  entering 
into  the  business  of  other  branches,  but  that  each  should  re- 
cognize the  principal  business  of  each  group  and  all  should 
get  together  in  synchronism.  He  did  not  contend  that  the 
idea  was  necessarily  the  best  for  the  people  of  Canada,  but 
he  did  contend  that  they  should  get  together  on  some  kind  of 
plan  developed  from  the  best  ideas  of  the  men  of  the  industry. 
He  also  referred  to  the  planks  of  the  "Goodwin  Plan"  which 
had  been  brought  out  because  many  had  misunderstood  the 
idea.   They  came  to  meetings  and  forgot  the  good  things  they 


heard,  but  only  remembered  the  one  point  that  happened  to 
hurt  their  pocket  books  or  their  pride. 

Mr.  Goodwin  believed  that  before  December  31,  1919,  they 
would  have  completed  the  plans  and  specifications  for  the 
electrical  structure  which  had  been  his  dream  for  a  great 
number  of  years.  He  thought  that  in  Canada  also  we  re- 
cognized the  opportunities  and  were  ready  to  take  advantage 
of  them,  and  he  would  be  glad  to  do  all  in  his  power  to  help 
the  movement  along.  It  was  a  great  pleasure  to  him  that 
his  work  had  been  of  assistance  to  the  Ontario  Association 
of  Electrical  Contractor-Dealers.  He  had  not  gone  into  the 
work  for  personal  gain,  for  his  term  of  enlistment  ended  in 
December  next,  when  he  was  going  to  sever  his  connection 
with  the  electrical  industry  and  go  back  to  his  farm  in 
•  California,  neither  had  he  gone  into  it  for  glory,  for  he  had 
found  that  when  any  one  attempted  to  bring  a  constructive 
measure  into  effect,  he  was  subjected  to  as  much  criticism  as 
praise.  Some  day,  however,  he  hoped  the  dream  might  be 
realized  of  an  international  electrical  organization  with  a 
great  big  object  in  view — the  serving  of  humanity. 

Mr.  Goodwin  was  accorded  very  hearty  applause,  and 
Mr.  Buchanan  aptly  suggested  that  the  terms  of  his  enlist- 
ment in  the  work  of  the  electrical  industry  should  have  been 
the  same  as  those  of  the  soldier  in  the  army — three  years  or 
the  duration  of  the  war. 

Discussion 

The  meeting  was  then  thrown  open  for  questions  and 
discussion.  Mr.  Sifton,  of  Hamilton,  asked  if  Mr.  Goodwin 
had  considered  whether  there  should  be  a  clause  in  agree- 
ments that  there  should  be  no  remuneration  for  services 
not  rendered — for  instance  in  the  case  of  a  wholesaler  who 
did  not  carry  a  stock  sufficient  to  give  proper  service. 

Mr.  Goodwin  said  compensation  for  services  not  ren- 
dered was  uneconomic  and  sooner  or  later  would  fall  of  its 
own  weight.  By  discussion  of  the  question  they  would  fin- 
ally reach  an  idea  of  service  to  be  rendered  by  each  factor, 
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and  its  value.  He  had  been  working  on  a  formula  for  more 
than  seven  years  which  he  hoped  he  would  be  able  to  pre- 
sent before  the  year  ended  and  which  would  make  it  pos- 
sible to  measure  the  value  of  any  given  service.  When  he 
first  presented  this  scheme  to  the  professors  in  the  Uni- 
versity of  California  they  said  it  could  not  be  worked  out, 
but  he  had  managed  to  work  it  into  a  tangible  proposition. 
Many  of  our  policies,  he  said,  were  fundamentally  wrong. 
In  the  old  days  in  the  States,  when  they  were  developing 
the  industry  and  had  little  knowledge  of  the  problems  be- 
fore them,  they  had  formed  organizations  primarily  for  the 
purpose  of  price  fixing.  Now  price-fixing  had  been  made 
illegal  in  the  States.  Under  that  system,  which  was  un- 
economic and  illegal,  they  did  not  attempt  to  measure  the 
value  of  services,  but  arrived  at  the  results  in  an  arbitrary 
way  on  the  basis  of  barter  and  trade,  or  a  give  and  take  pro- 
position, and  not  by  scientific  methods.  However,  considera- 
tion had  been  given  to  a  scientific  proposition — price-making. 
The  difference  between  price-making  and  price-fixing  was 
that  the  former  took  into  account  all  the  factors  in  the  in- 
dustry— manufacturing,  warehousing,  wholesaling  and  retail 
distribution.  Here,  the  speaker  referred  to  the  unfair  ad- 
vantage which  some  jobbers  took  of  the  differential  they 
obtained.  The  jobber  receives  40  per  cent,  on  a  given  com- 
modity and  a  part  of  that  commodity  he  sells  at  25  per  cent, 
to  the  dealer  and  a  part  he  sells  retail.  In  one  case  the  job- 
ber has  40  per  cent,  while  the  retailer  has  only  25.  Some 
kind  of  system  must  be  developed  that  each  interest  shall  be 
compensated  at  the  same  rate  for  the  same  service.  He  has 
a  way  of  doing  this  but  to  suggest  it  would  immediately 
create  opposition  because  the  various  interests  were  enjoy- 
ing unfair  benefits.  The  eventual  solution,  to  his  mind,  was 
this — that  a  single  discount  on  a  given  quantity  of  goods 
should  be  the  same  for  wholesalers  and  retailers  and  that 
wholesalers  be  given  compensation  only  for  the  part  of  the 
commodity  he  sold  to  the  retailer  and  that  he  should  not  be 
allowed  to  make  this  compensation  on  what  he  sells  to  the 
pMblic.  The  result  of  the  present  policy  had  been  that  com- 
pensation had  been  given  for  services  not  rendered.  The 
real  answer  would  come  when  we  got  a  formula  just  like  that 
tor  measuring  wire.  It  would  be  a  clean  cut  proposition  for 
measuring  the  value  of  services  when  we  know  the  value 
of  the  work  necessary  in  connection  with  the  various  com- 
modities. Bare  copper  wire,  for  instance,  could  be  handled 
at  an  expense,  for  warehousing  and  wholesaling,  of  about 
3^  per  cent.,  whereas  ice  inachines,  dish  washers  and  such 
like,  have  an  overhead  of  over  40  per  cent. 

In  response  to  a  question  as  to  whether  there  was  an 
organization  in  the  States  for  bringing  all  the  electrical  in- 
terests in  the  States  together.  Mr.  Goodwin  replied  that  about 
ten  days  previous  the  contractor-dealers  had  appointed  a 
committee  to  meet  with  other  groups  and  discuss  the  matter 
with  them.  He  had  also  attended  a  meeting  of  the  National 
Electric  Light  Association  called  for  the  same  purpose,  and 
the  jobbers  had  already  authorized  a  committee.  Within  the 
next  60  or  90  days  it  was  probable  this  organization  would 
be  formed. 

Socialism  and  Bolsevism 

Mr.  Yates,' of  St.  Catharines,  referring  to  the  plan  of  co- 
operation on  the  analogy  of  the  Wheatstone  Bridge,  declared 
that  he  did  not  believe  this  could  apply  to  the  Hydro-Elec- 
tric Power  Commission,  as  they  were  opposed  to  all  other 
public  utilities,  and  indeed  to  every  interest  entering  into 
the  Bridge.  They  conflicted  with  the  manufacturing  interests 
by  the  placing  of  big  orders  which  unbalanced  the  trade 
and  they  clashed  with  the  retailer  in  the  matter  of  prices. 
In  fact  they  were  "agin  the  government"  every  time. 

In  reply,  Mr.  Goodwin  said  he  hardly  believed  Mr. 
Yates  meant  just  what  he  said.    If  he  were  to  take  him 


literally  he  would  understand  the  Hydro  to  be  organized 
along  lines  of  extreme  socialism,  and  with  that  comes  Bol- 
shevism. We  had  seen  a  nation — one  of  the  greatest  in  the 
world,  for  we  must  give  the  devil  his  due — destroy  itself  in 
four  years  by  that  same  spirit.  "You  would  build  up  in  Can- 
ada," he  said,  "an  autocratic  power  that  would  tear  itself  to 
pieces.  There  is  no  reason  why  this  organization,  on  the 
principle  for  which  it  stands,  should  attempt  to  destroy  all 
privately  owned  institutions.  If  I  were  to  take  you  literally, 
I  would  understand  that  the  only  reason  you  are  not  des- 
troying them  is  that  you  lack  the  ignorance  or  the  courage 
of  the  Bolsheviki.  You  possess  that  thing  which  is  just 
as  bad — fear." 

"Is  it  not  a  fact,"  continued  Mr.  Goodwin,  "that  in  the 
past  year  the  Hydro  was  unable  to  supply  all  the  power 
needed  for  munition  work  and  that  the  privately  owned 
companies  supplied  the  deficit?  In  that  case  your  interests 
did  not  conflict,  as  you  assert.  But  I  don't  for  a  moment 
believe  you  mean  what  you  say  or  that  you're  as  bad  as  you 
try  to  make  out." 

Mr.  Ireland,  Ontario  Hydro,  agreed  with  Mr.  Goodwin. 
During  the  past  ten  years,  he  said,  they  had  been  trying  to 
work  out  schemes  of  retailing,  forgetting  all  the  time  that  it 
was  minor  functioning,  while  their  primary  function  was  the 
generation  of  electricity.  In  merchandising  they  had  fallen 
most  lamentably,  because  they  had  started  out  to  merchan- 
dise goods  in  the  same  way  as  current.  They  had  thought 
to  increase  sales  by  cutting  down  the  price  of  irons  to  $3.50, 
but  the  result  was  the  contractor-dealers'  sales  fell  down 
and  less  electrical  goods  were  sold.  He  did  not  believe  they 
should  be  opposed  to  any  of  the  other  interests  in  the  in- 
dustry. He  thought  the  case  of  Windsor,  previously  men- 
tioned by  Mr.  Perry,  illustrated  this,  as  Mr.  Perry  had 
shown,  large  increases  in  sales  without  antagonizing  the  local 
dealers.  The  supply  of  current  was  a  natural  monopoly, 
but  the  merchandising  of  electrical  goods  was  not.  They 
had  started  out  interfering  with  other  citizens,  which  thJy 
should  not  have  done  in  any  shape  or  form,  and  he  believed 
most  of  them  now  realized  this  fact. 

Mr.  Phelps,  of  Sarnia.  did  not  think  that  the  central 
stations  should  take  up  retailing  on  any  basis.  Their  busi- 
ness was  to  sell  current. 

Central  Stations  Can  Exploit  New  Devices 

Mr.  Goodwin,  in  .reply,  said  they  had  tried  out  all  the 
different  ideas  in  the  States,  and  he  did  not  agree  that  the 
best  development  of  the  electrical  industry  would  result 
through  the  central  station  keeping  out  of  the  appliance 
business.  Merchants,  as  such,  were  primarily  in  the  busi- 
ness for  profit,  and  it  was  not  to  be  assumed  that  they  were 
going  to  re-invest  all  of  their  profits  for  the  exploitation  of 
an  unknown  quantity.  The  electrical  business  was  only  in 
its  infancy  and  within  the  next  35  years  there  would  be 
thousands  and  thousands  of  new  products  of  unknown  merit, 
which  the  ordinary  dealer  could  not  afford  to  exploit.  As 
an  instance,  he  mentioned  the  ice  machine.  There  was  no 
doubt  as  to  the  merits  of  this  mach  me,  but  the  margin  of 
profit  was  so  small  that  the  merchant  could  not  handle  it 
profitably.  His  idea  was  this:  That  the  central  stations 
conduct  high  class  retail  stores;  that  they  sell  their  goods 
on  a  just  basis;  that  the  profits  derived  from  goods  of 
proven  merit  be  set  aside  for  use  in  the  introduction  of  new 
devices,  on  which,  due  to  limited  production,  there  is  a  small 
margin.  For  this  purpose,  however,  the  central  station  could 
use  100  per  cent,  of  its  profits.  There  were  20  or  30  new 
devices  brought  out  every  year,  and  once  their  value  had 
been  impressed  on  the  public  through  the  efTorts  of  the 
central  station,  the  small  merchant  could  then  handle  them 
profitably. 

Mr.  Buchanan  said  there  was  no  doubt  that  it  was  the 
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part  of  the  central  station  to  exploit  new  devices.  In  Lon- 
don they  had  sold  over  700  ranges  and  he  did  not  think  they 
had  made  much  profit  on  them,  but  now  the  ranges  were 
being  sold  at  standard  resale  prices  and  producing  a  fair 
profit  because  the  people  had  been  brought  to  believe  that 
the  electric  range  was  the  proper  thing  to  cook  on.  He  also 
suggested  that  they  should  not  run  ayay  with  the  idea  that 
they  were  selling  devices  merely  for  the  purpose  of  creating 
revenue.  The  revenue  on  an  ice  machine  would  be  very 
small,  but  if  it  could  be  marketed  at  a  reasonable  price,  it 
would  prove  a  great  household  comfort,  and  as  a  publicly 
owned  utility  they  should  keep  the  idea  of  human  comfort 
in  view  rather  than  a  big  load. 

Mr.  Madden  pointed  out  that  it  had  been  necessary  for 
the  municipalities  to  enter  the  appliance  business  for  the 
I'urpose  of  building  up  load.  During  the  early  days  they  had 
to  fight  considerable  opposition,  and  no  doubt  they  had  made 
mistakes,  but  unquestionably  if  the  local  Hydro  stations 
took  up  merchandising  on  sound  principles,  it  would  be  to 
the  advantage  of  all  concerned. 

Mr.  Chapman  said  that  quite  frequently,  in  their  line  of 
business,  they  had  found  it  a  decided  advantage  to  have  the 
central  stations  exploiting  high-priced  electrical  stuflf. 

The  discussion  being  closed,  a  hearty  vote  of  thanks  to 
Mr.  Goodwin  was  unanimously  passed. 

Mr.  Scott  moved  an  amendment  to  the  constitution  as 
follows:  To  the  clause  "Commercial  members  shall  not  hold 
any  ofiice,"  there  should  be  added,  "except  as  members  of 
committees." 

Officers  for  1919-20 

President,  O.  F.  Scott,  Belleville. 
Vice-president,  M.  K.  McHenry,  Walkerville. 
Secretary,  S.  R.  A.  Clement,  Toronto. 
Treasurer,  R.  C.  McCollum,  Toronto. 

Division  vice-presidents:  Niagara,  P.  B.  Yates,  St.  Cath- 
arines; Central,  W.  E.  Reesor,  Lindsay;  Eastern,  H.  F. 
Shearer,  Smith's  Falls;  Northern,  R.  H.  Martindale,  Sud- 
bury; Georgian  Bay,  E.  J.  Stapleton,  Collingwood. 

Papers  Committee:  H.  H.  Couzens,  Toronto  Hydro, 
chairman;  L.  G.  Ireland,  Ontario  Commission;  E.  V.  Buchan- 
an, London  Public  Utilities  Commission;  A.  B.  Cooper,  Can- 
adian General  Electric;  C.  H.  Hopper,  Canadian  Westing- 
house  Company. 

Conventions  Committee:  V.  S.  Mclntyre,  Kitchener, 
chairman;  E.  I.  Sifton,  Hamilton  Hydro;  R.  T.  Jeffrey,  On- 
tario Commission;  Geo.  C.  Rough,  Packard  Electric  Com- 
pany, St.  Catharines;  J.  W.  Bailiss,  Niagara  Falls. 

Rules  and  Regulations  Committee:  A.  T.  Hicks,  Oshawa, 
chairman;  T.  C.  James,  Ontario  Commission;  E.  H.  Porte, 
Renfrew;  R.  H.  Stafford,  North  Bay;  H.  F.  Strickland,  On- 
tario Commission. 

On  a  vote  being  taken  it  was  decided  to  hold  the  next 
convention  in  June,  at  Niagara  Falls. 


A  contract  has  been  awarded  to  the  Canadian  Westing- 
house  Company  for  the  supply  of  two  generators  for  the 
Hydro-electric  Power  Commission  of  Ontario,  for  installa- 
tion at  Queenston,  on  the  Chippewa  development.  Each  oJ 
these  turbines  has  a  capacity  of  45.000  kv.a.,  operating  at 
187.5  r.p.m. 


"The  (loclor  says  I  am  v/orking  too  hard." 
"I'd  put  more  faith  in  that  diagnosis  if  it  came  from  your 
boss." 


Sherbrooke  Plant  Has  Successful  Year 

The  city  of  Sherbrooke  have  just  issued  a  comprehen- 
sive and  very  gratifying  report  of  the  operations  of  the  elec- 
tricity and  gas  services  of  that  municipality  for  the  year 
1918.  The  report  also  includes  figures  covering  ten  years  of 
operation  of  electric  energy  supply  under  municipal  control. 
During  the  past  year  the  revenue  was  $286,609.00  in  the  elec- 
tric department  as  against  an  expenditure  of  $136, .'517. 25,  leav- 
ing a  balance  of  $150,292.35  to  transfer  to  depreciation  and 
profit  and  loss  accounts.  The  gas  service  showed  only  a 
small  deficit.  During  the  past  ten  years  the  total  value  of 
Sherbrooke's  municipal  plant  was  increased  from  $35,365  to 
$2,151,390;  the  surplus  from  $99,190  to  $684,281,  and  the  year- 
ly revenue  from  $9,437  to  $111,118.  The  generating  capacity, 
with  the  addition  of  the  latest  plant  at  Weedon,  is  approxi- 
mately 6,000  kv.a.  Regarding  the  power  factor  of  the  system 
the  report  has  this  interesting  item: 

"The  power  factor  of  the  system  was  determined  by  test 
at  65  per  cent,  and  it  is  evident  that  if  this  power  factor  had 
not  been  corrected  by  the  use  of  synchronous  motors,  the 
plants  of  Rock  Forest  and  Frontenac  Street  would  have  been 
only  able  to  generate  65  per  cent,  of  their  generating  capa- 
city at  100  per  cent,  power  factor  or  65  per  cent,  of  4,200 
kw.,  equal  to  2,730  kw.;  instead  of  this,  and  after  having 
raised  the  power  factor  to  88,  we  were  able  to  sell  88  per 
cent,  of  the  generating  capacity  of  both  plants,  being  3,700 
kw.  It  was  also  possible  to  carry  a  load  of  4,200  kw.  with 
a  power  factor  of  85  per  cent,  without  exceeding  the  25  per 
cent,  over  current  guarantee  of  the  manufacturers.  From 
the  above,  the  result  is  that  the  power  factor  correction  has 
enabled  the  department  to  sell  970  kw.  which  could  not  have 
been  obtained  from  the  system  at  05  per  cent,  power  factor; 
and  this  was  done  without  overheating  the  generators.  In 
addition  to  this,  the  correction  of  the  power  factor  has  en- 
abled the  Department  to  establish  a  system  of  automatic 
voltage  regulation  far  superior  to  the  one  in  use  up  to  this 
date. 

"The  by-law  No.  373,  containing  the  clause  stating  that 
the  power  factor  should  be  maintained  at  85  per  cent,  by 
the  customers,  the  correction  of  this  power  factor  on  the 
various  accounts  of  these  customers  brought  the  total  sum 
of  $7,428.00  from  the  1st  of  June  to  the  31st  of  December." 

The  financial  statement  is  signed  by  B.  Arthur  Dugal, 
secretary,  and  the  report  of  the  operations  of  the  electric 
department,  by  C.  J.  Desbaillets,  manager  and  engineer. 


Obituary 

Mr.  W.  K.  Greenwood,  chief  engineer  of  the  Orillia  Wa- 
ter, Light  and  Power  Commission,  Orillia.  Ont..  died  recent- 
ly of  Spanish  influenza.  Mr.  Greenwood  was  a  graduate  of 
the  Faculty  of  Applied  Science  and  Engineering  of  the  Uni- 
versity of  Toronto,  in  the  class  of  1904;  a  member  of  the 
Engineers'  Club,  Toronto;  an  Associate  member  of  the  En- 
gineering Institute  of  Canada;  an  Associate  of  the  American 
Institute  of  Electrical  Engineers  and  was  well  and  very  fav- 
orably known  in  engineering  circles. 

The  death  occurred  on  February  2nd  of  Hydro  Commis- 
sioner Col.  William  K.  McNauglit.  C.AI.G..  Toronto,  at  the 
age  of  74  years.  He  was  president  and  manager  of  the  Am- 
erican Watch  Case  Company,  but,  despite  the  demands  made 
upon  him  by  this  business,  was  prominent  in  varied  indus- 
trial and  development  projects.  He  had  been  president  of 
the  Canadian  Manufacturers'  Association,  a  member  of  the 
Ontario  Legislature,  chief  executive  of  the  Canadian  Na- 
tional Exhibition  and  an  active  and  enthusiastic  member  of 
the  Ontario  Hydro-electric  Power  Commission  since  1906. 
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We  May  As  Well  Face  the  Facts:  We  In  the 
Electrical  Business  Are  Not  Merchants  Yet, 
But  We  Are  Not  Too  Old  To  Learn 

W'hfii  all  is  said  and  done  we  are  forced  back  to  the 
i^)ne  conclusion  that  "merchandising"  is  the  big  word  in  the 
electrical  industry  to-day.  What  is  the  use  of  manufactur- 
ing if  we  can't  sell  ? 

And  the  next  fact  we  must  face  is  that  electrical  men 
are  among  the  poorest  merchandisers  in  the  world. 

Under  the  circumstances  there  is  only  one  thing  to  do — 
we  must  learn  the  merchandising  business.  Presumably  it 
is  no  disgrace  that  we  find  ourselves  in  this  position,  but 
it  will  be  disgraceful  and  quite  unpardonable  if.  knowing 
the  plain  facts,  we  do  not  busy  ourselves  to  remedy  condi- 
tions. Electrical  goods,  up  to  the  present  time,  are  being 
sold  either  by  central  stations  which  arc.  for  the  most  part, 
in  charge  of  engineers,  or  by  contractor-dealers  who  have 
not  yet  been  al)le  to  forget  that  they  were  contractors  be- 
fore they  were  dealers,  and  still  look  upon  this  part  of  their 
business  as  the  most  important.  What  chance  then  have 
such  inexperienced  merchandisers  in  competition  with  the 
experience  of  hundreds  of  years  in  other  lines  of  trade,  and 
what  wonder  that  hardware  men,  druggists  and  retailers  in 
other  lines  are  invading  the  electric  man's  field — and  making 
a  success  of  it.  too.  Why?  Because  they  know  the  merch- 
andising business. 

When  Mr.  Goodwin  was  in  Toronto  on  January  30  -  31, 
he  spent  part  of  an  afternoon  visiting  some  of  the  retail 
stores  and,  in  the  evening,  when  he  met  the  contractor-deal- 
ers he  gave  them  a  criticism  on  what  he  had  seen.  In  the 
main  his  advice  was — employ  a  competent  man  who  has  the 
necessary  knowledge  and  experience  to  take  charge  of  your 
store  and  leave  it  to  him.  He  described  how  similar  condi- 
tions to  those  existing  in  Toronto  and  most  eastern  cities 
had  been  improved  by  the  appointment  of  a  Health  Com- 
mittee, whose  duty  it  was  to  visit  the  different  stores  regu- 
larly and  see  that  they  were  sanitary  and  wholesome — other- 
wise report  them  to  the  city  health  department.  He  pointed 
to  the  futility  of  publicity  in  connection  with  most  electric 
stores — no  well  dressed  woman  would  care  to  go  into  them 
for  fear  of  soiling  her  clothes.  In  consequence  people  got 
the  idea  that  electrical  appliances  were  messy,  dirty  and 
untidy,  instead  of  the  reverse,  which  was  the  fact. 

The  speaker  pointed  out  how  necessary  it  is  that  every 
contractor  should  also  be  a  dealer.  Contracting  in  itself  is 
not  and  never  can  be,  a  "business."  It  is  merely  a  means 
to  an  end.  So  many  uncertainties  are  associated  with  wiring- 
jobs  that  they  will  always  remain  more  or  less  of  a  gamble. 
Merchandising  electrical  goods,  on  the  other  hand,  can  be 
placed  on  a  thoroughly  sound  and  scientific  basis.  The  con- 
tractor-dealer must  learn  to  sell  the  electrical  appliance  idea, 
the  picture  of  the  well  equipped  electrical  home,  -for  ex- 
ample, rather  than  the  mere  bits  of  wire  running  up  the 
walls.  Wiring  is  a  mere  incidental  in  the  outfitting  of  the 
electric  home,  absolutely  devoid  of  interest  to  the  owner. 
Mr.  Goodwin's  advice  was  that  the  contractor-dealer  should 


forget,  as  far  as  posible,  that  he  is  a  contractor  and  remem- 
ber only  that  he  is  a  merchant. 

Incidentally,  it  was  pointed  out.  there  is  more  money 
to  be  made  in  selling  electrical  goods  than  in  wiring  build- 
ings. 

The  price  of  an  electrical  appliance  is  not  a  l:ig  factor 
in  its  sale.  Much  more  depends  upon  its  proper  demonstra- 
tion. In  many  localities  the  larger  appliances  must  be  sold 
on  the  instalment  plan  and  the  Association,  as  a  body,  should 
endeavor  to  make  arrangements  with  some  bank  or  other 
financial  institution  for  discounting  these  instalments,  other- 
wise the  investment  charges  are  beyond  the  reach  of  the 
average  contractor-dealer. 

Mr.  Goodwin  described  a  number  of  "kinks"  he  had 
worked  out  on  the  Pacific  United  States  coast  to  keep  the 
various  sections  of  the  trade  wide  awake  and  working  in 
unison.  For  example  the  contractor-dealers  had  a  chart 
showing  the  attendance  of  the  memljers  at  their  meetings. 
This  was  photographed  monthly  and  copies  were  mailed 
to  the  various  jobbing  houses  so  that  these  may  be  in  a 
position  to  know  which  of  their  customers  were  taking  an 
interest  in  their  business  as  shown  by  attendance  at  meet- 
ings— and  who  were  slackers.  The  same  scheme  was  follow- 
ed with  respect  to  dues  paid  and  owing  to  the  Association. 
If  a  man  was  behind  with  his  dues  he  naturally  was  not  as 
good  a  credit  risk  as  the  man  who  made  prompt  payment. 
A  standardized  accounting  system  was  also  recommended, 
not  onlj'  because  it  was  essential  that  each  dealer  should 
have  a  proper  system  of  accounts,  but  also  for  convenience 
of  reference  when  the  jobber  was  considering  the  amount 
of  credit  a  man  may  carry.  When  the  industry  became  pro- 
perly organized  it  should,  perhaps,  become  the  duty  of  a 
jol)bing  house  to  see  that  their  customers  all  used  an  account- 
ing system  so  nearly  identical  that  judgment  and  compari- 
sons could  be  made  without  waste  of  time  or  danger  of  er- 
ror and  credit  should  be  refused  to  all  contractors  who 
failed  to  install  and  operate  such  a  system. 


Shall  the  Central  Station  Conduct  a  Retail  Store? 

Perhaps  the  one  question,  more  than  any  other,  that 
members  of  the  electrical  trade  were  anxious  to  hear  Mr. 
Goodwin's  opinion  on  was:  should  the  central  station  retail 
electrical  goods?  And  the  answer  was  absolutely  definite — 
"By  all  manner  of  means."  Mr.  Goodwin  hastened  to  add, 
of  course,  that  the  central  station  must,  however,  respect 
the  laws  of  good  merchandising.  No  price-cutting;  no  sell- 
ing at  cost.  That  was  unfair  competition  and  consequently 
bad  business.  Therefore,  sooner  or  later  such  a  procedure 
must  end  disastrously. 

There  is  no  evidence  in  sight  that  the  competition  among 
the  various  electrical  stores  is  so  keen  as  to  cut  into  the 
business  of  any  of  them.  Indeed,  the  contrary  appears  to  be 
the  experience,  i.e.,  that  the  more  stores  there  are,  the  more 
general  information  is  handed  out  to  the  consumer  and  in 
consequence  the  more  goods  there  are  sold.  The  merchan- 
dising of  electrical  devices  has  not  yet  approached  the  satura- 
tion point  and,  according  to  statistics  on  areas  that  have  beet; 
most  thoroughly  worked  over,  the  average  district  will  ab- 
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sorb  about  ten  times  the  value  of  electrical  devices  now  jjcin;.', 
sold  to  the  consumer.  Plainly,  therefore,  the  competition  of 
the  central  stations  is  a  matter  of  merely  infinitesimal  im- 
portance compared  with  the  possibilities  for  increased  busi- 
ness by  enlisting  their  assistance  in  advertising  campaisns 
and  in  pioneering — granted  always,  of  course,  that  the  cen- 
tral station  learns  how  to  conduct  a  merchandising  business 
and  follows  recognized  sound  practice. 

The  value  of  the  co-operation  of  the  central  station  is 
seen  most,-  and  their  function  is  more  clearly  defined,  in  the 
exploiting  of  new  appliances,  Mr.  Goodwin  instanced  the 
case  of  washing  machines  which  the  pulilic  had  at  first  been 
slow  to  appreciate  the  value  of.  It  was  quite  beyond  the 
capital  means  of  the  average  contractor-dealer  to  stock  and 
exploit  a  number  of  difTerent  makes  of  washing  machines, 
but  quite  possible  for  the  central  station.  As  soon  as  this 
mac'hine  'became  a  recognized  part  of  the  electrical  industry 
the-  dealers  took  it  up  and  left  the  pioneering  work  of  some 
other  article  to  the  central  station.  While  Mr.  Goodwin  ad- 
mitted that  the  primary  function  of  the  central  station  was 
to  sell  electric  current,  on  which  business  the  income  pro- 
perly depended,  he  contended  that  there  was  also  a  secondary 
function  of  merchandising  which  should  not  be  conducted  for 
profit,  but  still  should  carry  its  own  capital  charges.  The  only 
difference  between  a  central  station  shop  and  a  private  con- 
tractor-dealer's shop  would  be  that  the  profits  of  the  former 
should  be  put  back  into  the  exploitation  of  new  devices.  This 
he  considered  a  perfectly  proper  and  correct  attitude  for 
every  central  station  to  adopt. 


The  Open  Bidding  System 

What  do  you  mean  l:)y  the  "open  bidding  system"? 

This  question  at  the  contractor-dealers'  meeting  on  Fri- 
day evening,  January  31,  in  Toronto,  Ijrought  Mr.  W.  L. 
Goodwin  to  his  feet  with  an  exclamation  and  something  like 
an  execration:  "Not  know  what  open  bidding  means?  Why 
man  you  are  twenty-five  years  behind  the  times.  Do  you 
mean  to  tell  me  you  have  none  of  you  ever  tried  out  the 
practice  of  open  bidding?" 

Briefly  described,  this  system  works  as  follows:  Suppose 
a  half  dozen  contractors.  A,  B,  C,  D,  E.  and  F,  are  bidding 
on  the  same  job.  They  first  appoint  a  disinterested  party,  X, 
who  will  act  as  a  clearing  house  for  the  bids.  Then  as  each 
contractor  sends  his  tender  to  the  owner  he  also  sends  a  copy 
to  the  clearing  house,  X,  i.e.,  the  confidential  clerk  X  will  have 
in  his  possession  copies  of  the  bids  of  A,  B,  C,  D,  E,  and  F 
on  'this  certain  piece  of  work.  The  work  of  X  now  consists 
of  making  five  copies  of  each  of  the  bids  and,  (with  or  with- 
out disclosing  the  names  of  the  bidders  as  may  be  mutually 
agreed),  distributing  to  the  various  contractors.  For  example 
A's  figure  is  mailed  to  B,  C,  D,  E.  and  F.  B's  figure  is  sent 
to  A,  C,  D,  E,  and  F  and  so  on.  Each  contractor  thus  has 
the  other  five  bids  in  his  possession  for  comparison  with  his 
own. 

Sometimes  the  practice  is  merely  to  exchange  totals.  In 
other  cases  the  various  items  are  freely  exchanged  so  that 
each  may  check  up  his  own  figures  and  see  where  any  error 
has  been  made.  Frequently  an  error  resulting  in  too  low  a 
bid  has  been  located  by  a  competitor  in  time  to  have  this  bid 
withdrawn  or  corrected  and  so  prevent  a  loss  to  one  of  the 
contractors. 

An  exchange  of  l)ids  in  this  way  may  occasionally  result 
in  one  or  other  of  the  contractors  submitting  a  lower  bid, 
but  Mr.  Goodwin  stated  that  in  his  experience  this  was  a  rare 
occurrence.  In  such  a  case  where,  for  example,  A  decided  to 
change  his  bid,  he  merely  advises  X  who  passes  the  new 
figures  on  to  B,  C,  D,  E,  and  F. 

This  ])lan  was  originally  devised  to  ])rolect  the  electrical 
c(;ntractor  from  the  general  contractor  or  tiic  architect.  For 


example  it  has  frequently  happened  that  the  man  who  already 
has  submitted  the  lowest  tender,  (but  doesn't  know  it),  is 
called  aside  by  the  architect  and  told:  "We'd  like  to  accept 
>  our  bid  but  you  are  just  a  little  l)it  high.  Now  if  you  could 
drop  $200  we  could  fix  you  up" — and  you  have  fallen  for  it 
because  you  were  in  the  dark  about  the  other  bids.  With  the 
"open"  system  you  yourself  would  have  just  as  much  infor- 
mation as  the  architect  or  the  general  contractor  and  could 
not  be  made  a  tool  of.  Another  advantage  of  the  open  bid  is 
that  the  various  contractors  SQon  begin  comparing  notes  as  to 
the  method  of  arriving  at  -their  figures.  In  this  way  false 
formulae  are  detected  and  the  whole  problem  of  preparing 
estimates  is  placed  on  a  scientific  basis.  Instead  of  bids  on  a 
.$;i,000  job  being  $500  apart  they  would  scarcely  vary  by  $50 
when  each  contractor  followed  an  established  system  of  com- 
initing  charges. 

In  this  system  of  open  Ijidding  it  is  to  be  understood,  of 
course,  that  no  member  of  the  contracting  trade  gets  copies 
of  bids  unless  he  has  himself  submitted  a  tender  and  handed 
in  his  figures  to  the  clearing  house,  X. 

A  dozen  Toronto  contractor-dealers  signified  their  will- 
ingness to  try  out  the  plan  and  it  will  be  put  into  effect 
forthwith. 


Manufacturers  and  Jobbers  Organize 

Canadian  manufacturers  and  jobbers  are  taking  steps  to 
organize  separate  associations  to  work  in  with  the  Goodwin 
plan  of  co-operation.  On  Friday  evening,  January  24,  a  joint 
meeting  of  manufacturers  and  jobbers  was  called  in  the  King 
Edward,  Toronto,  at  which  the  question  of  the  best  form  of 
organization  was  fully  discussed.  Mr.  C.  A.  McLean,  man- 
ager Masco  Company,  presided.  Finally  two  committees 
were  appointed — one  from  the  manufacturers,  the  other  from 
the  jobbers — who  were  separately  required  to  bring  in  a  re- 
port and.  in  the  meantime,  get  in  touch  with  those  members 
of  the  trade  who  had  not  been  able  to  attend  the  meeting. 
It  was  also  decided  at  this  meeting  that  an  invitation  be  ex- 
tended to  Mr.  W.  L.  Goodwin  to  address  them  at  some  con- 
venient hour  during  his  visit  to  Toronto,  to  attend  the  conven- 
tion of  the  Ontario  Association  of  Municipal  Electrical  En- 
gineers. Money  was  voted  on  the  spot  to  cover  incidental  ex- 
penses and  the  committee  became  active  at  once.  Manufactur- 
ers and  jobbers  outside  of  Toronto  were  communicated  with 
and  prominent  advertisements  inserted  in  the  daily  papers. 

Various  committee  meetings  were  held  during  the  fol- 
lowing week  so  that  by  Friday,  the  31st,  everything  was  in 
readiness  for  Mr.  Goodwin's  visit.  The  meeting  was  called 
for  the  afternoon  in  the  Board  of  Trade  assembly  rooms  and 
a  thoroughly  representative  attendance  indicated  the  interest 
that  had  been  aroused.  The  chair  was  taken  by  Mr.  M. 
K.  Pike,  general  sales  manager  Northern  Electric  Company. 
Mr.  Goodwin  spoke  for  two  hours  of  the  advantages  of  co- 
operation of  the  various  elements  in  the  electrical  trade — 
which  pre-supposed  organization — and  outlined  in  detail  the 
•Goodwin  plan. 

Following  the  address  and  a  brief  discussion,  the  mem- 
bers expressed  themselves  ready  for  organization  and  the 
manufacturers  and  jobbers  retired  to  separate  rooms.  The 
members  of  the  jobbers'  section  were  unanimous  in  their 
opinion  that  an  association  should  be  formed  and  appointed 
a  committee  to  prepare  a  tentative  constitution  and  offer 
suggestions  for  the  general  working  out  of  the  scheme.  The 
committee  consists  of  Messrs.  M.  K.  Pike.  (Northern  Elec- 
tric), chairman;  L.  O.  Horner,  (Canadian  General  Electric): 
C.  A.  McLean,  (Masco  Company);  M.  S.  Pierce,  (McDonald  & 
Willson),  and  two  members  to  be  named  by  Montreal  job- 
bers. This  committee  will  report  at  a  time  and  place  not  yet 
determined. 

The  maiiufaclurers  also  were  ol  the  opinion  that  the  time 
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was  ripe  for  an  associatiim  and  appointed  a  comniittce  con- 
sisting of  Messrs.  R.  E.  Callahan,  ( Majestic  Electric  Com- 
pany), chairman;  F.  John  Bell,  (Canada  Wire  and  Cable 
Company);  William  Mulveney,  (Canadian  Tungsten  Lamp 
Company;  C.  F.  R.  Jones,  (Northern  Electric  Company); 
Dan.  Logan,  (Sunbeam  Lamp  Company);  J.  E.  Pelletier, 
(Solex  Lamp  Company);  Frank  T.  Groome.  (Benjamin  Elec- 
tric Company)  secretary,  and  J.  Herbert  Hall,  (Conduits 
Company  Limited).  This  committee  will  also  draft  a  consti- 
tution and  rules  of  procedure  and  report  at  a  later  date. 


Electric  Merchants  As  Seen  By 
One  Who  Calls  on  Them 


"The  Merchants  among  the  people  shall  hiss  at  thee. 
Thou  shall  be  a  terror,  and  never  shall  be  any  more." 

That  is  a  text  for  most  contractor-dealers  and  while  i 
is  biblical  it  is  not  a  lamentation  of  a  "Stickit  Minister"  or  .i 
"Jeremiah."  It  is  frr  you  who  '.^li  yourselves  merchan  -. 
amoM.g  merchants — who  not  only  sa.-'  "We  can't  sell  elec 
triral  appliances,"  but  4V.)rse  itill,  act  (if  you  you  do  not 
say  it).  "W'e  won't  sell  appliances."  Yet.  all  the  time  yon 
act  thus  you  cr.rv  the  appliances  in  your  stock,  and  tlu 
great  Sulk  of  yoj,  even  in  the  Canadiaii  •netropolitan  centre--. 
have  all  the  stereotyped  excuses: 

"The  jobber  or  manufacturer  does  not  give  sufficient  pro- 
tection." 

"The  central  station  does  not  play  the  game." 

'  Th":  departmcatal  store  cuts  the  prices." 

In  the  face  of  all  this  we  find  the  brilliant  exception  i  to 
whom  the  text  does  not  apply  in  Sault  Ste  Marie,  Hamihon. 
Peterboro,  Kitchener,  Sudl)ury,  London  and,  fortunately  a 
few  others.  All  these  successful  vendors  of  electrical  appli- 
ances have  one  prerequisite  in  common — sufficient  capital  and 
credit  to  make  the  game  go.  Granted  credit  is  not  the  on'y 
essential  yet  without  it  the  most  brilliant  plans,  the  best 
merchandising  schemes,  all  your  tact  push  and  principle  will 
not  win  out. 

Assuming  then  that  you  who  are  not  successfully  selling 
appliances  can  command  sufficient  credit — what  ails  you  ? — 
Some  one  or  all  of  the  following: 

You  are  afraid  to  advertise, 

You  are  afraid  to  invest  in  suitable  and  attractive  shop 
fixtures, 

You  are  afraid  of  reasonable  rents, 
You  are  afraid  of  your  jobber, 
You  are  afraid  of  the  public. 
You  are  afraid  of  yourself,  or 

You  don't  understand  the  first  essentials  of  merchan- 
dising— you  are  a  misfit  in  this  business. 

Before  discussing  in  detail  practical  ideas  for  selling'  ap- 
pliances which  you  retailers  can  put  into  effective  practice 
with  a  minimum  of  effort,  let  us  get  down  to  some  basic 
principles.  If  with  all  these  successful  examples  in  Ontario, 
(with  no  more  credit  than  you  have)  you  cannot  alone  con- 
quer your  fear,  your  case  is  hopeless, — to  those  of  you  who 
are  not  afraid,  these  messages  are  directed: 

Move  your  office  and  shop  from  the  hack  street  to  a 
spot  where  the  traffic  and  transient  trade  is  denser.  Put  in  an 
attractive  front  and  get  your  goods  in  the  window — not  your 
whole  stock  (the  conglomerate  mess  that  some  of  you  show) 
but  a  pleasing  and  discriminating  rotation  of  stock.  Dress 
up  your  store  and,  just  as  important,  dress  up  your  young 
men — clean  linen  (even  if  frayed),  shlned  shoes,  (even  if 
patched),  manicured  nails  (even  if  trimmed  with  a  scissors), 


clerks  that  can  speak  reasonal)ly  decent  English,  active,  pains- 
taking, polite,  ambitious,  careful,  forceful,  clean  young  men, 
preferably  between  the  ages  of  17  and  20.  who  have  matricu- 
lated or  spent  some  time  in  the  High  School  and  a  year  in 
overalls  as  a  wireman's  apprentice,  or  in  the  assembly  or 
shii)ping-room  of  a  jobber.  Quite  likely,  at  your  start,  you 
need  only  one;  the  woods  are  full  of  such  youngsters.  All 
you  have  to  fear  from  these  coming  merchants  is  that  they 
will  own  your  store  or  their  own  competing  establishment 
some  fine  day. 

Having  done  all  this,  deal  with  responsilile  jobbers  who 
furnish  data,  literature  and  mechanical  helps  to  the  retailer — 
jobbers  who  handle  recognized  and  replitable  irons,  toasters, 
percolators,  chafing  dishes,  ranges,  table  stoves,  sewing  ma- 
chines, washing  machines,  dish-washers,  portables,  heaters, 
unit  package  fixtures,  counter  sale  fittings,  vibrators,  fans, 
lamps  and  the  hundred  and  one  items  that  are  profitable  and 
which  the  public  has  long  since  been  educated  to  buy  and 
use. 

Don't  mix  your  "dealer  business"  with  your  "contractor 
business."  Know  absolutely  the  separate  overhead  on  each. 
Know  what  your  fixed  investment  should  be  by  months  and 
seasons.  Know  how  many  times  a  year  you  must  turn  over 
your  entire  stock.  Engage  an  accountant  to  conduct  a  run- 
ning audit.  If  you  begin  in  a  small  way  you  can  have  this 
done  for  about  $10.00  a  month.  I  know  one  very  successful 
dealer-contractor  in  a  town  of  20.000  population  who  started 
on  less  than  .$1,000  capital,  who  conducted  a  running  audit 
for  $0.00  per  month  the  first  year  and  even  now,  after  six 
years  in  business,  with  an  annual  turnover  of  .$60,000,  has  a 
running  monthly  audit  for  less  than  .$150  per  year.  And  this 
same  dealer-contractor  established  all  the  credit  he  needed 
both  with  the  bank  and  jol)i)crs,  principally  by  sending  his 
creditors  every  six  months — unasked — a  certified  statement, 
showing  his  exact  standing,  with  a  copy  of  his  inventory. 

The  credit  manager  of  any  responsible  jobl)ing  house  is 
your  very  best  friend.  He  will  open  your  books  for  you  and 
coich  your  bookkeeper.  He  will  advise  you  how  to  deter- 
mine your  overhead  and  your  required  turnover.  He  will 
willingly  assist  you  to  analyze  your  auditor's  statement.  He 
will  co-operate  in  every  sense  of  the  word  and  he  has  noth- 
ing to  sell  you  l)ut  his  services,  and  the  cost  of  this  service  is 
in  the  legitimate  cost  of  your  electrical  goods.  He  is  work- 
ing with  you  on  a  reciprocal  basis  for  his  own  house,  and  he 
wants  you  to  succeed.  I  know  a  credit  manager  of  a  large 
jobbing  house  who  makes  frequent  trips  to  several  towns 
to  go  over  the  books  and  accounts  of  several  contractor-deal- 
ers at  their  invitation.  He  constantly  educates  them  to  dis- 
count their  bills,  to  get  in  their  collections,  to  develop  a  cash 
business.  He  almost  makes  the  sales  manager's  life  miser- 
able importuning  him  to  study  the  retailers'  end  so  that  the 
contractor-dealer  shall  grasp  at  once  all  the  best  ideas  for 
moving  his  appliances. 

Unless  you  are  going  into  the  contractor-dealer  ljusiness 
•  on  the  foregoing  principles,  your  stock  of  one-half  dozen 
irons  will  increase  to  twice  their  invoice  price  by  the  time 
you  must  give  them  away.  Your  washing  machine  will  tar- 
nish and  rust,  your  vacuum  cleaner  bag  will  .be  moth  eaten, 
dissolution  will  finally  set  in  in  the  contractor  end  of  your 
business  and  you  will  rot  away.  You  become  a  carpet  bagger 
— and  "The  merchants  among  the  people  shall  hiss  at  thee." 


The  Ontario  Safety  League,  Royal  Bank  Building,  To- 
ronto, have  issued  their  fifth  annual  report,  being  a  brief 
statement  of  the  fire  and  accident  prevention  campaign  con- 
ducted during  the  year  191S.  Tlie  1)ooklet  also  contains  a 
preliminary  report  of  the  Canadian  National  Safety  League, 
Inc. 
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Introducing  Co-operation  Into 
Competition 

One  of  the  new  ideas  to  l)e  introduced  by  Toronto 
Electrical  Contractor-Dealers  is  the  open  price  bid.  This  is 
referred  to  l)riefly  elsewhere  in  this  issue^  but  a  more  com- 
plete explanation  of  the  plan  was  recently  given  before  the 
Boston  Association  of  Contractor-Dealers,  by  Dr.  Henry  R 
Tosdal.  Extracts  from  this  paper  are  given  below. 

During  the  past  few  years,  there  have  been  great  ad- 
vances in  the  way  in  which  men  act  and  feel  toward  each 
other.  It  has  been  impressed  upon  us  more  than  ever  that 
we  have  common  interests,  and  in  particular  trades  there 
has  grown  up  a  greater  sense  of  interdependence.  We  find 
the  members  of  the  trade  co-operating  gladly  with  the  Gov- 
ernment for  the  attainment  of  'Government  aims.  We  find 
that,  in  such  co-operation,  the  men  in  the  trades  have  be- 
come better  acquainted  with  each  other  and  have  learned 
that  the  competitor  is  a  much  different  man  personally  from 
what  they  had  supposed  him  to  be.  We  are  learning  gradu- 
ally that  the  purpose  of  true  competition  builds  up  a  trade, 
while  cut-throat  competition  destroys  competitors. 

The  electrical  contractors  of  New  York  have  tried  out 
the  open  price  plan  and  have  been  converted  from  skeptics 
to  enthusiasts  in  the  course  of  a  comparatix'ely  short  time. 

Briefly  speaking,  applying  to  electrical  contractors  the 
plan  is  as  follows:  Each  contractor  sends  a  copy  of  each 
bid  to  a  central  and  impartial  agency;  bids  are  exchanged 
i)etween  those  bidding  on  the  same  contract.  Arrangements 
are  made  so  that  a  contractor's  1)id  need  not  l)e  exchanged 
until  after  the  contract  is  awarded.  The  contractor  who  does 
not  wish  to  have  his  bid  exchanged  among  other  bidders  will 
not  receive  information  as  to  the  other  bids. 

When  the  contract  is  awarded,  the  successful  bidder 
notifies  the  office,  and  the  information  is  sent  to  the  other 
bidders.  That  closes  the  history  of  that  particular  b\tl.  ex- 
cept in  so  far  as  the  figures  appear  in  the  general  statistics 
issued,  at  the  end  of  each  month. 

There  are  numerous  advantages  to  the  contractor  in  the 
open  price  organization.  First,  through  the  operation  of  the 
plan,  the  old  attitude  of  suspicion  and  secrecy  is  completely 
done  away  with.  Instead,  there  appears  an  atmosphere  of 
frankness  and  openness,  which  renders  business  much  more 
pleasant  to  transact,  but  which  does  not  do  away  with 
healthy  rivalry  of  competing  concerns.  Each  member  knows 
whether  or  not  his  share  of  the  business  is  increasing  or 
decreasing.  Further,  if  a  contractor  finds  that  there  is  an 
unusual  difference  between  his  bid  and  someone  else's,  it 
may  cause  a  thorough  re-examination,  which  has  not  infre- 
quently led  to  great  saving  through  the  discovery  of  mis- 
takes in  estimating.  More  important  is  the  information  that 
the  contractor  secures  with  regard  to  the  general  range  of 
bids,  which  protects  him  from  misrepresentation  on  the  part 
of  general  contractors  or  owners  as  to  the  amount  of  com- 
petitors' bids.  '  Under  this  plan  it  becomes  impossible  for 
the  general  contractor  to  go  to  the  low  bidder  and  tell  him 
that  he  can  have  the  contract  if  he  shades  the  price.  In 
more  general  terms,  the  contractor  proceeds  upon  the  basis 
of  true  and  accurate  information,  instead  of  upon  the  basis 
of  rumors  or  insinuations  or  plain  lies  of  those  who  are 
interested  in  beating  down  the  price. 

In  the  long  run,  the  contractors  or  producers  in  general 
cannot  control  the  forces  of  supply  and  demand.  Stability 
by  a,greed  prices  is  not  scniiul;  in  fact,  it  is  impossible.  Sta- 
bility can  l;e  secured  only  iiy  each  contractor  or  manufac- 


turer making  his  own  jjrices  iiuleijendeiitly,  but  on  the  basi> 
of  rekable  information. 

,Tlu''open  price  association  furnishes  this  information 
promptly  and  accurately  to  members.  It  deals  only  with. 
i;ast  transactions  and  is,  therefore,  in  full  accord  with  exist- 
ing law,  as  well  as  in  accord  with  economic  law.  However 
those  in  charge  of  the  operation  of  an  association  must  have 
an  intimate  knowledge  of  the  open  price  plan,  its  working 
and  its  results,  the  law  regarding  it  and  trade  association 
matters  in  general.  Further,  for  the  liest  utilization  of  the 
information,  statistical  experience  is  extremely  desirable 
In  order  to  secure  such  experience  several  open  price  associa- 
tions may  be  operated  by  one  specialized  organization  more 
economically  and  more  efficiently  than  if  a  full  organization 
were  provided  for  each  one. 

To  me  the  future  to  the  open  price  plan,  or  rather  of  co- 
operative competition,  appears  very  bright  indeed.  It  is  a 
practical  plan  which  gives  the  benefits  of  both  competition 
and  co-operation;  the  resulting  stability  is  for  the  benefit  of 
the  contractor-dealer  and  consumer.  A  prominent  business 
man  has  recently  declared  that,  in  the  course  of  the  next 
few  years,  all  business  would  be  conducted  under  the  plan. 
Though  that  is  perhaps  too  broad  a  statement,  one  may  safe- 
ly assert  that  in  few  lines  of  trade  as  yet  have  its  possibilities 
l>een  fully  realized. 


Illumination  for  Night  Construction 

The  illlustration  herewith  shows  night  illumination  at 
the  Quaker  Oats  plant,  Peterboro,  recently  rebuilt,  where 
continuous  construction  was  carried  on.  The  current  sup- 
plied for  the  light  and  power  in  the  re-construction  of  this 
plant  was  available  from  the  company's  own  power  house, 
situated  on  the  Otanabee  River,  about  2,000  feet  from  the 
building  site.  The  artificial  illumination  for  the  night  work 
on  the  concrete  storage  tanks  and  work  house  was  acconi- 


Building  Quaker  Oats  Plant— Night  Work 


plished  by  the  use  of  60  watt  Laco  tungsten  lamps,  attached 
to  the  moving  forms  about  ten  (10)  feet  above  the  floor  line. 
These  lamps  were  spaced  approximately  ten  (10)  feet  apart 
on  the  tank  forms,  and  eight  (8)  feet  apart  on  the  work 
I'-ouse.  No  reflectors  were  used  and  the  general  result  ob- 
tained was  quite  satisfactory. 

For  general  illumination  around  the  Iniilding  site  at  night 
Davis  flood  lights,  with  1,000  watt  Laco  nitrogen  lamps  were 
used. 
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How  I  Increased  My  Sales  100% 

On  Friday  nislit.  when  the  contractor-dealers  of  Toronto 
were  in  session.  Mr.  Goodwin  threw  in  a  few  hoiTil)s  just  to 
make  the  members  sit  up  and  take  notice.  He  told  them  that 
"selling"  is  largely  a  matter  of  psychology,  (whatever  that  is). 
For  instance,  you  can't  sell  an  electric  appliance  to  a  woman 
at  the  door;  she  won't  listen  to  you.  On  the  other  hand  she 
will  answer  the  telephone  and  talk  to  you  by  the  hour.  .\11 
women  enjoy  talking  on  the  telephone,  according  to  Mr. 
Goodwin.  .Mso  he  says  the  proper  time  to  sell  a  washing 
machine  is  Monday,  (or  Saturday,  in  preparation).  Tuesday 
is  no  good  and  by  Wednesday  the  housewife  is  positively  set 
against  them.  Tuesday  is  the  day  for  irons.  The  evening 
•hour,  seven  to  eight,  is  the  best  time  to  talk  lamps,  and  so  on. 

Goodwin  is  right.  There's  a  time  for  everything,  even 
in  selling  electric  goods  and  dealers  are  every  day  doing  just 
as  foolish  things  as  the  man  who  was  advertising  electric 
heaters  on  July  13  with  the  temperature  at  85.  Everything 
(Upends  on  catching  your  prospect  at  the  right  (I  mean 
psychological)  moment.  And  here's  a  little  story  of  my 
own  to  prove  it. 

Not  many  months  ago  the  spare  time  of  iny  wife  (and  of 
many  other  good  men's  wives),  was  given  over  to  Red  Cross 
work— sew,  sew,  sew,  till  their  legs  and  arms  and  eyes  ached 
again.  One  day  I  looked  in  on  them  to  see  my  wife  about 
some  little  matter  and  here  they  were,  a  dozen  or  more  of 
them,  t.readmilling  away  as  if  their  lives  depended  upon  it, 
(as  in  fact  perhaps  they  did).  Well  you  can  imagine  my  f^rst 
thought— why  not  an  electric  motor  to  operate  these  ma- 


Trade  Publications 

t  oiululets — Suggestit)n  No.  ;!<),  l)y  the  Crouse-Hinds  Com- 
p.iny  of  Canada,  illustrating  types  FSCC  and  HHC  condu- 
lets  for  the  control  of  circuits  connected  to  loop  installations. 
Both  permit  the  fuses  to  be  placed  at  any  desired  height 
from  the  floor. 

The  Harvey  Hubbell  Company  of  Canada.  Limited,  are 
distributing  an  interesting  folder  entitled  "Reasons  Why." 
This  folder  explains  why  manufacturers  of  the  better  class 
of  portable  devices  have  used  Hubbell  plugs  for  years  as 
standard  equipment.    A  number  of  devices  arc  illustrated. 

The  Devoe  Electric  Switch  Company.  414  Notre  Dame 
Street  West,  Montreal,  have  issued  a  new  catalogue  of  100 
pages.  This  is  very  fully  illustrated  and  contains  details, 
with  prices,  of  knife  switches,  panel  boards,  switch  boards, 
formed  steel  boxes,  wooden  cabinets,  and  other  electrical 
specialties.  The  catalogue  is  well  printed,  ami  will  be  of 
value  to  dealers  and  others  in  the  electrical  industry. 

The  Cutter  Company,  engineers  and  manufacturers.  Phil- 
adelphia, have  issued  an  interesting  folder  entitled  "I-T-E 
Circuit,  Breakers — Then  and  Now-."  Splendid  illustrations, 
are  also  enclosed  of  the  I-T-E-  three-pole,  double-throw  cir- 
cuit breaker,  8.000  ampere  capacity,  for  alternating  current 
service,  motor  operated  for  remote  control;  and  of  the  30,000 
ampere  breaker,  single-pole,  solenoid  operated,  remote  con- 
trol. 


The  other  machines  were  neglected,  but  the 
electric  was  overworked 

chines?  And  you  can  understand  that,  being  some  wide-awake 
salesman,  I  lost  no  time  in  having  one  sent  up  on  trial.  Of 
course  the  natural  thing  happened— every  woman  in  the 
bunch  tried  it  out  and  finally  my  wife  reported  that  the  other 
machines  in  the  "party"  were  being  neglected  and  the  electric 
motor  was  being  operated  every  minute  of  the  time. 

I  know  for  a  fact  that  I  have  since  supplied  sewing 
machine  motors  in  four  of  the  homes  of  those  Red  Cross 
workers  and  have  no  doubt  other  sales  have  been  made  as 
the  indirect  result  of  my  bit  of  timely  advertising.  All  these 
machines  needed  was  a  chance  to  sell  themselves— they 
didn't  need  any  talk  from  me,  which  all  just  goes  to  show 
the  value  of  a  knowledge  of  "psychology"  on  the  part  of  a 
salesman.  Like  electricity  itself,  we  don't  need  to  know 
what  it  is.  if  we  only  know  how  to  make  use  of  it. 


The  Telephone  City  Electrical  Club.  Brantford.  have 
re-elected  the  following  officers  for  another  year:  President, 
F.  Webster;  vice-president.  A.  C.  McLean;  secretary.  W.  E. 
Lemon.  Meetings  are  held  the  first  and  third  Tuesday  of 
each  month  at  the  regular  club  rooms. 


Personals 

Mr.  F.  W.  Pennock,  who  for  the  past  eighteen  months 
has  acted  as  electrical  engineer  to  the  Imperial  Munitions 
Board,  has  rejoined  the  R.  E.  Cleaton  Company,  Montreal, 
whose  business  has  recently  been  incorporated  under  the 
name  of  Cleaton  Company  (Canada)  Limited,  and  will  act 
in  the  capacity  of  general  manager. 

Mr.  H.  H.  Boyd  has  been  appointed  assistant  chief 
mechanical  engineer  of  the  C.  P.  R.  He  is  a  graduate  in  ap- 
plied science  of  McGill  University,  and  has  been  with  the 
C.  P.  R.  in  several  engineering  capacities,  including  assist- 
ant electrical  engineer  and  electrical  engineer  for  the  West- 
ern lines,  at  Winnipeg.  In  191.5  he  was  appointed  superin- 
tendent of  the  \'ancouver  division,  a  position  he  now  vacates 
to  reside  in  Montreal. 

Mr.  Ronald  H.  Starr,  B.A.Sc.  has  been  appointed  en- 
gineer in  charge  of  the  electric  and  water  plants  at  Orillia, 
Ont..  succeeding  the  late  Mr.  \V.  K.  Greenwood.  Mr.  Starr 
is  a  graduate  of  the  Faculty  of  Applied  Science  and  Engin- 
eering of  the  University  of  Toronto,  1908,  taking  the  post- 
graduate course  the  following  year.  He  was  for  over  six 
years  with  the  Toronto  Hydro-electric  Commission  and  for 
the  past  two  years  with  the  Moloney  Electric  Company. 
He  will  take  up  his  new  duties  about  the  middle  of  March. 

Mr.  E.  T.  J.  Brandon  and  Mr.  E.  V.  Buchanan  have  left 
for  England  on  business  of  the  Hydro-electric  Power  Com- 
mission of  Ontario.  Mr.  Brandon  is  chief  assistant  elec- 
trical engineer  to  Mr.  Gaby,  chief  engineer,  and  has  made  a 
specialty  of  power  house,  switching  station  and  sub-station 
design.  He  is  also  chiefly  responsible  for  the  specifications 
of  the  new  4.5.000  kv.a.  generators  to  be  used  on  the  Chippewa 
development,  for  which  the  contract  has  just  been  let.  Mr. 
Buchanan  is  manager  of  the  London  municipal  electric  sys- 
tem, one  of  the  most  efficiently  organized  and  best  managed 
in  Ontario.  During  the  past  year  he  was  president  of  the 
Ontario  Association  of  Municipal  Electrical  Engineers,  which 
has  met  with  such  splendid  success. 


Four  million  metal  discs  have  been  ordered  by  the  Boston 
Elevated  Railway,  to  take  the  place  of  pasteboard  tickets. 
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CURRENT  NOTES 


Hamilton,  Ont. 

Hamilton  Street  Railway  receipts  for  the  last  quarter 
i;i  the  year  1918,  amounted  t(j  $188.00:!,  a  decrease  of  $i;{,744 
over  the  same  ])eriod  in  1917. 

The  Hamilton  Radial  Railway  Company  have  resumed 
service  between  Hamilton  and  Oakville  at  the  old  schedule 
of  rates,  pendinjj  further  developments. 

Kingston,  Ont. 

The  Kingston  Street  Railway  Company  have  announced 
that  no  more  conductorettes  will  he  en,s>:ased  and  that  the 
services   of  those  at   prescsnt   emi)loye(l   will   he  dispensed 
with  and  their  positions  given  to  returned  soldiers. 
London,  Ont. 

It  is  rumored  that  the  London  Street  Railway  Companj 
will  ofifer  to  sell  out  to  the  city  as  an  alternative  to  their 
request  for  higher  fares.   Tlie  franchise  expires  in  \'.>2'>. 
Montreal,  Que. 

Fehr  Brothers  and  Little,  electrical  contractors.  Mont- 
real, have  registered. 

Woosomin,  Sask. 

The  town  council  of  Moosomin,  .Sask..  have  under  con- 
sideration the  installation  of  an  electric  lighting  plant  to  be 
purchased  some  time  during  the  current  year. 

Newcastle,  N.B. 

The  town  council  of  Newcastle,  N.  B.,  is  considering 
the  possibility  of  a  water  power  development  to  supply 
cheaper  power  for  local  needs.  The  most  favorable  site  is 
at  Ledden's  Landing,  on  the  Sevogle  River,  a  tributary  of  the 


Miramichi.  where  a  thirty  foot  dam  would,  it  is  estimated, 
provide  for  a  develojiment  of  about  500  horsepower. 

Ottawa,  Ont. 

The  Ottawa  Electric  Railway  Company  have  made  an 
offer  to  sell  to  the  city  at  a  figure  of  approximately  .$6,500,- 
000  and  has  given  an  option  until  May  1.  This  price  covers 
all  the  holdings  of  the  company,  including  Brittannia  Park 
:'.nd  the  Rockcliffe  right-of-way. 

Regina,  Sask. 

.\  bill  empowering  the  cities  of  Saskatchewan  to  oper- 
ate one-man  cars,  provisional  upon  securing  the  assent  of 
the  electors  at  the  polls,  has  l)een  passed  by  the  Saskatche- 
wan legislature. 

Rocanville,  Sask. 

The  town  council  of  Rocanville,  Sask.,  will  secure  figures 
;tn  the  cost  of  installing  an  electric  lighting  plant. 

St.  Catharines,  Ont. 

The  Barrett  Llectric  Company.  St.  Catharines.  Ont., 
Ikivc  sold  out  to  .\.  J.  Desaud. 

Toronto,  Ont. 

.'Although  the  Toronto  Railway  Company  carried  166,- 
rj]0,:i2G  passengers  in  1918,  as  compared  with  158,087,894  in 
1917,  and  although,  as  a  consequence,  it  increased  its  gross 
income  by  $2.34,54.'!,  it  has  a  surplus  from  the  year's  opera- 
tions to  carry  forward  of  only  $21,569,  after  paying  a  four 
per  cent,  dividend,  whereas  in  1917  it  had  a  surplus  of  $134,- 
810,  after  paying  an  eight  per  cent,  dividend.  In  1917  the 
gross  earnings  were  $6,291,750;  operating  and  maintenance 
costs  $.3,815,278;  net  earnings  $2,476,481.  In  1918  the  gross 
earnings  were  $6,526,302;  operating  and  maintenance  costs 
$4,509,651;  net  earnings  $2,016,651. 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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Hydro  Motors  Wanted 

Id  1o  .'15  li.p.  (live  p.'LiI iciilars  and  iiiicc  to  St. 
Mary's  Wooil  .S|Kcialty  Co,,  Ltd.,  St.  Mary's, 
Ont.  4 


Induction  Motors  Wanted 

One  each  15,  25,  .35,  50  II. T.,  550  volt,  00  cycle, 
2  ])lia&e.  Would  consider  other  voltages  or  three 
phase.  State  full  i)articulars  and  host  cash  price. 
Address  I!o.\  .S4.'i,  Electrical  News,  Toronto,  Ont. 

.■!t.f. 


Supply  Store  For  Sale 

Electric  .Supplies  .Store  for  sale-;  good  Inisiness; 
next  door  to  i)Ost-o(ficc;  in  gooil  town  of  4,5110; 
three  factories  and  prosperous  uiral  district; 
Northuniherland  County;  rent  if.S ;  no  opposition. 
Will  sell  cheap.  I!ox  ."50,  Electrical  News,  To- 
ronto, Ont.  4 


IMMEDIATE  SHIPMENT 
2000-kva.  General  Electric 

TRANSFORMER 

3-Phase,  60-Cycle,  Type  W.C.O.T.,  Form 
H.D.D.P.,  13,200/220n-2400-;>f)00  Volts. 

First-Class  Condition;  used  but  a  short 
while. 

ARTHUR  S.  PARTRIDGE 

415  Pine  Street  ST.  LOUIS,  MO. 

WANTED 
Engineering  Graduate 

preferably  with  electrical 
training  and  knowing  French, 
as  Montreal  representative  of 
engineering  publications. 

Apply  by  letter, 

Hugh  C.  MacLean,  Ltd. 

347  Adelaide  St.  West 

Toronto. 


Special  Meeting  Toronto  Section 
A.I.E.E. 

Oil  llie  occasion  of  the  coiivenlioii  of 
the  Association  of  Municipal  Electrical 
Engineers,  on  January  :!0  and  the  To- 
ronto section  of  the  .American  Institute 
of  Electrical  Engineers  held  a  special 
meeting  in  I^oom  22  of  the  Chemistry 
and  Mining  Ikiilding,  University  of  To- 
ronto, on  January  at  8  p.m.  The  pa- 
per was  entitled  "Recent  Advances  in 
Illumination,"  by  Mr.  J.  F.  Heffron.  Mr. 
llefTrf)!!  has  been  associated  with  one  or 
other  branch  of  illuminating  science  for 
a  number  of  years  and  has  made  a  pro- 
found study  of  the  su1)ject.  His  paper 
was  illustrated  by  slides. 


"  How  To's,"  by  the  Society  for  Elec- 
trical Development 

Dealers  sometimes  overlook  the  fact 
that  in  many  cases  women  prospects  who 
are  uncertain  or  timorous  when  it  comes 
to  buying  because  of  a  fear  that  the  ap- 
liliances  won't  stand  uji,  that  the  heat- 
ing element  will  get  out  of  (jrder  or  re- 
quire frequent  replacing. 

In  this  connection  it  is  wise  to  con- 
vey to  each  jirospect  the  knowle<lge  that 
practically  all  heating  devices  are  manu- 
factured today  under  special  license,  in 
accordance  with  the  most  rigid  require- 
ments laid  down  by  the  Fire  Underwrit- 
ers, and  that  the  great  electrical  inter- 
ests of  the  country  cannot  afford  to  have 
any  woman  displeased;  if  she  will  just 
remember  that  it  was  only  a  few  years 
ago  when  she  had  the  same  uncertainly 
about  her  incandescent  lamp  and  con- 
trast that  feeling  with  the  security  and 
comfort  that  she  enjoys  today,  she  can 
be  made  to  understand  the  extent  of  the 
development  in  electric  heating  units. 

All  electrical  heating  devices  are  liber- 
ally "  guaranteed '"  in  the  sense  that 
should  fault  or  flaw  develop  the  pur- 
chaser is  safeguarded  by  the  maker 
against  loss.  Dealers  should  add  their 
own  voice  to  the  inanufacturer's. 


Interesting  Window  Stunt 

A  Western  contractor-dealer,  who  was 
desirous  of  building  up  an  increased 
"Serx'ice    and     Maintenance"  business. 


tried  out  the  stunt  of  putting  a  repair- 
man in  his  window.  The  window  was 
large  enough  to  include  a  gootl  sized 
work  table  and  the  necessary  accessor- 
ies. The  workman  repaired  irons,  cords, 
etc..  in  full  view  of  the  iiasserby.  On  a 
certain  day  the  ])ro])rielor  announced 
that  he  would  overhaul  without  charge 
every  electrical  iron  l)rought  to  his  store 
on  that  day.  The  result  was  an  influx 
of  irons,  many  of  which  were  not  at  all 
damaged.  Those  that  were  too  much  in- 
jured'ffjr  easy  repair  he  explained  to  the 
owners  that  it  would  require  some  time 
and  would  be  an  extensive  job,  necessi- 
tating return  of  the  iron  to  the  manu- 
facturer, but  that  he  had  arranged  with 
the  maker  to  make  an  allowance  in  this 
|)articular  case  and  it  would  not  cost  the 
owner  anything;  He  had  previously  got- 
ten in  touch  witli  an  iron  manufacturer 
and  arranged  to  furnish  that  manufac- 
turer a  rough  analysis  of  his  product  in 
that  city.  By  ad\  ertising  in  this  way  the 
dealer  found  out  about  how  many  of  the 
company's  old  irons  were  out  of  busi- 
ness, how  the  people  like  them,  and  how 
they  were  standing  up,  as  well  as  just 
what  was  the  jjrincipal  trouble  with  the 
iron  in  question  in  that  locality.  This 
was  a  help  to  the  manufacturer,  and  a 
good  advertisement  for  the  dealer. 


PETRIE^S  LIST 

of   NEW   and  USED 

MOTORS 


No. 

II. P. 

I'liase 

Cycle 

Volts 

Speed 

Maker 

1 

IIHI 

.{ 

20 

550 

480 

Westg. 

2 

52 

3 

^0 

.55(1 

720 

T.ancasl.ire 

1 

Of) 

3 

25 

.5.50 

725 

Westg. 

2 

35 

3 

25 

550 

720 

Westg. 

1 

Hit 

3 

2ft 

.5.511 

15110 

T.  &  H. 

1 

30 

3 

20 

550 

720 

Westg. 

1 

1.1  1 

.  -^1 1 

I"  l'K^  •  M. 

1 

25 

3 

35 

550 

725 

Westg. 

1 

till 

»4o 

Wesig. 

1 

21)  ■ 

:i 

25 

550 

1440 

J.  &  M. 

211 

3 

25 

550 

710 

Westg. 

1 

15 

3 

25 

550 

1500 

C.  G.  E. 

2 

15 

:! 

25 

.-,00 

1400 

Lancasliire 

^ 

35 

25 

730 

Westg. 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

5011 

720 

Westg. 

1 

~'/ 

i  3 

25 

550 

1500 

T.ang-  Dav. 

2 

'!'/ 

i  3 

25 

.550 

725 

Westg. 

1 

i  3 

25 

55r> 

7.50 

r.  C  E. 

1 

5 

3 

25 

550 

1440 

Excelsior 

."i 

4 

:-i 

^5 

141  III 

2 

3 

3 

25 

550 

1500 

C.  G.  E. 

2 

3 

3 

25 

550 

1400 

Excelsior 

1 

1 

3 

■Zo 

OOu 

140U 

Ji.xt'cIsior 

Writ.  U 

I  for 

Price* 

H.  W.  PETRIE,  Limited 

Front  St.  Wett  Toronto,  Ont. 


B.C.  CEDAR  POLES 

Correspondence  Solicited  ' 

Information  and  prices  without  obligation 
of  any  sort  from 

F.  J.  BOSSLEY,  Solsqua,  B.C. 

Telegraph,  Solsqua,  Via  Revelstoke,  B.C. 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  photograph,  and  iUustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at 'the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "  BRAIDUCT  "  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "  BRAIDUCT  "  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  01 
Fire  Underviriters  and  e\  ery  coil  carries  their  label. 

IVe  will  be  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph  Canada 
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'  1 

< 

DENZARi 


is  a  timely  proposition  for 
Electrical  Contractors 
and  Dealers 

DENZAR  is  exactly  the  unit  that  offices,  plants, 
schools,  etc.,  in  your  locality,  need.  DENZAR  utilizes 
the  high-powered  rays  of  the  Mazda  C  lamp,  diffuses 
them  properly  and  produces  maximum  illumination  on 
the  working  plane.  ^DENZAR  is  the  ideal  unit  for  cor- 
rect illumination  because  it  relieves  workers  from  eye- 
strain by  eliminating  glare  and  distracting  shadows- — 
the  two  biggest  causes  of  poor  quality  work,  slow  pro- 
duction, accidents  and  spoilage. 

Important  to  Dealers 

Mr.  Dealer:  You  should  concentrate  your^  efforts  on  DENZAR. 
Many  of  our  dealers  tell  us  that  the  greater  part  of  their  business 
is  DENZAR  business.  Dealers  who  are  taking  advantage  of  the 
business-getting  cooperation  that  we  are  furnishing  to  them — and 
will  be  glad  to  furnish  you — are  finding  DENZAR  a  big  profitable 
proposition.  Write  to  us  today.  Find  out  all  about  DENZAR  and 
our  business-getting  plans. 

The  Unit  of  Day  Brightness 


Beardslee  Chandelier  Mfg.  Co. 

Manufacturers 

CHICAGO  -  -  U.  S.  A. 

Perkins  Electric  Company 


497  Phillips  Sq., 

Montreal. 


Distributors  for  Canada 
217  McDermol  Ave., 

Winnipeg. 


11  Temperance  St.. 
Toronto. 


The  National  Cartage  Sl  Supply  Co. 

Limited 

No.  89  Second  Avenue,  Quebec,  P.Q. 
Apply  to  u$  for  your 

Cedar  Poles,  Cedar  Fence 
Posts,  Spruce  Pilings  and 
Railway  Ties 

Construction  of  Telegraph,  Telephone  and 
Electric  Light  Lines  made  by  competent 
engineers. 


Conduit  Jobs 

Handled 
Easier-Quicker-Better 
with 

MARTIN  PORTABLE 

Vise  Stand  and  Pipe 
Bender 

Always  "On  the  Job." 
Insert  legs— that's  all. 
Cutting,  threading 
and  bending  done 
right  where  the 
men  are  working. 
No  more  run- 
ning back  and 
forth.  Can  be 
carried  any-i 
where. 

Order  through 
your  jobber 

H.  P.  Martin  &  Sons 

No.  630  E.  2nd  St.,      -      Owensboro,  Ky. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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GET  THE  GENUINE 

Look  for  the  Name 


WHITE'S  PORCELAIN  STRAIN  INSULATORS 


You  want  strain  insulators  that  are  strong  physically,  that 
stand  up  under  the  exceptional  conditions  of  the  heavy  storm ; 
that  hold  up  under  a  load  of  sleet ;  that  don't  crack  when  the 
thunder  rolls,  the  lightning  flashes,  and  the  wind  whistles. 

This  is  the  kind  of  strains  T.  C.  White  Company  is  mak- 
ing of  porcelain  in  a  variety  of  sizes  for  different  loads,  and 
several  designs  for  varying  conditions. 

It  will  pay  you  to  write  for  bulletin  which  shows  designs 
and  gives  the  complete  data  on  strain  and  electrical  tests. 

Write  today. 


Type  No.  600 


T.  C.  White  Electrical  Supply  Co, 


1122  Pine  Street, 
ST.  LOUIS,  Mo. 


Solderless  Connection 


Insulating  Shell  and  Cap 


Patented  Canada  1917. 
Patent  Pending  U.  S. 

and  Foreign  countries. 


Ring  Out  The  Old 
Ring  In  The  New 

Ring  out  the  old  troublesome  method  of  making-  connections  ;  Ring  in  the  new  Walger 
way^for  it  saves  80%  of  your  time. 

The  WALGER  INSULATED  WIRE  CONNECTOR  does  away  with  blow  torch, 
alcohol,  solder,  acid,  rubber,  tape  and  paste.  All  that  is  needed  to  make  the  connec- 
tion secure  is  a  screwdriver.  \\'ireman  can  carry  enough  connectors  in  his  pocket  to 
to  wire  up  the  fixtures  for  a  whole  house,  and  having  them  connected  the  W'alger  way 
eliminates  the  danger  of  defacing  walls  or  ceilings,  or  soiling  fixtures.  Makes"  inspec- 
tion sure  and  easy.  Approved  by  Underwriters'  Laboratories,  Chicago,  and  Hydro- 
Electric  Power  Commission,  Ontario,  Canada.  For  No.  12  wire  and  under. 
Ask  your  Jobber  for  prices  and  discounts  or  write 

Walger  Connector  Co. 


Sales 


"^''"'-C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


Friends  of  the  Electrician 


ANTI-SULPHURIC*'  ENAMEL 

The  only  relialile  protection  against  the  action  of  acid  and 
chemical  fumes. 


''FERRODOR 


Rustproof  elastic  paint.  Superior  to  Graphite  or  Red  Lead.  De- 
lies  all  climatic  conditions. 


DRIOROL 


Oil-proof  Enamel.  Dries  quickly  over  greasy  and  oily  surfaces. 
Not  aflfected  by  lubricating  or  transformer  oils. 

''ARMOUW 

Fire-resisting  paint,  or  colorless  solution. 

''ARMACELL'* 

Possesses  tlie  liighest  insulating  qualities  of  any  vainish  on  the 

market. 


OHMALINE 


Black,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  compound. 


SHAYDOLITE 


for  coloring  electric  lamps.  Used  in  the  Royal  Navy.  Weather- 
proof.    Dries  rapidly. 

''ARMABRON** 

liitumen  protective  paint,  elastic,  acid-resisting,  weatherproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  II.  M.  Imperial  and  Overseas  Governments) 
STOCKED  BY 

SPIELMAN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 


PEIRCE 
Presteel  Racks 

LIGHT 

and 
HEAVY 


STOCK 
SHIP- 
MENTS 


583 


450 


Acme  Stamping  &  Tool  Works  Ltd. 


Hamilton,  Ont. 


Electric  Ovens 


Despatch  Electric  Ovens 

for 

Flour  and  Cereal  Millers 
Enamelling,    Pulp  Mills 

and  all  commercial  work  requiring  accurate' 
and  regulated  electric  heat. 

Enquire  about  them. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  E.  TORONTO 

"JOBBERS  OF  STANDARD  ELECTRICAL  SUPPLIES." 


|''cl>rii.ir>    i:.,  I'll') 
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Thos.  S.  Yottttg,  Oen«ral  Managtr 

Ugh  C.   MacLean,  Limited^ 

Publishers 

Footwtar  Canada  Lumberman 

Contract  Record    Electrical  News 


acLean  Daily  Reports,  Ltdj 

Advance  Information  on  Building 
and  Engineering 

'he  Hugh  C.  MacLean  Co.,  Ltd. 

Publishers 

Coal  Review  Western  Canada  Contractor 
riM!  Commercial    Western  Lumberman 


Redmanol 

^^^^^^        "  Pile  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


Toronto,  Monheal.  Winnipeg. 
Vancouver,  Ch'cago,  New  York. 
London,  (Eng.) 


mi 


MICA 


KENT  BROTHERS 

King'ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut    to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Immediate  Delivery,  Montreal  Stock 

Motors,  3  Phase,  60  Cycle 


2 

H. 

P. 

550 

V. 

1700 

R. 

P. 

M. 

1 

75 

H. 

P. 

2200 

V. 

850 

R. 

P. 

M. 

1 

10 

H. 

P. 

550 

V. 

1200 

R. 

P. 

M. 

9 

125 

H. 

P. 

550 

V. 

690 

R. 

P. 

M. 

1 

15 

H. 

P. 

550 

V. 

1200 

R. 

P. 

M. 

2 

150 

H. 

P. 

550 

V. 

600 

R. 

P. 

M. 

1 

30 

H. 

P. 

550 

V. 

900 

R. 

P. 

M. 

2 

200 

H. 

P. 

R. 

P. 

V. 

M. 

1 

2200 

V. 

514 

P. 

M. 

2 

40 

H. 

550 

1200 

R. 

P. 

50 

H. 

P. 

550 

V. 

900 

R. 

P. 

M. 

2 

400 

H. 

P. 

2200 

V. 

160 

R. 

P. 

M. 

1 

Transformers,  Pole  Type  2200  -  ^  Volts 


3/4  K.W.  11 

1  K.W.  15 
11/4  K.W.  26 

2  K.W.  24 


2%  K.W.  19 

3  K.W.  12 

32/4  K.W.  6 

5  K.W.  55 


Our  stock  changes  constantly,  if  not  listed  above  please  enquire  anyway. 

Dominion  Iron  &  Wrecking  Co.,  Ltd. 

General  Offices :  Transportation  Building,  Montreal 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Charles  H.  mitcbell 
Pcrdval  H.  IDitcbcil 

ConsultiRd  and  SapcrvUinf 
Englnteri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering;. 

Trader*  Bank  Building,  Tofonto 


R.  S.  KELSCH, 

CONSULTING  ENCINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cable*. 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  Kins  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Machanical,  Electrical.  Hydraulic.  Steam.  Gas 
Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
628   Coristine  Bldg.,  MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tast*.  Reports,  Arbitrations 
Suparrision  of  Ligbting  and  Power  Plants 

Telephone  Main  6737  605  McGill  Bldg. 

Montraal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  ndustrial 

501  Excelsior  Life  Bldg.  TORONTO 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  kailroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE     :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :        A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Development*.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mecbanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

Kent  Building. 
Yonge  and  Ricbmond  Sts., 


TORONTO 


]mum.  coPYRiGKTs  &Jin|GM5 


STANLEY  LIOHTFOOT 

nea  D  latent  soliciyoi  *no  attohniv 
LUMSDEN   BLDO.(^  yc!ISiCe"  )  TORONTO, 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FRCf 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialists 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The   Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pcmco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
TeaU  and  Inspections". 


80th  Street  and  East  End  Arenue, 
New  York,  N.Y.,  U.S.A. 


fROCUREO  IN  ALL 
I      ^  COUNTRIES 

LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

I    SEND  FOR  HAND  BOOK 

lATENTS  =■ 

RIDOUT  8c  MAYBEE 
59  Yonge  Street 

CANADA 


TORONTO 


ESTABLISHED  1849 

BRADSTREET'S 

OfBcei  Throughout  the  Civilized 
World. 
Executive  Office: 
No».  346  and  848  Broadway,  New  York  City, 
U.  S.  A. 

.  THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial. _  fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. :  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
OtUwa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto.  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING. 
Gen.  Man.  Western  Canada,  Toronto. 


I  chniarv  l.V  I'.IIO 


T 1 1 1".    E  L  E  C  T  R  I  C  A  1 .    N  E  W  S 


With 


No  Spark 
Brushes 


Friction  on  the 
Commutator  is  Reduced 
to  a  Minimum 


\()  Sl'AKK  r.RL'SlIES  don't  crumlilc.  crack  or 
lireak.  In  hundreds  of  cases  they  have  outhisted 
cS  to  12  sets  of  ordinary  brushes.  ( Irades  and 
sizes  to  suit  all  Electrical  Machines.  Let  us 
l)rove  our  claims  to  you.  Our  eni,nneers  are  at 
vour  service  to  insure  i)roi)er  selection  of  .t(rade 
hest  suited  for  each  machine. 

Our  interesting-  l)ulletins  ex])hiin  all  about  tlie-e 
bnislies.    Write  for  it. 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


NMCOYERN 

KCOMHUiY 


INIORP- 


POWER 

MACHINERY 


In  Stock  for  immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  L^nits 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff   of   Engineering  Specialists  with   three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND   SELLERS  OF 
NEW  AND   USED  MACHINERY 

A   Continent  -  wide  Service 


WHEN  you  buy 
STANDARD 
Wires  and 
Cables  you  get  sup- 
erior quality  at  a  fair 
price  and  the  benefit 
of  over  35  years'  ex- 
perience in  the  man- 
ufacture and  instal- 
lation of  such  pro- 
ducts. 


Standard  Underground  Cable  Co.  of  Canada 

Hamilton,  Ontario  Limited 

Montreal      Hamilton  Toronto  Seattle 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  Joint! 

DOSSERT  &  CO.,"iE"w  VikV" 

H.  B.  LOGAN,  President 
Irving  Smith,  Canadian  Rep.,  602  New  Birks  Bldg.,  Montreal. 


List  of  Motors 


Vo. 

H.P. 

Phase 

Speed 

Volts  Cycles  Starter 

Make 

1 

15 

3 

1500 

550 

25 

yes 

T.H.E. 

1 

50 

3 

750 

550 

25 

yes 

C.G.E. 

1 

CO 

3 

750 

550 

25 

yes 

Crocker  Wheeler 

2 

50 

3 

750 

220 

25 

yes 

Lincoln 

1 

25 

3 

750 

220 

25 

yes 

Lincoln 

1 

25 

3 

750 

220 

25 

yes 

C.G.E. 

1 

10 

3 

1500 

220 

25 

yes 

T.H.E. 

1 

3 

3 

1500 

220 

25 

yes 

Westg.  CCL. 

1 

; 

4  1 

1800 

110 

60 

no 

Fort  Wayne 

1 

4  1 

ISOO 

110 

GO 

no 

Westgh. 

1 

; 

4  1 

1800 

110 

60 

no 

Fisher 

1 

40' 

2 

900 

220 

60 

yes 

Fuller  Wenstrom 

1 

15 

-2 

1800 

220 

60 

no 

T.H.E. 

2 

5 

2  or  3 

1800 

60 

no 

Westgh.    CCL.  rewd. 

2 

1 

2  or  3 

1800 

60 

no 

Westgh.    CCL.  rewd. 

1 

/2  2 

1800 

220 

60 

no 

Westgh.  CCL. 

2 

10 

2  or  3 

1200 

liO 

no 

Westgh.    CCL.  rewd. 

1 

5 

1200 

220 

CO 

no 

Union  (New) 

2 

3 

3 

1800 

220 

60 

no 

C.G.E.  rewound 

4 

7 

A  3 

1800 

220 

60 

yes 

Lincoln 

TRANSFORMER 
1    40  K.W.    Type  R.    2200/220  Volts,  Packard. 

PLATER 

1    Type  C.     Ostrander  Seymour,  0  volt,  speed  750,  amp.  800. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 
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AIR  PRESSURE  RELAYS 

Philadelpliia  ICIcctiic  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Moiiaicli    I'^lcctiic  Coiiipaiiy 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical   Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTO  STARTERS 

AdamsBagnall    Electric  Company 

BATTERIES 

Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric   Railway  Improvement  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company  _ 
Crouse-Hinds  Company  of  Canada,  Limited.' 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle,  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
Electrical  Development  &  Machine  Company 
National   Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground   Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
<"gi.adian    Westinghouie  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

I'-lcclric   .St-rvice  Supplies  Company 

CENTRIFUGAL  PUMPS 

lioving   Hydraulic   &   Engineering  Company 
Canadian   Allis-Clialmers  Company 

CHAIN  (Driving)  ^ 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General   Electric  Company 
Cutter  Electric  &   Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 
Monarch    ]*'lectric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

IMiiladclphia   Electric   Co.   .Supply  Dept. 

CLAMPS,  INSULATOR 

Philndelphia  Electric  Co.  .Supply  Dipt, 

COILS 
Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric   .Service   Siiiijdies  Company 

COMPOUNDS 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Cradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Roving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 
British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT   BOX  FITTINGS 

Hatheway       Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 

Crouse-Hinds  Company  of  Canada,  Limited. 

Walger  Connector  Company 

CONTROLLERS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann   Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Hovinit  Hydraulic  &   Engineering  Company 


CUTOUTS 

IJenjamin   Electric  Manufacturing  Company 

Chicago  Fuse  Manufacturing  Company 

I).  &  W.  Fuse  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

.Monarch    Klectiic    (  oiuiiany 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

IClectiic  .Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Deparlriient 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

I'liiladclphia   Electric  Co.  Supiily  Dept. 

DREDGING  PUMPS 

lioving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National   Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 

Canadian  General  Electric  Company 
.N'ational    Electric   Jleating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Bovin^  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Banfield  &  Son,  W.  H. 

Benjamin   Electric   Manufacturing  Company 

Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
JeflFerson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Crouse-Hinds  Company  of  Canada,  Limited. 

Electric  Service  Supplies  Company 

PUSES 

Bu.ssnian  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  S:  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

.Square  D  Company 
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THIS  TRADE  MARK 


Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


CANADIAN  PORCELAIN  CO. 


LIMITED 


HAMILTON   -  CANADA 

Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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FUSE  BOXES 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocket-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Power  Plant  Equipment  Company 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Llect.ic  Co.  Supply  Dtp.irtmenI 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  llubbell  Conipany 
McGill .  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can 
ada,  Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 
Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 

Canadian  Allis  Chalmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons_  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauldinK  &  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 

Klectric  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois   Electric    Porcelain  Company. 

Moloney  Electric   Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electric!  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   I.aco- I'liilips   Co.,  Limited 

Electrical   Maintenance   &   Repairs  Company 

Hatheway  &  Knott 

Lincoln  Electric  Company  of  Canada 

Moloney  Electric  Company 

Northern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

Klectric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Nprthern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self- Lubricating  Carbon  Co. 

OFFICE  FURNITURI 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 


PAINTS 
Spielmann  Agencies  Kegd. 

PAINTS  &  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Caiuida 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

-  PINS  (Insulator  and  High  VolUse) 
Acme  Stamping  &  Tool  Works,  Limited 

Klectric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 
Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian  Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  &  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Caiudian    Westinghouse  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

TTarvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Companf 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta'    Vfolding  Company 
Northern  Electric  Company 

(Continued  on  Fage  58) 
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SQUARE 


SWITCH  E 


THE  ORIGINAL 
SAFETY  SWITCH 


SQUARE  D  SWITCHES 

do  not  hinder 
pfa  d  uct  ion 


As  Loi\^  as  One 
Operv  Krvife  SwHcK 
Remains,  Your 
Plant  is  Unsafe 


IF  there  are  any  open  knife 
switches  in  your  plant  an 
accident  is  likely  to  happen. 

And  one  accident  may  cost 
more  than  a  complete  installa- 
tion of  Square  D  Switches 
which  would  have  prevented 
it. 

Square  D  Switches  do  more 
than  eliminate  accidents  and 
liability. 

The  care-free  operation  permits 
operators  to  give  undivided 
attention  to  their  work,  which 
promotes  production.  The 
quick  action  protects  equip- 
ment. 

SQUARE  D  COMPANY 

Walkerville,  Ont. 
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SOLDERING  FLUXES 
Allen  Company,  L.  E. 

Bisselt  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian   Hart   Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Hevoe  Electric  Switch  Compajiy 
Electrical  Development  &  Machine  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatlieway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian  Krantz  Electric  Mfg.  Company 
Canadian   Westinghouse  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 


SWITCH  PLATES 
Banfield  &  Sons,  W.  H. 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National   Electric   Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adams  Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Cumberland   Electric   Mlg.  Company. 
Dominion  Iron  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Monarcli    Electric  Companj' 
Northern  Electric  Company 
Packard  Electric  Company 
Thordarson  Electric   Manufacturing  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 


TURBINES 
Bovin^  Company  of  Canada 
Canadian  AUis-Chalmers  Company 

Hamilton   Company,  Wm. 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern   Electric  Company 
Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston  &  Company 
Onward  Manufacturing  Company 
Pringle,  R.  E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WASHING  MACHINES 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian  Allis-Chalmers  Company 

WELDING  EQUIPMENT 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Lt 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Crouse-Hinds  Company  of  Canada,  Linriited. 
Hatheway  8:  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing-  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  *'  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


350  H.  P.  Self  Starting  Synchronous  Motor  Driving  Colliery 
Ventilating  Fan. 

The  Lancashire  Dynamo  and  Motor  Co.  of  Canada^  Ltd. 

Montreal  49-63  Niagara  St.,  Toronto 
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Leadership 

A  few  years  ago,  when  others  were  de- 
riding the  idea  of  making  a  fuse  renew- 
able without  sacrificing  safety  or  accuracy, 
the  makers  of 

ECONOMY 

renewable  FUSES 


took  the  lead  in  accomplishing  the 
"impossible".  The  ''Drop  Out"  Re- 
newal Link  afforded 
the  true  solution  of 
the  problem.  It  in- 
stantly restores  a 
blown  ECONOMY 
Fuse  to  its  original 
efficiency.  The  arc  is 
smothered  without 
the  aid  of  powdered 
fillers.  Anyone  can 
replace  the  link  and 
renew  the  fuse  in  a 

jiffy. 

No  other  form  of  re- 
newal element  has 
yet  been  devised 
which  approximates 
the  efficiency  of  the 
"Drop  Out"  Renewal 
Link.  Hence  the 
leadership  of  the 
ECONOMY  among 
renewable  fuses  becomes  daily  more 
pronounced. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 
UNITY  BLDG.  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses-to  150,000  volts 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work*,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  Snd  Branch  Warehouses: 

143  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue.  WINNIPEG 
674  Barrington  St,  HALIFAX. 
W.  H.  Hazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  shipments  from  Factory  or  nearest  Warehouse 


The  Perfect 
Sodered  Joint 


Might  be  described  as  "one  that  is  as  strong  as  the  original  piece; 
is  equal  in  electrical  conductivity,  and  wholly  free  from  hidden 
corrosive  action." 

Tliat  is  exactly  the  joint  you  obtain  when  you  soder  with 

ALLEN  NON-ACID  FLUXES 

Send  for  samoles  and  literature. 

BISSETT   &  WEBB 

126  Lombard,  Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 

Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 


Send  inquiries  to— 


1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


CO 
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NOTICE 

To  Manufacturers 
and  Others 


We  are  not  only  builders  of  the  famous 
Lincoln  Arc  Welder,  but  we  are  also  in  a 
position  to  quote  you  on  welding  and  re- 
pairs to  your  machinery  or  boilers.  We  have 
complete  equipment  for  this  work  and  can 
have  our  plant  brought  to  the  job  on  short 
notice. 

We  keep  a  staff  of  operators  ready  for 
any  emergency. 

Let  us  quote  you  on  your  welding  and 
save  many  dollars  on  machines  that  you 
would  otherwise  scrap.  A  phone  call  will 
bring  a  man  in  a  hurry. 

You  can  save  50  per  cent. — very  often 
more — by  doing  your  boiler  plate  work  with 
a  Lincoln  Arc  Welder  instead  of  rivetting 
it. 

Lincoln-welded  joints  are  100  per  cent, 
strong — rivetted  joints  are  no  stronger  than 
the  rivets  themselves. 

It  has  been  adopted  by  boiler  shops, 
structural  steel  works,  street  car  and  rail- 
road companies  as  being  the  most  practical 
solution  of  the  present  labor  shortage. 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Haad  Office 
1109  Tample  Building 

TORONTO 
Ontario 


Factory 
CLEVELAND 
Ohio 


DEVOE 

Specialties 

Service  Boxes 
Formed  Steel  Boxes 
Cast  Iron  Boxes 
Panel  Boxes 
Special  Boxes 

Knife  Switches 

Field  Discharge  Switches 

Motor  Starting  Switches 

Motor  Control  Switches 

Disconnecting  Switches 

Time  Switches 

End  Cell  Switches 

Lighting  Panels 
Distributing  Panels 
Power  Panels 
Metering  Panels 

Main  Line  Cutouts 

Generator  Switchboards 
Distributing  Switchboards 

Switchboard  Fittings 

Fuses 

Fuse  Clips 
Fuse  Studs 

Spade  Handles 

Lugs 

Bus  Bar  Clamps 

Wire  Connectors 

Ammeter  Plugs 
Voltmeter  Plugs 

Porcelain  Bushings 

Ground  Clamps 

Marble  and  Slate 

Send  us  specifications  and  we  will  quote  you  price. 
Write  for  our  new  Bulletins. 

The  Devoe  Electric 
Switch  Company 

414  Notre  Dame  St.  West 
MONTREAL 
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Safeguarding  the  Lamp 

^rTrJLt  LOXONDoes  It! 


One  turn  of  the  key  and  the  lamp  can't 
come  out.  Loxon,  the  lamp  guard,  is 
popular  all  over  America.  It  sells  at  a 
single  price,  at  a  single  glance. 


Many  other  electrical  specialties  which 
will  make  money  for  you.  Get  in  touch 
with  us.    Illustrated  price  lists  free. 


McGILL  MANUFACTURING  COMPANY,  Valparaiso,  Ind. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works,  Inc. 

Cleveland,  Ohio 


Resolve 

To  stock  Tallman  Lighting  Fix- 
tures during  1919,  and  watch  your 
profits  grow. 

'"they're  ^Different" 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British  Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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For 


PROTECTION 


Use 


MonarchSwitchBoards 

and 

Oil  Circuit  Breakers 

Double  Pole  Three  Pole 

Four  Pole 

Single  Throw,  Double  Throw,  Automatic 
Electrically  Operated,  Remote  Control, 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate  Cell  Mounting 


MADE  IN  CANADA  BY 

Monarch  Electric  Co. 

St.  Lambert,  P.Q.  Limited 

ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


"PITTSBURGH" 


The 

Scientific 
Show  Window 

Reflector 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100,  for  100  ot 
150  Watt  Lamp.  Dimensions : 
Height  8  inches,  width  8^ 
inches,  holder  254  in.  Form  "0." 


It    redirects    and  con- 
trols the  light  to  give 
the  greatest  possible  il- 
lumination  to  the  ob- 
ject.   The  "Pittsburgh" 
Reflectors,  by  scientific 
construction    and  test 
give  the  maximum  result  from  your  lighting,  and  will 
pay  for  their  small  cost  in  saving  of  current.  Don't 
fail  to  write  for  our  folder  on  lighting  efficiency. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


.J 


-J^)-..  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "  B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  %t.,  Pittsburgh,  Pa. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 


How  much  have  YOV  lost  in  prestige 
through  not  being  able  to  take  care  of 
your  customers'  business  ? 

How  much  have  YOV  lost  in  Profit  on 
this  business? 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Other*  are  doing;  it.    Why  not  you?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 

Adeil;rdreo2  I62  Adelaide  Street  West,  Toronto  r.  b.  RoarsuJ^Be'ich  1930 

Adelaide  903  "ALWAYS  ON  THE  JOB"  G.T.Dale,  Manager,  Beach  1723 


Farms, — Country  Houses  and 

Isolated  Plants 

Requiring  Storage  Batteries 

should  buy  same  from  the  C.  H.  A.  Company. 

Our  works  at  St.  Johns,  Quebec,  make  and  supply  Electric  Batteries  of  all  kinds. 
Batteries  for  lighting  Towns  or  Electric  Trucks. 

Get  our  prices.    We  can  save  you  35%  customs  duties.    A  test  purchase  will  prove 
that  ours  are  the 

Cheapest  Storage  Batteries  in  Canada 

Secure  prices  today  from  the 

Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,        -  QUE. 
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The  Clear,  Resounding  Ring 


of 


MENOMINEE 
BELL 

testifies  to  thorough  construction,  correct  action  and  high 
grade  material.  MENOMINEE  Bells  and  Annunciators 
do  not  vary,  or  give  out.  They  emit  a  full  volume  of  sound 
on  a  minimum  of  current  and  maintain  it.  With  a 
MENOMINEE  Bell  installed,  satisfaction  is  insured 

Send  for  Bulletin. 

R.  E.  T.  PRINGLE,  LIMITED 


95  King  Street  East,  TORONTO 


703  Confederation  Life  Bldg. 
WINNIPEG 


401   New   Birks  Bldg. 
MONTREAL 


402  Vancouver  Block 
VANCOUVER,  B.C. 


We  are  Now  Starting  to  Deliver 


HEATRAYS 

If  you  haven't  got  a  sample  you  are 
missing^  something. 


Get  our  proposition  on  the  heater 
that  is  causing  a  sensation. 


The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


 ,  march  l, 


electric 


Generation,  Transmission  and  Application  of  Electricity 


Sangamo  meters  are 
rugged  instruments 
of  high  accuracy. 
They  are  built  for 
service  as  evidenced 
by  the  fact  that 
they  are  used  on  the 
battleships,  destroy- 
ers and  submarines 
of  the  United  States 
Navy  as  well  as 
ships  of  other  na- 
tions. The  mercury 
flotation  principle  of 
this  meter  makes  it 
proof  against  the  ter- 
rific shock  of  heavy 
gun  fire. 

Let  our  Engineers 
co-operate  with  you 
in  solving  your  meter 
problems. 

Sangaino 
Electric 
Compaiiy 
ofCanadaXtd. 

Toronto  Montreal 
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'Y^OU'VE  seen  it  The  large  Reel  with 
^   the  Northern  Electric  Company's 
name  on  either  side.  You  can  see  it 
wherever  wire  work  of  any  kind  is 
being  done.  In  the  small  hamlets 
and  in  the  large  cities  throughout 
the  Dominion,  it  is  a  familiar  sight  by 
the  street-side. 


Quality,  Dependability  and  Service 
is  what  has  made  the  NORTHERN 
ELECTRIC  COMPANY  LIMITED 
the  largest  manufacturers  of  bare 
and  insulated  Wire  and  Cable. 


Paper  Insulated  Lead  Covered 
Telegraph  Cable 


Paper  Insulated  Lead  Covered 
Telephone  Cable 


Our  Nearest  House  will  be  glad  to 
furnish  specifications  and  prices  on 
any  type  of  bare  or  insulated  wire 
and  cable  for  electrical  purposes — 
write  us  to-day. 

NortfiQrtr  Electric  Company 

LIMITED 


Paper  Insulated  Lead  Covered 
Power  Cable 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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The  Cable  Reel  You  Know  so 

and  — 

Many  other  Electrical  Supplies, 
Devices  and  Apparatus  which 
we  sell  and  which  you  should 
know  about. 

The  following  is  only  a  par 
tial  list : — 


Well 


Arc  Lamp  Supplies 

Batteries 

Bells 

Brackets 

Bryant  Wiring  Devices 

Burglar  Alarm  Apparatus 

Cable 

Clusters 

Conduits 

Copper  Wire 

Cross  Arms 

Digging  Tools 

Dynamos 

Electric  Cooking  Devices 
Fibre 

Flood  Lights 

Fuses 

Headlights 

Incandescent  Lamps 

Insulators 

Irons 

Lighting  Fixtures 
Motors 


Oil  Switches 

Pole  Line  Hardware 

Porcelain  Material 

Portable  Lamps 

Power  Switchboards 

Reflectors 

Rubber  Covered  Wire 

Searchlights 

Sockets 

Steel  Wire  and  Strand 

Street  Lighting 

Switches 

Switchboards 

Tapes 

Telephones 

Tools 

Transformers 

Underground  Conduit  Tools 

Voltmeters 

Wattmeters 

Wire 

Wood  Poles 


Our  nearest  house  will  be  glad  to  quote  on  your  requirements — Any  of  the  items  listed 

or  anything  in  the  Electrical  business. 

North(^rtf  Electric  Company 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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We  cannot  tell  you  all  about  all  Na- 
tional Products  in  this  limited  space, 
but  we  do  want  to  call  your  especial 
attention  to  certain  features  of  FLEX- 
TUBE  Non-Metallic  Flexible  Conduit. 

It's  the  original  seamless  interwoven  non- 
collapsible  non-metallic  flexible  conduit 
with  the  "rollerbearing"  interior.  There's 
alasolutely  no  waste ;  every  foot  of  every 
coil  can  be  used,  and  it's  so  easy  to  fish  that 
it's  a  pleasure  for  the  wiremen  to  use.  That 
makes  it  profitable  for  the  contractor,  and 
its  quality  is  such  that  the  best  interests  of 
the  owners  are  served.  Note  the  construc- 
tion. The  seamless  interwoved  tubing  com- 
pounded; then  the  protecting  outer  braid, 
also  compounded — a  double  compounded 
tubing  which  is  satisfying  to  those  who  in- 
sist upon  the  highest  quality.  Place  your 
order  for  your  requirements  with  your  job- 
ber; specify  by  name — FLEXTUBE. 


FLEXTUBE 

Interwoven —  SeamlesB— 
Non-Collapeible.  In- 
eeparable  and  Double 
Compounded.  Easy  to 
fish  and  every  foot  of 
every  coil  can  be  used. 

IVrite  for  Bulletin  151 


FLEXSTEEL 

DlBtinctive  flat  euHace. 
Elasy  to  fish,   cut  and 

trip.  Ideal  for  'vriring 
•either  old  or  new  build* 

ngs.  A  complete  line 
■)f  improved  fittings. 

Write  for  Bulletin  201 


National  Metal  Molding  6 


1118  Fulton  Building 
Pittsburgh,  Pa. 


Atlanta  Cbicaeo  Havana 

Boston  Dallas  Los  An^.'tlcs 

Buenos  Aires  Denver  Manila 

Buffalo  Detroit  New  "^'ork 


Paris  Salt  Lake  City 

Philadelphia  San  Francisco 

Portland  Seattle 

Rio  de  Janeiro  St.  Louis 


Canadian  Distributors— Canadian  General  Electric  Co.,  Limited 
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KEYSTONE 


Car  specialties 


Operating  cars  at  night  without  efficient  head- 
lights or  iUuniinated  destination  signs  is  not 
economy. 

Cars  equipped  with  "Golden  Glow"  Headlights 
and  Illuminated  Car  Signs  are  attractive,  safe,  more 
efficient,  and  above  all,  are  appreciated  by  the  riding 
public. 

Your  patrons,  better  than  anyone,  realize  the 
safety  value  of  efficient  headlights. 

The  bright,  illuminated  sign  is  always  an  induce- 
ment to  ride. 

"Golden  Glow"  Headlights  and  Illuminated 
Signs  are  perfect  in  every  detail.  They  are  a  part  of 
the  broad  line  of '  well-known  Keystone  Specialties. 

Write  for  catalogs. 


'Golden  Glow"  Headlight 
Interurban  Type 


B  0  S  I  u  N 


Illuminated  Car  Destination  Signs 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17tl>  ana  Cambria  Sts.         50  Church  St.      Monadnock  Bldg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Blda:.         703  Confederation  y^'aS  Melinda  St. 
Life  Bldg. 
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ARE  YOU  PREPARED  FOR 
THE  NEXT  LIGHTNING  SEASON? 


Single  exposure  photograph  showing  all  the 
varieties  of  Lightning 

It  is  none  too  soon  now  to  order  the  addi- 
tional Lightning  Arresters  that  you  will  need 
next  spring  to  protect  your  station  apparatus, 
pole  type  transformers,  telephones,  street  cars, 
etc.,  etc. 

Ask  us  for  information  and  quotations.    We  . 
are  prepared  to  furnish  Arresters  suitable  for 
any  class  of  service. 

CANADIAN  GENERAL  ELECTRIC  CO. 


HEAD  OFFICE:  TORONTO. 


Limited  = 


g  Sales  Officfs :  Montical,  Qucljcc,  Halifax,  Sydney,  Ottawa,  Cobalt,  South  Porcupine,  Hamilton,  London,  Winniixg,  Calgary,  Edmonton,  Nelson 
s  and  Vancouver. 
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FERRANTI  ELECTRICAL 

EQUIPMENT 

is  the 

Standard 

of 

Efficiency 


Watt  Meter 


AMPERES 


Ammeter 


House  Service  and 
Power  Meters,  Am- 
meters, Voltmeters, 
Current  and  Poten- 
tial Transformers 
supplied  from  stock. 


Potential  Trantformers 


FERRANTI  products 

are  of  the  finest 
British  and  Canadian 
manufacture 


We  can  meet  your  requirements 
in  Transformers  for  any  purpose. 

Before  ordering  elsewhere 
be  sure  to  ash  for  our 
prices  and  delivery 


Current  Transformers 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherboume  St. 


MONTREAL 

128  Bleury  St. 


HALIFAX,  N.S. 

3  Victoria  Road 


WINNIPEG 

Farmer's  Advocate  BIdg. 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  ..  22 

Allen  Company,  L.  B   18 

Allen  Inspection  Company   C8 

Beardsley  Chandelier  Mfg.  Co  

Beaubien,  De  Gaspe  ...    58 

Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb   18 

Branston  Company,  Charles  A.  ... 

Boston  Insulated  Wire  and  Cable  Co.  50 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   58 

Brandeis,  Charles   58 

British  Aluminium  Company  

Bussman  Electric  Co  

Calebaugh  Self  Lubricating  Carbon 

Company   18 

Canada  Wire  and  Cable  Company..  54 

Canadian  Bridge  Company    57 

Canadian  Crocker  Wheeler  Co   14 

Canadian  General  Electric  Co   C 

Canadian  Hart  Accumulator  Co.  ...  65 

Canadian  Laco-Philips  Co.,  Ltd.  ...  12 

Canadian  Porcelain  Company   59 

Canadian  Westinghouse  Company  ..  06 
Chamberlain  &  Hookliam  Meter  Co., 

Limited  

Century  Electric  Company    56 

Clemens  Electrical  Corporation    ...  16 

Cleveland  Armature  Works   56 

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co.  ...  22 

Cutter  Company   20 

Cutter  Company,  Geo  

Daum,  A.  F   20 

Dennison,  H.  J.  S   58 

Devoe  Electric  Switch  Company  .•.  . 

Dessert  &  Company  

Duncan  Electrical  Company   55 

Economy  Fuse  and  Mfg.  Co   21 

Elec.  Maintenance  and  Repairs  Co...  67 
Electric  Railway  Improvement  Co.. 

Electric  Service  Supplies  Company.  5 

Electrical  Testing  Laboratories  ....  58 

Ewart  &  Jacob   58 


Ferranti  Electric  Company   7 

Flexible  Conduit  Company   49 

Fkxlumc  Sign  Co   52 

G.  &  W.  Electric  Specialty  Co   08 

Gest,  G.  M.,  Limited   17 

Great  West  Electric  Company   20 

Hamilton  Company,  Wm  

Hatheway  &  Knott  '   19 

Hessco  Company   

Insuladuct  Company   03 

Illinois  Electric  Porcelain  Co   55 

Jefferson  Glass  Company   10 

Jones  &  Glassco   •   67 

Joyner,  A.  H.  Winter,  Limited  ....  58 

Kelsch,  R.  S   58 

Kent  Brothers  

Kerry  &  Chace,  Limited   58 

Krantz  Mfg.  Company    17 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   58 

Lincoln  Electric  Company  of  Canada  55 

Lindslej'  Brothers  Company   54 

Lowry,  E.  A   51 

Lyman  Tube  and  Supply  Company.. 

MacGovern  &  Companj^   22 

Martin  &  Sons,  H.  P   53 

Masco  Company  

McGill  Manufacturing  Company  ...  54 

Mica  Company  of  Canada,  Ltd   57 

Mitchell,  Charles  H.  &  Percival  H..  58 

Moloney  Electric  Co.  of  Canada  ...  24 

Monarch  Electric  Company     52 

National  Cartage  &  Supply  Co  

National  Electric  Heating  Compan-y 

National  Metal  Molding  Company  . .  4 

Northern  Aluminum  Company  ....  54 

Northern  Electric  Company   2-3 


Ohio  Brass  Company  

Onward  Manufacturing  Company  ..  21 

Orpen  Conduit  Company   sij 

Packard   Electric  Company    15 

I'etrie,  H.  W   50 

Philadelphia  Electric  Company  Sup- 
ply Dept     13 

Philip  &  Sons,  E.  J   50 

Phillips  Electrical  Works,  Eugene  F.  47 
Pittsburgh  Reflector  &  Illuminating 

Company   5:5 

Power  Plant  Equipment  Company.. 

Pratt  &  Whitney   64 

Pringle,  R.  E.  T   55 

Redmanol  Chemical  Products  Co.  . .  54 

Renfrew  Electric  Company  

Ridout  &  Maybee  ...    58 

Robbins  &  Myers  Company  

Robertson  Ltd.,  J.  M   58 

Robertson  Mfg.  Co.,  P.  L   19 

Salisbury  Electric  Co  

Sammett,  M.  A   58 

Sangamo  Electric  Manufacturing  Co.  1 

Smith  Company,  S.  Morgan    jS 

Spaulding  &  Sons  Company,  J   50 

Spielman  Agencies,  Regd  

Sciuare  D  Company   61 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd.   65 

Steel"  Company  of  Canada   11 

Superior  Electric  Company  

Tallman  Brass  and  Metal  Co   54 

Thompson,  Clarence   58 

Thompson,  Fred  &  Co   C8 

Thompson-Levering  Company  ....  56 

Thordarson  Manufacturing  Company  57 

Toronto  and  Hamilton  Electric  Co.  57 
Tubular  Woven  Fabric  Company  . . . 

Walger  Connector  Co   59 

Wagner  Electric  Manufacturing  Co.  18 
Ward  Leonard  Electric  Company  .. 
White  Electrical  Company,  T.  C.  ... 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Sbop  and  Laboratory  for  the  Measurement  of  Resistance- 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 


THE 


4912  Steaton  Ave. 


Bulletin  No.  630  describes  this  instrument. 

LEEDS  &  NORTHRUP 

Electrical  Measuring  Instrument* 


CO. 


PHILADELPHIA,  PA. 
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A  "Galvaduct"  Building 


"  GALVADUCT 


and  "LORICATED 


GALVADUCT 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 


JO 
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BALL  GLOBES  FOR 
EXTERIOR  LIGHTING 


"MOONSTONE" 

Ball  Globes 

give  the  next  thing  to  daylight, 
and  have  been  selected  for  the 
lighting  of  thoroughfares  in  many 
of  the  largest  cities  of  the  Dominion. 
They  are  the  best  for  ''White" 
Way  lighting. 

Send  for  Catalogue 

'  Made  in  Canada  by 

Jefferson  Class  Co.,  Limited 

Factory  and  Head  Office :  388  Car  law  Ave.,   nr      D  r\  M  T* 
Down  Town  Show  Rooms  :  164  Bay  Street    1       1\  V-F 1^  1  V-f 


MONTREAL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 
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USE 

GOOD  JUDGMENT 

And  contribute  your  share  to  the  prosperity 
of  the  Country  in  which  you  live. 
Spend  your  money  where  you  earn  it. 

PURCHASE  THE  PRODUCTS 

OF 

CANADIAN  MILLS 

A  Canadian  Dollar 
is  Worth  One  Hundred  Cents 
in  Canada 

THE 

STEEL  COMPANY 

OF 

CANADA 

UMITED 

HAMILTON.^     ■       ■  ^MONTREAL 
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How  the  Dealer  Stands 

in  the  scheme  of 


Every  Dealer  who  handles  Laco  Lamps  is  considered  by  this  Com- 
pany as  a  worthy  part  of  the  machinery  of  distribution  to  users. 

His  efforts  are  appreciated  and  no  methods  or  means  are  adopted 
by  the  Company  to  lessen  or  avoid  his  Dealer  Profits. 

These  points  have  a  direct  bearing  on  the  splendid  business  rela- 
tions now  existing  between  this  Company  and  the  many  Dealers 
throughout  Canada  now  selling  Laco  Lamps. 

The  Laco  Dealer  is  protected  and  supported  in  many  ways. 


1.  Laco  Lamp  sales  and  profits  are  based  on  a  sliding  quantity 
basis  — a  worth  while  profit  remuneration  for  worth  while 
sales  efforts. 

2.  Laco  Lamps  assure  full  margfin  of  profit  as  full  retail  price 
is  protected. 

3.  Laco  prices  to  Dealers  are  such  that  Dealers  can  handle,  at  a 
profit,  business  of  the  largest  factories  in  their  districts. 

4.  Laco  Lamps  have  exclusive  talking  points:  — A  non-quibbling 
guarantee  — 1500  hours  individual  life  against  1000  hours 
average  life  of  the  nearest  other  guaranteed  lamp. 

5.  Extensive  Laco  advertising,  before  a  customer  enters  the 
store,  makes  him  prefer  Laco  Lamps. 


These  are  advantages  that  work  day  and  night  for  every  Laco  Dealer. 


Canadian  Laco-Philips  Co.,  Limited 


MONTREAL  TORONTO  WINNIPEG  EDMONTON 


Write  to-day  for  complete  information. 
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J-^EKE,  at  last,  is  the  non-destructive,  renewable 
fuse. 

T^/^ITHOUT  injury  to  its  container,  or  to  the  fuse  box  and  its 
surroundings,  it  is  absolutely  positive  in  opening  high  capacity 
short  circuits. 

^^^^0  flash,  no  flame,  no  violent  action  accompanies  its  blowing. 

Of  course,  these  important  results  in  operation  are 
obtained  only  by  reason  of  radical  departures  from 
existing  designs. 

The  fuse-box  is  of  light  skeleton  construction  with  panels  of 
asbestos  lumber.  If  desired,  the  fuse  may  be  withdrawn 
from  the  circuit  by  opening  the  door. 

Explosions  due  to  the  rupturing  of  high  capacity  short  circuits 
are  so  completely  absorbed  that  it  has  been  possible  to  seal 
the  fuse  in  a  tight  container,  so  that  flaming  gas  cannot  escape. 

SELUNG  AGENTS 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132  South  Eleventh  Street 
Philadelphia 
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S.E.R.V.I.C.E 


Count 


on  us  : 


Service 

in  design  ! 


Servi 


vice 


Servi 


ice 


in  delivery  ! 


in  use ! 


Wound  Stator  (connection  end). 


Note  the  open  slots  with  Form  Wound 
Coils — meaning  easy  and  speedy  re- 
pairs. Note  the  Heavy  Insulation  of 
Coils — meaning  long,  solid  service. 


Above  cut  illustrates  Crocker  Wheeler 
Wound  Stator,  150  H.P.,  550  volts, 
3  phase,  25  cycles,  375  R. P.M.  Motor 
is  used  for  driving  a  Jordan  Engine. 


Let  us  send  you  our  latest  Bulletin 


THE  CANADIAN 

CROCKER-WHEELER  CO. 


Head  Office  and  Works 

ST.  CATHARINES,  ONT. 


LIMITED 

Manufacturers  and  Electrical  Engineers 


District  Offices 

MONTREAL  TORONTO 
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Furnace  Transformers 


Transformers  For  Every  Service 

WRITE  FOR  PRICES 

THE  PACKARD  ELECTRIC  CO.,  Ltd. 

ST.  CATHARINES,  ONT. 

Confederation  Life  Bldg.,  Winnipeg 

Agents :    Eastern  Electric  Co.,  Limited,  St.  John,  N.B.  Rose  &  O'Hearn,  Special  Agents 

Northwest  Supplies  Limited,  Vancouver,  B.C.  Toronto,  Ont. 
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^^Used  with 
Ar  car  est 


•THE  CLEMENS'ELECtRICAL'ro^ 

OF  CANADA,  LTD. 

KING  WILLIAM  &  FERGUSON  AVE 


r^Hamilfon  Canada 


J.  C.  REFILLABLE  FUSE  PLUGS  have 
been  developed  to  fill  a  demand  for  a  refill- 
able  Fuse  of  the  Plug  type  which  would  be 
simple  in  construction,  simple  to  refill,  ser- 
viceable, and  saving  in  costs. 

Standard  Fuse  Plugs  when  burnt  out  are 
thrown  away,  or  scrapped,  which  is  waste- 
ful and  expensive,  especially  in  these  days 
of  conservation. 

J.  C.  REFILLABLE  FUSE  PLUGS  save  this 
waste  and  expense,  as  when  they  burn  out 
they  can  be  refilled,  and  refilled  twenty  to 
thirty  times,  at  a  cost  of  Ic  each. 

Our  Arcarest  Refills  are  simple  in  design,  and 
require  no  tools  to  insert  them  in  Plugs. 

THE  J.  C.  REFILLABLE  FUSE  PLUGS 
stand  highest  in  protection,  service,  and  sav- 
ing, and  are  manufactured  to  conform  with 
the  National  Electric  Code  Standard  dimen- 
sions. 

J.  C.  REFILLABLE  FUSE  PLUGS  are  guar- 
anteed to  give  perfect  satisfaction. 

J.  C.  REFILLABLE  FUSE  PLUGS  are  used 
mainly  in  Industrial  Plants,  Office  Buildings, 
Hotels,  Railways,  and  other  large  users  of 
Fuse  Plugs.  Also  operating  Companies  are 
particularly  interested  in  them,  as  it  enables 
them  to  reduce  the  Capital  tied  up  in  carry- 
ing a  large  varied  stock  of  Fuses.  By  using 
our  Arcarest  Refills  it  is  very  convenient  to 
change  to  any  capacity  required. 

J.  C.  REFILLABLE  FUSE  PLUGS  are  inter- 
changeable to  any  capacity  from  6  to  30  amp- 
eres. 


Approved  by  the  Hydro -Electric 
Power  Commission  of  Ontario 

Ask  your  Jobber  for  them 

Information  and  Prices 
on  Request 
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G.  M.  Gest,  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


The  Open  Door  Presents  No  Danger 

to  those  who  operate  the  switches. 
All  the  live  parts  of  a 

Canadian  Krantz 
Safety  Panel  Board 

are  shut  off  into  another  compartment  that  can  be 
reached  only  by  the  electrician  who  has  the  key. 

The  KRANTZ  Safety  Panel  Board  possesses  in 
addition  to  safety,  many  distinctive  features  that  com- 
mend its  adoption  in  private  houses,  schools,  apart- 
ment houses,  stores,  factories,  etc. 

Our  catalogue  1-B  fully  explains  the  KRANTZ  ad- 
vantages.   Send  for  it. 

THE  CANADIAN  KRANTZ 

Electric  &  Manufacturing  Company 
95  King  St.  East,  TORONTO 

401  New  Birks  Bldg.,  Montreal, Que. 

402  Vancouver  Block,  Vancouver,  B.C. 

703  Confederation  Life  Bldg.,  Winnipeg,  Man. 
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Don't  Waste  Power  Through  Antiquated  Turbines 

Smith  Hydraulic  Turbines  Insure 


Above  illustration  slious  single  vertical 
shaft  unit  for  open  Hume  installation,  de- 
veloping 2,000  h.p.,  100  r.p.m.,  26'  head. 


Efficiency  and  Stability 

The  illustralion  to  tlic  riglit  shows  one 
of  two  single  horizontal  "  SMITH  '' 
units  furnished  Chicoutinii  Pulp  Co., 
Ouiatchouan  Falls,  P.O.,  to  replace  an 
inefficient  installation  of  foreign  design. 
Each  develops  1800  H.P.,  250  R.P.M. , 
under  280  ft.  head. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co. 

YORK,  PA. 
H.B.  VAN  EVERY,  Repre.entative 
405  Power  Bldg.,  MONTREAL 


You  Know 

the  Noise! 

caused  by  commutators  sparking  and 
flashing — the  result  of  undue  friction  be- 
tween brushes.  This  trouble  can  be  cured 
by  fitting  your  machines  with 


They  run  smooth,  do  away  with  the  con- 
tinual cleaning,  replacing  and  resettling 
because  these  brushes  are  frictionless  and 
self-lubricating.  Try  "NO  SPARK" 
Brushes.  Other  engineers  are  enthusias- 
tic over  them.   Why  not  you? 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


ALLEN  ALUMI-SODER 

A  new  product  combining  the  now-famous  Al- 
len Alumi-flux  with  pure  50-50  soder  in  a  form 
ready  for  use. 

It  can  be  dc])ended  on  to  make  a  strong,  en- 
during joint  in  aluminum  to  aluminum  or  to  any 
other  metal. 

Send  for  test  sample. 

Bissett  &  Webb 


126  Lombard, 


Winnipeg,  Man.,  Canada 


If  You  Contemplate 
or  are  Building 

machines  that  require  motors,  whet- 
her they  be  small  or  large,  there  are 
facts  about  Wagner  Single-phase  and 
Polyphase  motors  that  are  of  the  ut- 
most importance 


to  you. 


If  you  will  con- 
cede that  Quality  in 
the  motor  will  help 

to  sell  and  keep  sold  your  products  you  have 
already  become  a  prospective  purchaser  of 
Wagner,Quality  Motors.  Send  for  Bulletins 
11013  and  11713. 

^^^erfvlcAicManiifadmTJiiGnnpaiiy 

of  Canada  L/imxtcd- Montreal 


Power  Bldg.,  Montreal. 


347  Adelaide  St.  W., 


Toronto. 
419 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


M.ii>li  I. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


l^NIVERSAL  INSULATOR  SUPPORTS  are  specially  design..! 
malleable  iron  clamps  made  in  foiii  sizes  for  securing  Insulators  to  opt  Ti 
steel  framework  (or  wiring  mills,  foundries,  shops,  briilges,  piers,  ele- 
vated railways,  subways,  train  sheils — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PIXrSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle        Secondary  List 


I'alalogue 
Xo. 

^l  iji; 


i'l  iniary 
\'oltage 
100  120 


til) 


Secondary 
N'ollage 


1.5(t 


ASK  YOUR  JOBBER 

KILLARK  ELECTRIC  MFG.  COMPANY 


ST.  LOUIS.  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


-J^)-..  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "  B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  %t.  Pittsburgh,  Pa. 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.     Prompt  deliveries. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


("Iiicago,    Monadnock  Itlock. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Lot  Angeles  San  Francisco  Portland,  Ore. 
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£jJ]SEKA  ELECTRIC  VACUUM  CLEANER 


Adjudged  World's  Best  at 

Panama  Exposition 

A  100%  efficient  vacuum  cleaner.  Mechanically 
perfect.  Positively  gets  the  dirt  every  time  where 
others  fail.  No  brush — just  powerful  suction — not 
a  carpet  sweeper. 

Guaranteed    to   wear  and    work   efficiently  for 
many  years. 

A  positive  necessity  in  every  home. 

More  profitable  and  satisfactory,  from  every  point 
of  view,  than  other  vacuum  cleaners. 

Write  for  prices  and  sales  helps 

Onward  Manufacturing  Company 

Kitchener  Ontario 


ECONOMY 

renewable  FUSES 

cut  annual  fuse  maintenance  costs  8o  per  cent,  as  compared 
with  the  use  of  one  time  fuses,  because  an  inexpensive  "Drop 
Out "  Renewal  Link  restores  a  blown  Economy  Fuse  to  its 
original  efficiency. 


Look  up  your  fuse  bills  for  the  past 
year.  Their  total  is  not  inconsider- 
able. An  80  per  cent,  reduction  in 
this  item,  entailing  no  sacrifice  of 
safety  or  service,  is  well  worth  while. 


Economy  Fuses  are  used  extensive- 
ly in  the  steel,  oil,  explosive  and 
other  industries  where  safety  must 
be  considered  above  all  else.  They 
save  millions  of  dollars  each  year 
for  their  thousands  of  users. 


Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

OF  CANADA,  LIMITED 
UNITY  BUILDING  -  MONTREAL 

Manufacturers  in  Carada  of  S.  &  C.  High  Potential  Fuses— lo  150,000  Volts 
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Peirce  Steel  Pins 


No.  72 

Acme  Stamping 

and 

Tool  Works,  Limited 
Hamilton 


No.  71 


No.  73 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  List*  for  above  apparatus. 

Staff   of   Engineering  Specialists  with    three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND  SELLERS  OF 
NEW   AND   USED  MACHINERY 

A    Continent-wide  Service 


A  new  unit  combining  special  fea- 
tures in  beauty,  design,  and  soft  ef- 
fective lighting  qualities.  It  is  des- 
tined to  fulfill  a  need  that  is  clearly 
evident.    You  will  have  a  real  demand. 


The  Glassware  for  Efficient  Lighting 

A  handsome  matched  shade  and  bowl 
of  snow  white  Cora  Glassware,  etched 
and  tinted  in  any  desired  color  tone. 
Where  it  is  an  advantage  to  you,  it  can 
be  furnished  with  fixture. 

For  the  dining  room,  this  unit  gives 
soft  concentration  of  light  on  the  table, 
yet  retains  the  full  beauty  of  the  semi- 
indirect  bowl. 

Its   distinctiveness   will   win  you 
sure  sales.  Write  to-day  for  prices. 

Consolidated 
Lamp  &  Glass  Company 

CORAOPOLIS,  PA. 

WM.  P.  GARVIN,  Canadian  Representative 
62  King  Street  East,  HAMILTON,  ONT. 
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Reasons  For  R&M  Fan  Reliability 


Reason  Two — 
The  Stator 


The  stator  core  of  the  R&M  induc- 
tion type  fan  is  built  up  of  steel  lamina- 
tions which  are  securely  riveted  together. 
Eight  screws,  four  at  each  end,  hold  the 
core  in  place  in  the  frame. 

The  stator  coils  are  carefully  wound 
in  the  slots  after  the  slots  are  thoroughly 
insulated  by  a  high  grade  insulating 
material. 

Fibre  wedges  of  high  dielectric  and 
mechanical  strength  hold  the  winding  in 
the  slots. 


The  winding  is  also  insulated  from 
the  core  at  each  end  by  a  heavy  fibre  disc. 

The  winding  is  impregnated  with  a 
moisture  proof  insulation  compound 
which  is  baked  in,  making  the  fan  free 
from  injury  by  moisture. 

After  completion  every  stator  is 
subjected  to  insulation  tests  which  in- 
sures that  the  winding  will  stand  up  under 
voltages  far  in  excess  of  the  normal 
operating  voltage  for  which  the  fan  is 
built. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  ft  Crowe 
Ottawa 


Dawson  ft  Co.,  Ltd. 
Montreal 


La  Cie  Codere  ft  Fils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  Electric  Co.       John  Starr.  Son  &  Co..  Ltd.  Great  West  Electric  Co.  Rogers  Electric  Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 
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Service  Transformers 


Made 
in 

Canada 


Power 


Large 
Stock 


on 


Hand 


Transformers 


3  Phase 
STATION  TYPE 


Moloney  Service  and  Power 
Transformers  have  gained  ap- 
proval wherever  they  have  been 
installed. 

They  are  produced  according 
to  the  best  principles  of  mechan- 
ical engineering,  by  a  staff  of 
skilled  experts.  That  is  the  secret 
of  their  reputation  and  wide 
adoption  throughout  Canada. 

Your  order  for  any  type  can 
be  filled  promptly  from  stock. 


Single  Phase 
STATION  TYPE 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 


Factory 
Windsor,  Ont. 


Head  Sales  Office 

Bank  of  Hamilton  Bldg.  TorOnto 


Branch  Offices 

Montreal,  Halifax,  Winnipeg,  Vancouver 
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Electro-Culture  as  a  Solution  of  our 
Depleted  Farm  and  Garden  Land 

.Xiiw  that  tlic  war  is  over  and  wc  have  time  to  settle 
down  to  work  that  demands  experimentation  and  researcli 
covering  extended  periods,  one  of  the  first  items  to  which  it 
.Tppears  we  should  turn  our  attention  in  Canada  is  more  in- 
tensive cultivation  of  the  soil  and,  in  this  connection,  the 
value  of  electricity,  not  only  as  a  motive  power,  but  also  in 
reference  to  its  influence  in  stimulating  growth.  Canada  has 
done  nothing  in  this  direction,  nor  indeed  have  any  definite 
results  been  obtained  on  this  continent.  Possibly  the  idea  of 
ii!tensive  farming  appeals  to  us  less  because  of  our  tremen- 
dous fertile  areas  which  hold  out  alluring  prospects  of  land- 
ed proprietorship — not  always  justified  by  the  dividend  re- 
turns on  capital  expenditure. 

It  may  be  that  the  cultivation  of  large  areas  by  individual 
farmers  will  continue  to  be  the  ideal  in  Western  Canada  for 
many  years  to  come,  but  in  Ontario  and  the  East  this  system 
is  becoming  continually  more  difficult.  The  conditions  East 
do  not  lend  themselves  as  readily  to  the  extensive  use  of 
tractors  and  other  large  labor-saving  machines.  More  im- 
portant still,  perhaps,  the  land  in  these  older  settled  portions 
has  become,  to  a  considerable  degree,  exhausted  and  the 
pro.blem  of  building"  up  the  soil  again  must  be  solved  or  pro- 
duction will  gradually  fall  lower  and  lower. 

The  use  of  electricity  for  both  improving  the  quality 
and  increasing  the  production  lias  received  considerable  at- 
tention in  England.  Thej-  have  tried  treating  the  seed  elec- 
trically before  sowing,  as  well  as  treating  the  crop  during 
growtii.    Last  year  about  2.000  acres  of  electrified  seed  was 


tried  out  by  English  farmers  and  gains  all  the  way  from  fifty 
per  cent,  down  to  nothing  were  reported,  but  it  was  finally 
decided  that  90  per  cent,  of  the  seed  showed  gains  over  un- 
treated seed.  We  understand  that  some  twenty-five  plants 
for  the  electrification  of  seed  will  be  in  operation  during  the 
present  year. 

Electric  treatment  of  growing  crops  may  almost  be  said 
to  have  reached  a  commercial  stage.  The  most  recent  reports 
describe  experiments  carried  out  at  Llantwit  \'adre  in  South 
Wales  on  last  year's  potato  crops,  which  showed  a  difference 
of  13. C  per  cent,  between  the  electrified  and  the  control  crops. 
In  1917  the  gain  had  been  somewhat  larger — 17.2  per  cent. 
The  equipment  in  use  in  these  experiments  was  of  sufficient 
capacity  to  ca*c  for  100  to  150  acres  and  its  cost  was  approxi- 
mately $1,500.  The  amount  of  energy  required  is  inconsid- 
erable. 

In  view  of  the  fairly  satisfactory  results  obtained  from 
this  and  other  experiments  it  would  almost  seem  as  if  we 
would  be  justified  in  trying  out  the  electrification  process  of 
increasing  our  production  in  Eastern  Canada.  Just  how  far 
it  would  dispense  with  fertilization  is  not  yet  known  but,  as 
an  auxiliary  an  experimental  plant  or  two  should  give  re- 
sults to  justify  the  expenditure. 


Electric  Generation  and  Distribution 
in  Canada 

.\  very  complete  report  covering  "Electric  Generation 
and  Distribution  in  Canada"  has  just  been  issued  by  the  Com- 
mission of  Conservation  of  Canada.  The  report  is  !)y  Leo  G. 
Denis,  B.  Sc.,  E.  E.,  hydro-electric  engineer  to  the  Commis- 
sion. The  object  of  the  report  is  to  show  the  important 
l)lace  electric  energy  occupies  in  Canada  and,  at  the  same 
time,  provide  the  various  companies  and  individuals  concern- 
ed therewith  with  information  in  other  places.  It  will  also 
serve,  in  large  part,  as  a  general  power  survey  as,  in  most 
cases,  the  kind  of  power  used  to  operate  an  electric  plant  in 
a  certain  disftrict  will  be  found  the  most  advantageous. 

The  figures  show  that  there  is  a  total  of  565  electric 
generating  plants  in  Canada  with  a  total  capacity  of  3,107,74,3 
h.p.,  supplying  753  distributing  systems  of  varying  impor- 
tance, covering  some  975  municipalities.  According  to  the 
kind  of  prime  movers, 'this  total  is  made  up  as  follows:  270 
hydro-electric  plants  aggregating  1,806,618  h.p.;  301  steam 
ulants  aggregating  288,302  h.p.;  49  gas  plants,  (mostly  pro- 
ducer gas),  aggregating  8,157  h.p.;  and  45  oil  and  gasoline 
plants,  aggregating  4,706  h.p. 

The  situation  in  various  parts  of  Canada  is  well  illus- 
trated by  the  figures  in  this  report.  We  find  steam  and  water 
power  in  the  Maritime  Provinces,  with  a  predominance  of 
the  former.  In  Quebec,  Ontario  and  Eastern  Manitoba, 
water  power  is  the  dominating  source  of  energy  for  large 
centres  and  most  of  the  smaller  towns  are  supplied  by  elec- 
tricity produced  by  water  power.  In  the  Middle  West  large 
plants  are  steam  operated,  while  smaller  ones  use  internal 
combustion  engines.  In  British  Columbia  and  Western  Al- 
berta, we  again  find  water  power  predominating,  but  the 
generous  coal  supply  in  certain  districts  also  permits  consid- 
erable steam  operation. 

The  ownership  of  the  various  plants  included  in  the  report 
is  divided  into  207  municipal  or  publicly  owned  plants  of  452,- 
508  h.p.  capacity  and  358  privately  owned  plants  of  1,655,235 
h.p.  capacity. 

Of  the  various  plants,  374  give  continuous  service,  night 
and  day,  while  230  give  only  a  night  service;  these  latter, 
however,  are  only  small  installations  so  that  their  total  ca- 
pacity is  relatively  unimportant. 

An  interesting  diagram  showing  the  distribution  of  pow- 
er developments  in  Canada  is  reproduced  from  this  report, 
on  page  38. 
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First  Technical  Clearing  House  Opened 

In  our  last  issue  wc  iiiadL-  rt'fL-ri'nt'i-  Id  llu'  ik'cmI 
of  some  government  medium  llirouKli  which  the  returned 
technical  men  can  lie  lirought  in  toucli  with  tlie  various  in- 
dividuals, companies  and  municipalities  who  are  in  need  ot 
engineering  assistance.  Action  has  been  very  |)rompl  and 
we  arc  glad  to  l)c  in  a  position  to  say  tliat  the  government 
has  considered  the  ijlan.  put  forward  by  a  nund)er  of  en- 
gineers, favorably  and  that  details  are  being  rajiidly  worked 
out.  It  is  possible  that  by  the  time  this  reaches  our  readers 
some  of  the  offices  will  have  already  I)een  opened  and  placed 
in  charge  of  technical  officers.  .\s  far  as  pos'Sible  the  tech- 
nical bureaus  will  be  in  close  proximity  to  the  employment 
bureaus  already  established  by  tlie  government  though  tlie 
two  departments  will  of  necessity  l)e  separate  on  account  ot 
their  entirely  distinct  fields  of  action. 

In  order  to  make  these  bureaus  a  success  it  will  be  ne- 
cessary that  they  have  the  co-operation  of  all  employers  of 
technical  men  and  more  particularly  the  larger  organizations 
that  can  absorb  larger  numl)ers.  It  is  not  possible  yet  to 
announce  the  exact  location,  but  any  information  or  incpiiry 
addressed  to  the  government  employment  bureaus  and 
marked  "technical"  will  doubtless,  in  the  meantime,  be  pro- 
perly re-directed.  As  soon  as  it  is  possible  to  gather  the  in- 
formation it  is  planrted  to  have  on  file,  on  the  one  hand, 
lists  of  all  technical  positions  vacant,  with  particulars,  and, 
on  the  other  hand,  lists  and  qualifications  of  technical  men 
who  are  out  of  employment.  Primarily  this  clearing  house  is 
intended  for  returned  men,  but,  if  it  proves  of  sufficient 
value,  may  doubtless  be  extended  in  scope. 

The  head  of  the  organization,  we  understand,  will  be 
in  Ottawa  and  the  present  plan  is  to  open  technical  bureaus 
in  about  ten  or  a  dozen  of  the  larger  centres  onl_\ — Toronto, 
Montreal,  one  or  two  cities  in  the  East;  Winnipeg,  \'ancou- 
ver,  and  two  or  three  western  intermediate  cities. 

fjust  as  we  go  to  press  the  temporary  location  of  the 
Toronto  office  is  announced  as  287  Queen  St.  West. — Ed.] 


Experimental  Demonstration  of  Power-Factor 

.\l  the  afternoo)!  meeting  of  the  .Association  of  Munici- 
pal Electrical  Engineers,  on  Jan.  :?lst,  Mr.  H.  W.  Price,  As- 
sociate Professor  of  Electrical  Engineering  of  the  Univer- 
sity -'f  Toronto,  delivered  a  very  comprehensive  talk  on 
l^ower  Factor,  accompanied  by  an  experimental  demonstra- 
tion. The  b  dure  wa-^  givci!  in  Room  2.5  of  the  Engineering 
Pnilding. 

l'"oi  Mic  ;)',;n?oses  of  demonstratu  n  an  artificial  trans- 
mii-sion  line  vv.'is  rtilized.  a  line  reactai. 'c  being  inserted  in 
such  ;i  ,  :iy  l'  at  it  r.^uld  be  shunted  or  i.i.'u  ed  in  series  wi'h 
the  line  in  ord'-r  to  demonstrate  the  effect  of  reactance  on 
line  regulation.  .\t  the  receiving  end  of  the  line  were  placed 
resistance,  reactance  and  capacity  loads  with  ammeters  in 
series  with  each  of  the  loads,  a  line  ammeter  and  a  line  watt- 
meter also  being  utilized.  A  reactive  voltampere  meter  was 
also  connected  in  circuit. 

Preliminary  to  the  experimental  demonstration.  Mr. 
Pi'ice  develojjed  non-mathematically,  the  general  conditions 
of  the  alternating  circuit  and  illustrated  the  nature  and  ef- 
fects of  leading  and  lagging  currents  by  mechanical  and  other 
analogies.  Then,  l)y  means  t)f  the  apparatus  the  actual  con- 
dition,- in  the  circuit  co-incident  with  the  difTerent  classes  of 
load,  singly  and  in  conjunction,  were  demonstrated  and 
numerical  results  arrived  at.  The  oscillagraph  was  then  con- 
nected in  the  circuit  and  the  voltage  and  current  wave  forms 
shown  on  the  screen  for  (he  different  classes  of  loads  singly 
and  in  combination. 

.\s  a  result  of  I'rofesscjr  Priced  talk  the  members  pres- 
ent were  given  a  very  clear  ,ind  concise  understanding  of 


the  questi(.in  of  jjower  factor,  particularly  in  its  relation  to 
power  contracts  and  the  cost  of  power. 

The  efTect  of  low  jjower  factor  on  line  regulali<jn  and 
methods  of  correction  were  also  illustrated  very  clearly  by 
iijeans  of  the  experimental  apparatus. 


Gres  Falls  Development  Likely  to  Start  in  1920 

The  Shawinigan  Water  &  I'ower  Co.  continues  to  expand. 
'J'he  gross  earnings  for  the  year  amounted  to  $:!,<i21 ,074,  an 
increase  of  $718,804,  while  net  revenue,  after  charges  and  de- 
preciation, amounted  to  .$l,41(),()y;!,  an  increase  of  .$.')9,22(>. 
Mr.  J.  E.  Alfred,  the  i)residcnt,  explains  that  the  operating 
costs  were  seriously  affected,  through  the  increased  cost  of 
labor  and  material,  insulators,  copper  coils  for  generators, 
and  many  similar  items  having  trebled  or  (juadrupled  in  price. 
The  various  electric  power  companies  owned  and  operated 
by  the  company  had  a  satisfactory  year,  although  increased 
cost  of  operation,  due  to  extra  labor  and  material  costs,  ab- 
sorbed the  slight  increases  which  were  made  for  power  and 
light.  These  companies,  generally  speaking,  had  not  been 
largely  affected  by  the  cessation  of  the  war. 

The  year  showed  a  very  large  increase  in  the  total  kilo- 
watt hours  generated  for  the  Shawinigan  system,  the  amount 
being  1,058,127,769  kilowatt  hours.  This  figure  represented  an 
increase  over  the  preceding  year  of  12  per  cent.  Owing  to 
the  heavy  load  conditions  existing,  the  option,  which  the 
Shawinigan  Co.  had  for  aditional  power  from  the  Laurentide 
Power  Co.,  was  exercised.  The  next  step  was  the  develop- 
ment of  the  i)ower  at  Gres  P'alls,  a  ])roperty  owned  by  the 
Shawinigan  Water  &  Power  Co.  This  development  has  a 
capacity  of  about  100,000  horse-power,  and  would  take  two 
years  to  construct.  The  directors  felt  that  the  present  is  not 
a  suitable  time  to  proceed  with  this  develoijment.  Engineer- 
ing information  was  being  obtained,  and  plans  being  made, 
which  would  be  available  when  the  pro])er  time  arrived  to 
commence  construction  work.  The  work  would  probably  be 
started  in  1920. 

During  the  year  ended  ;ilst  December  last  the  gross 
earnings  of  the  Laurentide  Power  Co.  totalled  $870,393.  an 
increase  of  $206,53.5,  while  the  net  revenue  was  $211,767,  an 
increase  of  $106,972.  The  directors  have  declared  an  initial 
quarterly  dividend  of  one  per  cent. 


Dr.  Jewett  Lectures  in  Hamilton 

By  the  courtesy  of  the  Royal  Canadian  Institute.  To- 
ronto, the  very  instructive  and  interesting  lecture  on  In- 
dustrial and  Scientific  Research  was  repeated  by  Lt.-Col.  F. 
B.  Jewett,  Ph.  D.,  Chief  Engineer,  Western  Electric  Co.,  New 
York,  and  Vice-President,  American  Institute  of  Electrical 
Engineers,  at  a  meeting  of  the  Hamilton  Branch  of  the  En- 
gineering Institute  of  Canada,  in  the  Royal  Connaught  Hotel. 
The  lecture  room  was  filled  to  capacity,  and  the  numerous 
questions  which  were  asked  Dr.  Jewett  at  the  close  of  the 
lecture  showed  the  keen  interest  taken  l)y  the  audience. 

Dr.  Jewett  first  gave  a  discussion  of  the  lar^e  problems  of 
starting  up  and  developing  research  work  for  manufacturing 
concerns  in  general.  \'ery  few  companies  are  large  enough 
to  establish  complete  research  departments,  as  the  Bell  Tele- 
phone Co.,  of  the  United  States,  and  some  other  companies, 
have  done.  However,  the  smaller  companies  should  not  be 
deprived  of  the  benefits  of  having  their  problems  worked  out 
by  modern  scientific  research  methods,  and  some  co-operative 
reseach  organization  should  be  developed.  In  this  the  uni- 
versities, the  government,  and  the  manufacturing  interests 
should  take  part,  various  methods  by  which  they  could  do 
so  being  discussed  by  Dr.  Jewett. 

One  of  the  greatest  difficulties  encountered  in  carrying 
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on  research  work  on  a  large  scale  is  the  lack  of  thoroughly 
trained  scientific  investigators.  Although  Dr.  Jewett  ex- 
pressed himself  as  being  a  firm  believer  in  the  great  results 
to  be  obtained  from  properly  conducted  scientific  research, 
he  repeated  a  note  of  warning  against  attempting  to  build  up 
research  organizations  without  thoroughly  educated  and  ex- 
perienced research  workers.  He  considered  that  such  or- 
ganizations should  not  be  built  up  too  rapidly,  but  should 
have  a  normal  rate  of  growth,  and  he  also  gave  warning 
against  taking  from  the  universities  the  men  who  are  train- 
ing future  investigators. 

Dr.  Jewett  then  showed  an  interesting  collection  of  slides', 
illustrating  the  results  of  the  work  of  his  organization.  The 
long  distance  telephone  line  from  New  York  to  San  Francisco, 
the  multiplex  telephone,  the  wireless  telephone  as  used  on 
war  ships,  destroyers,  aeroplanes,  and  other  remarkable  de- 
velopments in  telephone  work  were  described. 

.\  vote  of  thanks  to  Dr.  Jewett  was  moved  by  H.  U. 
Hart,  Chief  Flngincer  of  the  Canadian  Westinghouse  Co. 
The  Chairman  of  the  meeting  was  E.  R.  Gray,  City  Engineer. 

Dr.  Jewett  addressed  the  Canadian  Manufacturer's  Asso- 
ciation of  Hamilton,  earlier  in  the  day,  on  the  subject  of 
research,  and  his  visit  is  expected  to  be  productive  of  valu- 
able results  in  the  campaign  for  increased  research  work  in 
Canada. 


City  of  Toronto  Buys  Out  Toronto  and  York 
Lines  Witiiin  City  Limits 

Provided  the  new  agreement  between  the  city  of  Toron- 
to and  the  Toronto  &  York  Radial  Ry.  Co.  is  approved  by 
the  city  council  and  ratified  by  the  Provincial  Legislature, 
the  city  will  purchase  the  company's  property  and  rights 
within  the  city  limits  for  $590,000.  For  two  years  the  city 
has  been  discussing  with  the  company  the  acquisition  of  that 
portion  of  its  Metropolitan  Division  within  the  city  limits. 
Arbitration  proceedings  were  being  carried  out  under  an  Act 
of  Parliament  which  empowered  the  city  to  buy  out  the  com- 
pany in  return  for  the  retention  of  running  righ-ts^by  the 
company  at  a  value  to  be  determined  \)y  arbitration.  The 
agreement  will  close  up  the  negotiations  and  render  further 
proceedings  by  the  Ontario  Railway  Board  unnecessary. 

The  line  of  the  Toronto  &  York  Radial  Ry.  Co.  which  the 
city  proposes  to  take  over,  runs  between  Farnham  Ave.  and 
stop  26  on  Yonge  St.,  a  distance  of  3.4  miles.  The  substance 
of  the  agreement  is-  that  the  city  purchase  all  rights,  fran- 
chises and  privileges  owned  or  exercised  by  the  company 
within  the  city  limits,  together  with  overhead  and  ground 
equipment,  rails,  etc.,  eight  standard  cars  and  all  other  prop- 
erty of  the  company  within  the  city  for  $.590,000  cash. 

As  soon  as  the  agreement  becomes  effective,  the  company 
is  to  cease  the  operation  of  its  cars  over  that  portion  of  Yonge 
St.  within  the  present  city  limits  and  will  establish  a  terminal 
station  near  the  northerly  city  limit.  H  the  physical  conforma- 
tion of  the  land  on  the  west  side  of  Yonge  St.  immediately 
outside  the  limits  of  the  city  renders  it  impracticable  to  es- 
tablish a  terminal  station  at  that  point,  the  company  may 
erect  such  a  station  on  a  site  within  the  city  limits  and  may 
operate  its  cars  between  the  city  limits  and  such  terminal 
station  on  tracks  which  are  to  be  constructed  and  maintain- 
ed, with  the  necesary  structures  and  overhead,  by  the  city. 
For  the  use  of  these  the  company  is  to  pay  an  annual  rental 
of  7  per  cent,  per  annum  upon  the  cost  of  such  construction. 

The  company  derives  the  right  to  establish  receiving  and 
forwarding  stations  within  the  limits  of  the  city,  all  such  re- 
ceiving, forwarding  and  terminal  stations  not  to  be  situated 
on  streets  or  squares  or  public  places,  and  transfer  of  any 
package  freight  or  express  goods  is  not  to  be  made  on  street 
or  public  places.  The  company  has  made  arrangements  for 
the  leasing  of  space  in  St.  Lawrence  Market  as  one  of  these 
receiving  stations,  at  an  annual  rental  of  ."FS.OOO. 


Until  the  city  acquires  the  street  railway  now  operated 
l)y  the  Toronto  Street  Ry.  Co.  the  city  is  to  provide  cars  to 
carry  package  freight  and  express  goods  of  the  company  to 
and  fro  between  the  new  Yonge  Street  terminal  and  the  ter- 
minal to  be  provided  by  the  company  near  Farnham  Ave. 
The  city  is  to  permit  the  Toronto  Ry.  Co.  to  carry  this 
freight  from  the  Farnham  Ave.  terminal  station  to  the  re- 
ceiving and  forwarding  stations  referred  to  above.  When 
the  city  acquires  the  street  railway,  it  is  to  furnish  and  oper- 
ate cars  to  transfer  the  package  freight  and  express  goods 
to  and  fro  between  the  new  Yonge  street  terminal  and  the 
receiving  and  forwarding  stations.  The  company's  employees 
are  to  transfer  the  freight  to  and  from  the  cars  of  the  city 
at  these  terminal  or  receiving  stations  at  the  company's  ex- 
pense, but  the  cars  are  to  be  moved  by  the  city  when  requir- 
ed by  the  company.  The  city  is  to  be  reimbursed  for  the 
granting  of  this  privilege  by  the  company's  payment  of  de- 
preciation and  maintainance  charges  upon  the  cars  provided 
by  the  city  exclusively  for  the  carriage  of  freight,  and,  in 
addition,  interest  of  6  per  cent,  per  annum  upon  the  cost  of 
these  cars.  The  company  is  also  to  pay  the  actual  cost  of 
platforfn  labor  and  the  actual  cost  to  the  city  of  electric 
power  used  in  the  transportation  of  such  of  these  goods,  ex- 
cept that  no  charge  is  to  be  made  for  power  used'  from  mid- 
night to  six  o'clock.  This  provision  is  intended  to  induce 
the  company  to  restrict  traffic  to  these  hours. 

.\fter  the  street  railway  is  acquired  by  the  city,  it  is,  if 
the  company  desires,  to  construct  and  maintain  on  the  public 
•  streets  of  the  city,  the  tracks  and  necessary  structures  and 
overhead  required  to  give  access  for  cars  to  the  receiving, 
forwarding  and  terminal  stations  and  the  company  is  to  pay 
to  the  city  the  entire  cost  of  the  construction. 

The  new  agreement  also  makes  arrangement  for  similar 
transportation  of  package  freight  and  express  goods  from  the 
Mimico  and  Scarborough  divisions  of  the  company,  should 
the  city  at  any  time  operate  any  civic-owned  car  lines  to 
points  of  contact  with  these  divisions.  A  point  of  contact 
is  considered  to  be  established  when  any  line  of  the  company 
at  the  present  city  limits  is  within  a  distance  of  1,320  ft.  of  a 
line  operated  by  the  city,  measured  along  city  streets,  ex- 
cept in  the  case  of  the  Scarborough  division  of  the  company 
where  this  distance  is  to  be  3,300. 

The  city  is  to  permit  the  company  to  carry  on  the  city 
poles  the  electric  power  cables  and  telephone  wires  used  by 
the  company  in  the  operation  and  dispatch  of  cars  upon 
their  system  outside  the  city  limits,  at  a  specific  annual  ren- 
tal. After  the  acquisition  of  the  Toronto  Railway  Com- 
pany's property  by  the  city,  the  power  cables  are  to  be  re- 
moved, but  the  city  is  to  continue  to  carry  the  telephone 
wires. 

The  immediate  effect  of  the  acquisition  of  this  portion  of 
the  Metropolitan  Division  will  be  the  arrangement  of  plans 
for.  the  double  tracking  of  Yonge  Street  to  the  city  Hmiis 
and  the  installation  of  a  complete  sewer  system  for  North 
Toronto,  followed  by  the  permanent  paving  of  the  road- 
way. 

The  new  arrangement  has  been  carried  out  on  behalf  of 
the  city  by  Works  Commissioner  Harris,  Finance  Commis- 
sioner Bradshaw  and  City  Solicitor  Johnson. 


A  Correction 

Through  a  compositor's  error  a  line  was  dropped  out  of 
an  item,  which  appeared  in  our  February  15th  issue,  regard- 
ing a  contract  awarded  to  the  Canadian  Westinghouse  Com- 
pany for  the  supply  of  two  generators  for  the  Hydro-elec- 
tric Power  Commission  of  Ontario,  to  be  installed  at  Queen- 
ston.  Instead  of  the  item  reading  "each  of  these  turbines  has 
a  capacity  of  45,000  kv.a."  it  should  have  read  "each  of  these 
tur1)ines  has  a  capacity  of  53,500  h.p.  and  each  generator  a 
capacity  of  45,000  kv.a." 


28 


THE    ELECTRICAL  NEWS 


Marcli  I,  1010 


^        UJ  "l 

^^^^^^^^^^ 

'I 

E 


^  (0 


J)  .5  0  y  n,  o  c  t«;t 


"  *  o  «  u  5;^ 


15^1  Hi 


I- 
O 
UJ 


< 

a 
z  < 
z 
< 


10  0  10 


10  V 

3  6a 


o 

M  Ifl  ^ 

u  a"  3 

g  13  rt 


u 

I— I 

H 
U 

w 


J3 


Q 

^  o  g.  c  .2 


73 
C 


O  _  - 

U  lA 


4> 


u  S3  o  CO 

«  E  o  2 

4*        U  . 

x  1:  W 

?  <2  c  J3 
O  3  O 

«  o 


u  3  iS 


So  10 

n  ^ 

M  O  C 
TO  a)  nj 

£  o 
r-"  "O  w 


March   1,  1919 


THE    ELECTRICAL  NEWS 


29 


Industrial  Illumination  Theory  and  Practice 

A  Brief  Review  of  the  Elementary  Laws  of  Light,  with  Practical  Suggestions 
for  Better  Lighting  in  Factory,  Office  and  Warehouse 

 :   By  Geo.  K.  McDougall,  B.SC   


Adequate  illumination  for  industrial  enterprises,  with  the 
improved  means  for  obtaining  it,  is  being  ajipreciated  by  many 
and  every  day  more  interest  is  being  >hovvn  in  this  subject  due 
to  the  distinct  l»earing  it  has  on  efficiency  :ind  welfare  of 
employees. 

With  a  view  to  promoting  interest  and  discussion  on  the 
subject  of  illumination,  this  paper  has  been  prepared.  The 
subject  matter  contained  herein  is  simply  a  collection  of  in- 
formation, briefly  covered,  which  may  be  found  more  fully 
taken  up  in  textbooks  and  technical  articles  on  illumination. 

Before  touching  on  the  practical  side,  the  fundamental 
laws  of  reflection  and  transmission  of  light  will  be  briefly 
covered,  to  allow  of  the  easier  understanding  of  their  appli- 
cation. 

The  common  laws  of  reflection  and  transmission  are  well 
known  and  widely  utilized  by  designers  of  lighting  equip- 
ment, but  unfortunately  many  mistakes  are  made  in  the  ap- 
plication of  such  equipment  by  those  who  are  not  familiar 
with  these  laws. 

Touching  briefly  first  on  the  laws  of  reflection  .md  trans- 
mission of  light,  we  have: 

1.  The  Law  of  Reflection.  The  angle  of  reflected  light 
is  equal  to  the  angle  f>f  incident  light. 

2.  The  Law  of  Refraction.  The  sine  of  the  angle  of  re- 
fraction of  a  light  ray  passing  from  one  medium  mto  another 
is  equal  to  the  sine  of  the  angle  of  incidence  multiplied  by  a 
factor  which  is  determined  by  the  re'ative  refractive  indices, 
or  the  relative  optical  densities  of  the  two  media. 

The  law  of  reflection  is  illustrated  by  Fig.  1  and  the 
law  of  refraction  by  Fig.  2. 

When  we  consider  the  result  of  a  pencil  of  light  rays, 
i.e..  a  collection  of  parallel  light  rays  we  may  obtain  results 
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which  appear  quite  different  from  those  we  would  expect 
when  applying  these  laws,  due  to  differences  between  the 
different  parts  of  the  reflecting  or  refracting  medium  scat- 
tering the  rays.  Each  individual  ray.  however,  is  following 
the  regular  laws  in  spite  of  the  fact  that,  collectively,  they 
are  not. 


This  now  brings  us  to  the  general  laws  of  reflection  aiul 
refraction  of  a  collection,  or  pencil  of  light  rays. 

First  considering  the  secondary  laws  of  reflection,  three 
in  number: 

1.  The  law  or  regular  or  specular  reflection. 

2.  The  law  of  spread  reflection. 
;!.    The  law  of  diffuse  reflection. 

Illustrating  these  laws — Fig.  3  shows  the  operation  of 
the  law  of  regular  or  specular  reflection.  In  this  case  the 
angle  of  incidence  of  the  light  rays  is  equal  to  their  angle 
of  reflection.   This  kind  of  reflection  is  obtained  from  mir- 
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rored  g'lass,  prismatic  glass  and  polished  metal  surfaces. 

Fig.  4  illustrates  the  law  of  spread  reflection.  Spread 
reflection  is  obtained  from  etched  prismatic  glass  and  from 
rough  metallic  surfaces.  It  is  to  be  noted  that  in  this  kind 
of  reflection  that  the  medium  intensity  of  the  reflected  light 
is  in  the  same  direction  as  in  regular  reflection,  but  a  part 
of  the  light  is  scattered  sligTitly  out  of  this  line,  producing 
the  effect  of  a  spreading  beam  of  light  of  the  same  general 
direction  as  in  regular  reflection. 

Fig.  5  illustrates  the  law  of  difYuse  reflection.  In  the 
case  of  diffuse  reflection  the  maximum  intensity  of  reflected 
light  is  always  normal  to  the  reflecting  surface  and  the 
light  is  reflected  through  an  angle  of  180°.  This  holds  over 
a  large  range  in  the  angle  of  incidence.  If  a  photometric 
curve  is  plotted  of  the  light  reflected  from  a  small  surface 
it  will  be  found  that  the  intensities  are  represented  by  a 
sphere,  or  considering  one  plane  cutting  the  point  of  inci- 
dence, by  a  circle.  This  distribution  of  reflected  light  fol- 
lows what  is  known  as  the  cosine  law,  which  is  that  the  in- 
tensity of  reflected  light  at  any  angle  from  the  normal  to 
the  surface  is  proportional  to  the  cosine  of  the  angle. 

Diffuse  reflection  as  ordinarily  obtained,   is   caused  by 
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reflection  from  particles  beneath  the  surface.  This  will  be 
better  understood  by  referring  to  the  magnified  view  in  Fig. 
5.  The  light  rays  penetrate  the  material  and  are  reflected 
back  and  forth  between  the  minute  particles  and  finally 
emerge  in  all  directions. 

It  may  appear  that  difYuse  reflection  is  obtained  by  sur- 
face reflection,  but  if  the  substance  under  consideration, 
which  gives  diffuse  reflection,  is  examined,  it  will  be  found 
otherwise.  Taking,  for  instance,  a  piece  of  matt  surface  pa- 
per or  blotting  paper,  which  is  diffuse  reflecting  material, 
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il  would  appear,  at  lirst  tlionghl,  lliat  the  reflection  of  light 
is  from  the  surface,  l)ut  holding  the  paper  up  to  a  bright 
light  it  is  found  that  it  transmits  light,  wliich  proves  that 
the  light  is  entering  the  material. 

Examples  of  materials  giving  diffuse  reflection  are  opal 
glass,  porcelain  enamel,  paint  enamel,  also  kalsomine  and 
paint  finishes  commonly  used  for  walls,  ceilings  and  interior 
decoration . 

The  property  of  diffuse  reflection  of  common  interior 
finishes  is  a  very  valuable  one  from  the  point  of  view  of 
interior  lighting. 

It  is  possible  to  obtain  combinations  of  regular  and 
diffuse,  spread  and  diffuse,  or  regular  and  spread  reflections 
from  the  same  material.  These  combinations  are  illustrated 
in  Fig.  6. 

In  Fig.  6A  is  represented  the  combination  of  regular 
and  diffuse  reflection.  The  regular  component  is  surface 
reflection  and  the  diffuse  component  is  sub-surface  reflec- 
tion.  This  is  one  of  the  most  important  types  of  reflections 
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met  with  in  practice  and  is  ol)tained  from  such  materials 
as  porcelain  enamel  finish,  opal  glass  and  paint  enamel 
when  the  surface  has  a  gloss  finish.  The  component  of  regu- 
larly reflected  light,  though  appearing  large,  is  really  com- 
I)aratively  small  and  unimportant  and  actually  is  rarely  more 
than  five  per  cent,  of  the  total  light  reflected. 

F'ig.  OB  illustrates  the  com])ination  of  spread  and  diffuse 
reflection  which  is  obtained  from  materials  such  as  porcelain 
enamel,  or  opal  glass  when  the  finish  is  rough. 

Fig.  OC  shows  the  combination  of  regular  and  spread 
reflection  which  is  obtained  by  reflection  from  two  surfaces 
of  a  material  such  as  the  inside  and  outside  of  a  piece  of 
glass  when  the  outer  surface  is  roughened.    Crystal  glass 


roughed  outside  gives  this  combination  which,  in  practice, 
is  unimportant  as  the  materials  giving  it  are  not  satisfactory 
as  reflectors. 

Considering  the  types  of  reflection  from  a  practical 
standpoint  it  is  seen  that  the  most  accurate  control  of  light 
is  obtained  from  materials  giving  regular  or  specular  reflec- 
tion such  as  mirrors  or  polished  metal  surfaces.  This  type 
of  material  is  used  in  the  manufacture  of  reflectors  for 
searchlights,  headlights,  etc.,  where  accurate  control  is  re- 
quired. It  is  to  be  noted,  however,  that  this  material  is  not 
satisfactory  for  reflectors^  to  be  used  in  general  illumination, 
due  to  streaks  or  striations  of  light  resulting  from  the  re- 
production of  the  image  of  the  light  source  on  the  illumin- 
ated surface.  Mirror  reflectors  having  corrugations  should 
not  be  confused  with  the  above  as  they  give  spread  reflection. 

Surfaces  giving  spread  reflection,  such  as  corrugated 
mirrors  and  aluminum  paint  finish  are  of  great  importance, 
and  while  less  accurate  in  the  control  of  light  than  those  ma- 
terials giving  regular  reflection,  are  sufficiently  accurate  for 
most  practical-  requirements  in  commercial  reflectors.  With 
spread  reflecting  surfaces  it  is  possible  to  design  reflectors 
whose  shape  will  give  all  the  light  distributions  required  for 
interior  illumination  purposes.  Striations  or  streaks  on  the 
surface  illuminated  arc  eliminated  by  the  use  of  spread  re- 
flecting material  in  reflectors. 

The  accurate  control  of  light  with  diffuse  reflecting  ma- 
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terials  such  as  porcelain  enamel  finish  and  opal  glass  is 
difficult.  The  general  direction  only  of  the  light  can  be 
controlled  and  reflectors  made  of  this  material  are  only  use- 
ful where  a  general  downward  distribution  of  light  is  re- 
quired. A  focussing  distribution  of  light  or  other  extreme 
distributions  are  impossible  when  a  diffuse  reflecting  medium 
is  used.  It  so  happens,  however,  that  the  distributions  most 
commonly  used  in  commercial  and  home  lighting  fall  with- 
in the  range  of  those  that  can  be  obtained  from  diffuse  re- 
flecting materials. 

The  prisrnatic  glass  reflector  belong  to  the  tj'pe  of  re- 
flector giving  spread  reflection,  and  when  accurately  design- 
ed will  give  a  wide  range  of  distributions  with  considerable 
accuracy.  Fig.  7  is  a  cross-section  of  a  portion  of  such  a 
reflector.  The  light  ray  passes  through  the  inner  surface, 
where  a  small  portion  of  it  is  reflected,  the  balance  is  regu- 
larly reflected  twice  from  the  outer  surface  and  then  passes 
back  through  the  inner  surface.  Due  to  the  several  reflec- 
tions, the  inequalities  in  the  glass  cause  the  rays  to  be 
slightly  spread  from  the  direct  path  of  regular  reflection. 
This  slight  spreading  has  the  advantage  of  eliminating  stri- 
ations without  reducing  the  control  of  light,  which  is  one 
of  the  important  advantages  of  the  prismatic  reflector.  It 
should  be  remembered  that  in  order  to  get  the  results  for 
which  it  was  designed,  a  prismatic  reflector  should  be  used 
with  the  size  lamp  and  lamp  position  called   for  by  the 
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iiiainifacturer,  otlicrwise  a  totally  ditfcrcnt  distribution  oi 
light  may  result. 

Summarizing  the  important  uses  of  the  ditTerent  reflect- 
ing media  it  is  observed  that  for  the  most  accurate  control 
of  reflected  light  regular  or  specularly  reflecting  materials 
are  used.  Reflectors  of  this  type  are  not  satisfactory  for 
general  purposes  of  industrial  illumination  unless  some  pro- 
vision is  made  to  get  rid  of  the  striations  produced. 

Spread  reflection  allows  of  a  fair  control  of  light  and 
materials  having  this  characteristic  are  of  great  practical 
use  for  industrial  reflectors.  It  is  possible  with  spread  re- 
flecting surfaces  to  design  shapes  of  reflectors  giving  the  dis- 
tributions most  widely  used  in  interior  illumination. 

Diffuse  reflecting  materials  are  diflicult  to  control  light 
with  and  are  only  useful  where  a  general  distribution  of 
light  is  required. 

Light  Transmission 

The  primary  law  of  reflection  governs  the  path  of  a 
light  ray  passing  through  a  material.  This  law  was  defined 
earlier  in  this  paper.  When  a  beam  of  light,  however,  pass- 
es through  and  emerges  from  a  medium,  the  resultant  emer- 
ging light  follows  laws  very  similar  to  the  secondary  laws 
of  reflection.    For  brevity  they  will  be  enumerated  and  il- 
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lustrated  and  illustrated  in  diagrams  only,  on  account  of  their 
similarity  to  the  laws  of  reflection. 
These  laws  are: — 

1.  The  law  of  Direct  Transmission. 

2.  The  law  of  Spread  Transmission. 

3.  The  law  of  DifTuse  Transmission. 

Direct  Transmissioii.  Figure  8A,  is  obtained  with  clear 
glass.  The  light  passes  through  without  change  in  direction 
except  for  a  slight  displacement  at  each  surface  due  to  re- 
fraction. A  small  portion  of  the  light  is  reflected  at  both 
surfaces  and  absorbed  in  passing  through  the  medium. 

Spread  Transmission.  Figure  8B,  is  obtained  from  ma- 
terials having  an  irregular  surface  such  as  clear  frosted  glass 
and  clear  glass  having  a  wavy  or  crinkled  surface.  The  gen- 
eral direction  of  the  emerging  light  is  in  same  direction  as 
the  incident  light.  The  deviation  being  caused  by  refraction 
at  the  irregular  surface. 

Diffuse  Transmission.  Figure  8C,  is  obtained  from  opal 
glass  and  is  caused  by  the  refraction  and  reflection  of  the 
light  in  passing  through  the  medium.  The  emeiging  light 
follows  the  cosine  law. 

It  is  interesting  to  note  the  effect  on  appearance  of 
globes  having  different  light  transmission  properties. 

With  direct  transmission  the  light  source  is  visible. 
With  spread  trarismission  the  light  source  is  seen  as  a  bright 
spot  gradually  fading  in  intensity  towards  the  edges.  With 
perfect  diffuse  transmission  the  light  source  is  not  disting- 
uishable and  the  globe  appears  equally  illuminated.  It  is 
possible  to  obtain  numerous  combinations  of  the  different 


types  of  transmission  analogous  to  those  obtained  in  reflec- 
tion, but  they  will  not  be  touched  upon  here. 

Natural  Illumination 

Natural  daylight  being  the  most  important  source  of 
illumination  available,  it  is  well  to  consider  briefly  its  con- 
trol. 

There  are  numerous  different  types  of  window  or  street 
glass  on  the  market,  and  it  is  of  interest  to  note  their  effect 
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on  the  resultant  illumination  of  a  room.  First  in  conunon 
use  is  clear  glass,  which  has  direct  transmission,  i.e.,  the 
direction  of  the  light  rays  after  passing  through  are  in  the 
same  direction  as  originally.  Between  10  and  30  per  cent,  of 
the  incident  light  is  reflected  or  absorbed.  Objects  can  be 
clearly  seen  through  it  without  material  distortion. 

Next  come  the  clear  sheet  glasses  having  various  dc-  ' 
grees  of  spread  transmission  of  light  caused  hy  irregular 
refraction  due  to  their  irregular  surfaces.  The  greater  the 
irregularities  of  surface,  the  greater  the  spread  of  the  rays 
of  light.  In  the  use  of  this  type  of  glass  it  is  to  be  borne 
in  mind  that  care  must  be  used  in  the  placing,  especially, 
where  it  is  exposed  to  the  direct  rays  of  the  sun.  Most  peo- 
ple have  experienced  the  discomfort  of  facing  a  window  near 
the  eye  level,  glazed  with  glass,  on  which  the  sun  was 
shining,  having  a  fairly  large  amount  of  spread  transmis- 
sion.  The  glass  appears  extremely  bright,  due  to  some  of 
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the  sun's  rays  being  deflected  into  the  eyes.  This  property 
of  deflecting  some  of  the  rays  is  extremely  useful  in  increas- 
ing the  illumination  in  the  part  of  a  room  away  from  the 
window,  but  care  should  be  taken  to  avoid  producing  a 
glaring  condition. 

The  ability  to  see  through  glass  having  a  spread  trans-- 
mission  characteristic  depends  upon  the  amount  of  irregu- 
larity in  , the  surface. 

Glass  having  diffuse  transmission,,  such  as  opal  glass. 
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is  not  often  used  to  any  great  extent  fcir  window  glass. 

Prism  glass  is  frequently  used  for  l)cnding  light  rays 
into  a  new  direction  where  they  will  he  more  useful.  In  the 
use  of  prism  glass,  the  angles  of  the  prisn'i  must  be  accurate- 
ly designed  for  the  particular  location,  to  ol)tain  the  results 
intended . 

Artificial  Illumination 

From  tile  standpoint  of  artificial  illumination,  it  is  im- 
portant that  the  general  laws  of  reflection  and  transmission 
be  understood  as  applied  to  practical  ijroblems  to  enable 
the  ir  proper  solution.  These  laws  have  been  already  cov- 
ered in  a  general  way! 

The  problems  of  artificial  iiiuminatiun  fur  industrial 
purposes  may  be  roughly  divided  into  t\V(j  general  classes: — 


llic  lighting  of  offices  and  the  lighting  of  workshops.  Each 
one  of  these  has  its  own  particular  problems. 

In  general,  good  illumination  should  conform  to  the 
fcllowing  requirements: — 

(a)  There  should  be  an  adequate  amount  of  light  com- 
ing from  the  proper  direction  for  the  easy  performance  of 
the  work  involved. 

(b)  Heavy  contrasts  should  be  avoided. 

(c)  Glare  should  be  reduced  to  a  minimum. 

The  Illuminating  Engineering  Society  specify  in  their 
ccidc.  which  has  been  adopted  by  law  in  numerous  States  of 
flic  U.  S.,  gives  the  desirable  intensity  of  artificial  illumin- 
ation for  different  classes  of  work  as  follows: 
.Storage,  passageways,  stairways  and  the  like    0.25  to  0.5 
Rough  manufacturing  and  other  like  operations    1.25  to  2.5 
Fine  manufacturing  and  other  operations  of 

a  like  character   3.5  to  6.0 

Special  cases  of  fine  work.;  10.0  to  15.0 

The  foot  candle  is  the  illumination  produced  by  a  source 
of  1  candle  power  at  one  foot  distances.  At  2  feet  distance 
the  illumination  will  be  one-quarter  foot  candle  as  the  in- 
verse square  law  applies. 

The  smaller  values  in  the  table  are  minimum  intensities, 
but  it  will  be  found,  as  a  rule,  that  the  higher  values  will 
be  productive  of  the  best  results. 

For  daylight  conditions,  the  code  states  that  the  figures 
in  the  above  table  should  be  increased  three  times  for  satis- 
factory conditions  on  account  of  the  greater  intensity  of 
light  required  in  the  daytime,  due  to  the  physical  condition 
of  the  eye. 

The  eye  is  so  constructed  that  it  adapts  itself  for  dif- 
ferent intensities  of  illumination.  Out  of  self  protection  it 
adapts  itself  to  the  maximum  intensity  in  the  field,  and  it 
is  quite  posible,  where  there  is  a  bright  spot  in  the  field, 
for  tiie  eye  to  be  adjusted  for  Ibis  intensity  and  yet  be  at- 
tempting to  see  in  a  less  illuminated  area,  with  consequent 


reduction  in  powers  of  vision.  This  is  a  common  fault  in  a 
great  many  of  our  old  systems  of  illumination  where  un- 
shaded lamps  arc  employed.  An  exaggerated  conception  of 
this  condition  of  lighting  is  illustrated  by  the  automobile 
headlight  in  the  field  of  vision  of  the  opposing  driver. 

Bright  reflections  from  polished  surfaces  are  also  cond- 
cive  of  this  condition.  Heavy  contrasts  are  produced  when 
local  areas  are  highly  illuminated  with  reference  to  their 
surroundings.  This  condition  obtains  in  the  use  of  shaded 
lamps  close  to  the  work  without  other  general  illumination 
in  the  room.  The  glancing  from  the  work  to  the  surround- 
ings causes  a  large  readjustment  of  the  eye,  which  if  con- 
tinued in  will  cause  eye  fatigue  and  discomfort. 

The  use  of  tungsten  lamps,  particularly  the  gas-filled 
type,  are  productive  of  heavy  contrasts.  On  account  of  the 
considerably  higher  efficiency  of  these  new  types  of  lamps, 
they  have  been  universally  replacing  the  older  types  with- 
out, in  most  cases,  the  necessary  change  in  the  equipment. 

Modern  incandescent  lamp  filaments  must  be  kept  out 
of  the  normal  field  of  vision  if  glare  is  to  be  kept  down. 
This  can  be  managed  if  they  are  used  in  proper  reflectors 
and  mounted  sufficiently  high.  The  consciousness  of  a 
bright  light  source  disappears  if  it  is  mounted  sufficiently 
high  to  subtend  at  the  eye  an  angle  of  not  less  than  25 
to  DO  degress  with  the  normal. 

Uniformity  of  illumination  has  a  great  bearing  upon 
the  ease  with  which  work  can  be  done.  This  question  of 
uniformity  is  one  which  is  of  great  consequence  in  the  de- 
sign of  a  lighting  system.  The  direction  of  the  light  rays 
is  also  very  important.  There  are  certain  classes  of  work 
in  which  shadows  play  a  great  part  in  assisting  to  see  pro- 
perly and  bring  out  the  proper  form  and  perspective,  while 
in  others  the  elimination  of  shadows  is  an  advantage.  By 
shadow  is  not  meant  dense  shade,  but  simply  a  grading 
of  the  illumination  on  different  parts  which  is  necessary  to 
bring  out  form  or  shape  without  reducing  the  ability  to 
see  distinctly  the  parts  less  highly  illuminated.  In  other 
words,  work  that  requires  the  distinguishing  of  length,  width 
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and  thickness,  requires  a  certain  amount  of  shadow,  where- 
as that  done  on  a  plane  surface,  such  as  in  office  work,  shad- 
ow is  not  a  necessary  adjunct. 

Absolute  uniformity  of  illumination  is  productive  of 
monotony  and,  as  a  rule,  should  not  be  the  aim  of  a  de- 
signer. 

The  lighting  out  of  doors  on  an  overcast  day  creates 
a  feeling  of  depression  and  lack  of  interest  in  one's  sur- 
roundings, which  can  be  attributed  to  a  great  extent  to  uni- 
formity in  the  illumination.  On  the  other  hand,  our  interest 
in  things  is  stimulated  on  a  bright,  sunshiny  day.  due  to  the 
added  beauty  and  form  of  our  surroundings  caused  by  the 
high  lights  and  shadows.  It  is  worth  noting,  however,  that 
even  on  a  bright  day  out  of  doors  contrasts  between  high 
light  and  shadow  are  never  very  great  and  seldom  ex- 
ceed ratios  of  twenty  to  one. 

(ilarc  is  the  term  commonly  used  to  describe  the  con- 
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dition  obtained  when  there  is  a  brightness  witiiin  tlie  field 
of  view  of  such  excessive  character  as  to  cause  discomfort, 
annoyance  or  interference  with  vision. 

The  reduction  of  glare,  in  lighting,  to  a  minimum,  should 
be  kept  in  mind  in  the  design  of  lighting  systems.  Glare  is 
really  a  condition  of  intense  contrast  and  may  be  caused 
by  improperly  shaded  lamps  in  the  visual  field,  viewed 
against  a  dark  background,  or  reflections  of  light  sources 
from  polished  surfaces. 

General  Types  of  Lighting. 

There  are  three  general  types  ot  lighting;  in  um-  at  the 
present  time,  namely:  Direct  lighting,  semi-indirect  and 
totally  indirect. 

In  the  first,  the  direct  rays  from  the  lamp  reach  the 
work.   In  semi-indirect,  part  of  the  light  is  diffused  through 
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a  bowl  or  other  shading  and  diffusing  medium  and  part 
directed  onto  the  ceiling  and  re-directed  to  the  work.  In 
totally  indirect  the  light  is  all  directed  to  the  ceiling  and  re- 
directed onto  the  work.  Each  of  these  types  of  lighting  has 
its  particular  field  of  usefulness.  The  first  directs  the  great- 
est proportion  of  the  light  produced  onto  the  work  and  is 
also  the  most  productive  of  glare.  Shadows  are  sharper  and 
more  apparent  with  direct  lighting  than  with  semi-indirect 
or  totally  indirect. 

In  semi-indirect  lighting  there  are  two  components  of 
light,  one  from  the  source  diffused  through  the  bowl  and 
the  other  from  the  ceiling.  The  ratio  of  these  two  compon- 
ents has  a  great  bearing  on  the  resultant  illumination,  the 
shadows  produced  and  the  appearance  of  the  fixture. 

As  a  rule,  the  bowl  of  a  semi-indirect  fixture  should 
not  transmit  too  much  light,  otherwise  it  will  appear  very 
bright  and  where  installed  in  large  rooms  with  relatively 
low  ceilings,  will  be  a  cause  of  glare,  also  reflections  of  it  on 
polished  surfaces  and  glossy  papers  will  be  troublesome. 
Where  large  light  sources  are  used  in  a  semi-indirect  fixture, 
the  size  of  the  bowl  should  be  in  proportion  to  the  size 
and  intensity  of  the  light  source. 

One  of  the  most  common  faults  of  this  type  of  lighting 
fixture  is  the  over-brightness  of  the  inverted  bowl. 

Totally  indirect  lighting  fixtures  consist  of  an  opaque 
reflector  distributing  the  light  onto  the  ceiling  from  which 
it  is  redirected  into  the  room.  This  type  of  lighting  produces 
the  most  uniform  illumination  and  freedom  from  shadows. 

As  stated  before,  interior  finishes  and  kalsomine  paints 
are  diffusely  reflecting  media  and  the  maximum  intensity  of 
the  reflected  light  is  normal  to  the  surface.  The  advantage 
of  this  is  at  once  seen  when  light  falls  on  the  ceiling.  In 
the  case  of  walls,  however,  it  is  somewhat  of  a  disadvant- 
age as  a  considerable  proportion  of  the  light  is  reflected  in 
directions  which  are  not  useful. 

In  order  of  efficiency  of  utilization  of  the  light  produced, 
direct  lighting  comes  first,  then  semi-indirect  and  last,  to- 
tally indirect.  In  considering  efficiency  of  a  'ighting  system, 
however,  the  fact  should  not  be  overlooked  that  it  is  the 
overall  efficiency  of  the  carrying  out  of  an  operation  that 


must  be  considered  and  that  the  lighting  is  simply  one  item 
of  cost  of  production  which  is  always  a  small  proportion  of 
the  total  cost. 

Much  interesting  research  work  has  been  done  in  the 
last  year  or  two  on  the  effect  of  illumination  on  output.  At 
thte  present  time  extensive  experiments  are  being  carried 
out  by  the  Illuminating  Engineering  Department  of  the  Com- 
monwealth Edison  Co..  of.  Chicago,  along  these  lines 
(Transactions  Illuminating  Engineering  Society  paper  by 
Wni.  A.  Durgin.  "Productive  Intensities."  November,  1918). 

The  data  they  have  obtained  is  most  vauable  as  they 
have  conclusively  shown  that  the  production  of  departments 
of  large  manufacturing  plants  has  been  increased  by  at  least 
15  per  cent,  and  in  some  cases  by  as  much  as  100  per  cent., 
by  improved  illumination.  When  the  cost  of  bringing  about 
the  increase  in  production  is  considered  it  appears  as  neglig- 
ible compared  with  the  result. 

Analyzing  the  reasons  for  increased  production  under 
better  illumination  it  is  found  that  more  work  is  turned  out 
by  operatives  due  to  reduction'  of  spoilage,  improved  ac- 
curacy, better  supervision,  reduced  eye-strain  and  brighter 
and  more  cheerful  surroundings. 

Illumination  has  also  a  very  great  influence  on  accidents 
ami  there  is  cause  for  assuming  that  probably  20  per  cent, 
of  industrial  accidents  are  attributable  to  lighting.  The 
remedy  for  this  is  easy  to  ai)ply  and  with  the  cry  of  "safety 
first"  being  continually  heard.  iIumh-  i>  no  reason  why  light- 
ing should  not  be  included  amongst  the  mechanical  safe- 
guards against  accident.  The  proper  lighting  of  a  danger 
point  is  an  effectual  way  of  pointing  it  out. 

In  spite  of  the  large  amount  of  advice  and  data  that 
is  appearing  every  day  in  technical  journals,  it  is  surprising 
to  find  that  literally  thousands  of  jilants  are  paying  very 
little  attention  to  this  advice,  wluii  it  may  mean  thousands 
of  dollars  in  their  output  with  comparatively  small  expendi- 
ture involved  for  the  necessary  improvement. 

The  importance  of  illumination  and  its  effect  on  general 
welfare  may  be  further  realized  when  it  is  known  that  many 


F\6.ec. 

of  the  United  States  have  adopted  codes  of  illumination 
for  industrial  establishments,  giving  extensive  powers  to  in- 
spection boards  over  systems  of  illumination,  and  allows 
them  to  compel  the  installation  of  adequate  systems.  In  our 
own  country,  with  its  short  winter  days,  a  large  proportion 
of  work  is  carried  out  under  artificial  illumination  and,  con- 
sequently, the  possibility  for  increasing  our  efficiency  is 
great. 


Mr.  R.  F.  Crosbie,  assistant  superintendent  at  the  Regina 
electric  power  plant,  died  recently  following  an  attack  of 
Spanish  influenza. 
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Electrical  Equipment  of  tlie  Dominion  Iron 
&  Steel  Co.,  Ltd.,  at  Sydney,  N.  S. 


From  small  beginnings  over  twenty  years  ago,  tlic  IDom- 
inion  Iron  &  Steel  Co.  has  developed  a  large  steel  mill,  mak- 
ing various  products  in  Sydiiey,  Nova  Scotia. 

'J'hc  plant  is  situated  on  salt  water,  and  iron  ore  comes 
from  Newfoundland  by  steamers  direct,  unloading  on  the 
piers  shown  in  the  extreme  left  of  the  cut. 

The  process  of  manufacture  of  various  finished  products 
continues  towards  the  right  (Fig.  1),  the  finished  articles 
consisting  of  steel  rails,  wire  rods,  merchant  bars,  wire  nails, 
together  with  pig  iron,  steel  ingots,  blooms  and  billetts. 

As  an  indication  of  the  size  of  the  plant,  let  it  be  said 
that  during  the  past  year  there  was  turned  out  the  following 
gross  tons:  Pig  iron,  389,900;  steel  ingots,  332,000;  blooms 
and  billetts  for  sale,  09,000;  rails,  114.350;  wire  rods  for  sale, 
47, .^OO;  merchant  bars,  850;  wire  nails,  7,300. 

The  vast  majority  of  the  plant  is  electrically  driven.  The 
main  rolls  of  the  rail  mill  are  as  yet  steam  driven,  but  these 
\\ill  shortly  be  converted  to  electric  drive.  Electric  locomo- 
tives are  used  in  handling  coke  at  the  coke  ovens,  and  prac- 
tically all  of  the  overhead  cranes  in  the  plant  are  electrically 
(Irixen. 

For  variable  speed  work,  such  as  cranes,  hoists,  etc.,  220 
\olts,  direct  current  is  used,  and  generally  totally  enclosed 
mill  type  motors  with  steel  frames. 

For  constant  speed  work,  550  volt,  3  phase,  00  cycle  in- 
duction motors  are  used,  generally  of  the  squirrel  cage  type, 
hut  in  larger  sizes,  slip  ring  motors  have  been  used  for  driving 
turbine  pumps,  etc.,  where  it  is  necessary  to  decrease  the 
starting  current. 

The  generating  voltage  has  been  up  to  the  present, 
a.c.  2,300  volts,  3  phase.  GO  c3-eles.  although  a  change  is 
about  to  be  made,  and  with  the  latest  units  installed,  tlie  tur- 
bines will  be  wound  for  6,600  volts,  3  phase.  The  new  power 
house  being  situated  at  the  extreme  end  of  the  plant,  and 
some  of  those  installations  which  consume  the  largest  amount 
of  power  being  situated  nearer  the  other  end,  the  higher 
voltage  is  advisable.  To  transmit  power  to  the  fresh  water 
pumping  station,  situated  some  five  miles  away,  high  voltage 
is  also  needed. 

The  transmissions  to  the  various  parts  of  the  plant  arc 
altogether  overhead,  on  wooden  or  steel  pole  construction. 

The  original  power  house  installation  made  about  twenty 
years  ago,  consisted  of  two  250  volt,  direct  current  generators. 
Al)out  five  years  later  there  was  added  two  600  kw.,  150 
revolutions,  2,300  volt,  3  phase,  60  cycle  generators,  direct 
connected  to  reciprocating  steam  engines.  This  plant  was 
situated  at  what  was  called  No.  1  power  house,  to  the  left  of 
the  cut  shown  below  near  the  blast  furnaces. 

When  further  power  was  required  about  the  year  1910, 


there  was  installed,  near  the  rail  mill  (Fig.  1),  two  Rattcau 
exhaust  turbines,  each  a, 000  k.w.,  2,300  v<ilts.  These  turbines 
were  sup])Osed  to  use  exhaust  steam  coming  from  the  various 
auxiliaries  in  the  mil!  and  were  installed  in  a  new  power  house 
called  No.  2,  near  the  rail  mill,  and  to  give  uniform  How  of 
exhaust  steam,  Rattcau  accumulators  were  installed  near 
them.  These  turbines  also  have  means  of  introducing  live 
steam  when  necessary,  to  carry  over  where  there  is  not  suffi- 
cient exhaust  steam  coming  from  the  main  roll  engines,  and 
other  exhaust  steam  producers  of  the  plant. 

To  operate  the  electrical  auxiliaries  of  this  plant,  such  as 
the  condensing  and  circulating  pumps,  there  was  installed  in 
1917,  a  500  kw.,  2,300  volt  Curtis  turbo-generator,  and  any 
troubles  on  the  large  exhaust  turbines  then  would  effect  the 


Fi?.  2 —  New   Coke  Ovens,  Sydney,  C.B. 

continuous  supply  of  water,  etc.,  for  the  power  house  auxil- 
iaries. 

Equipment  of  No.  3  Power  House 

With  the  establishment  of  the  new  plate  mill  and  other 
extensions,  further  power  house  equipment  became  a  neces- 
sity. No.  3  power  house  is  being  built  near  the  blast  furnaces, 
and  will  take  steam  at  160  lbs.  gauge,  with  125  degrees  F. 
superheat,  this  steam  being  generated  by  the  blast  furnace 
gas.  In  this  No.  3  power  house,  there  will  be,  at  the  outset, 
one  5,000  kw.,  6,  600  volt,  3  phase,  60  cycle  Curtis  turbine; 
one  5,000  kw.,  6,  600  volt,  3  phase,  60  cycle  Curtis  turbine; 
one  3,000  kw.,  3,300  volt  similar  turbine;  and  one  500  kw. 
3,300  volt  turbine.    A  28  inch  vacuum  will  be  obtained  gen- 
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irally  tliroiiyli  surface  cuiidcnsci's  taking  salt  water  from  the 
luirbor. 

Tile  final  capacity  of  this  No.  ?>  power  house  will  be 
something  over  20,000  kw.  There  .will  be  two  complete  sets 
of  bus  bars,  one  for  3,300.  the  other  for  0,080  volts;  these  bus 
bars  being  tied  together  by  three  1.000  k.w.  transformers. 

On  the  lower  voltage,  solenoid  operated  switches  will 
be  used.    On  tlie  0,000  volts,  type  II:!  motor  operated  switches 


Fig.  3 — Irierior  Coke  Oven     Sub-station,  Sydney.  C.B. 

will  be  used.  Hiis  i)ars,  etc.  will  be  mounted  in  cclN  for  the 
higher  voltage,  while  pipe  frame  construction  will  be  used 
on  the  lower  voltage.  As  the  amount  of  power  which  can  be 
concentrated  on  the  3,300  volt  buses  is  limited  as. indicated 
above,  the  reason  for  this  tlesign  is  apparent.  Storage  nat- 
letry  will  be  used  for  switch  control. 

The  switchboard  panels  and  lightening  arrester  ftiuii)- 
ment  will  be  on  the  same  level  as  the  ttirbines.  The  oil 
switches,  both  solenoid  operated  and  motor  operateil  on  the 
Hoor  above.  Transformers  will  be  on  the  same  level  as  the 
turbines. 

The  exciter  equipment  for  this  power  house  will  consist, 
at  the  outset,  of  two  100  kw.,  steam  driven  turbo-generators. 
There  will  also  be  provided  a  spare  motor  driven  exciter,  but 
the  regular  exciting  current  will  be  supplied  by  the  steam 
turbines,  and  short  circuits  or  other  electrical  troubles  on  the 
feeders  will  not  cause  trouble  on-  the  exciters. 

There  is  a  decided  advantage  in  separate  steam  driven 
exciters  over  exciters  direct  connected  to  the  main  turbines, 
or  motor  driven  exciters. 

The  main  rolls,  those  in  the  rail  mill,  have  Iieretofore 
been  driven  by  reciprocating  steam  engine,  the  exhaust  from 
which  was  passed  on  to  the  exhaust  turbines  mentioned  be- 
fore. These  rolls  will  be  electrified,  and  driven  by  a  motor 
of  approximately  3,000  h.p..  and  if  direct  connected,  the  speed 
will  be  82  r.p.m.  If  a  gear  is  introduced  between  the  rolls 
and  the  motor,  the  speed  of  the  motor  will  be  correspondingly 
increased,  which  will  improve  the  power-factor,  but  there 


will  be  a  considerably  increased  expense  for  gearing,  etc.,  and 
considerably  more  room  to  be  taken  with  the  foundations, 
etc.,  with  the  geared  arrangement.  The  voltage  of  this  motor 
will  likely  be  0,000  volts. 

Practically  all  of  the  auxiliaries  in  the  rail  mill  are  motor 
driven  through  M.D.  (mill  type)  motors,  generally  with 
drum  control,  although  contactor  control  is  used  to  a  limited 
extent. 

New  Plate  Mill 

.\  new  plate  mil!  is  being  constructed  to  roll  110  inch 
siiip's  plates.  This  building  will  cover  about  050,000  scpiare 
feet,  and  the  main  rolls  will  be  driven  by  4,000  h.p.,  0,000  volt 
motor,  83  r.p.m.  The  total  weight  of  this  motor  and  its  fly- 
wheel will  be  about  330  tons  (000,000  lbs.).  Motor  will  be 
of  the  slip  ring  type,  with  a  small  percentage  of  resistance 
permanently  introduced  into  the  secondary  circuit,  so  that 
flywheel  may  deliver  power  io  the  rolls  when  the  load  comes 
on.  The  control  equipment  will  Ijc  of  the  automatic  con- 
tactor type  with  hand  control  for  acceleration,  also  pbigging 
points  to  bring  the  motor  to  rest  in  reasonable  time,  in  spite 
of  the  great  inertia  of  the  moving  mass. 

.Ml  of  the  auxiliaries  of  this  plate  mill  will  be  electrically 
driven.    The  electrical  eciuipnienl  will  be  of  tiic  most  iiUKlern 


Fig.  4 — New  Blast  Furnace.  Sydney.  C.B. 

design.  Contactor  control  being  very  largely  used,  both  on 
the  cranes  and  on  the  auxiliary  motors. 

About  300  motors  of  various  kinds  and  sizes  will  be  re- 
quired for  the  plate  mill. 

The  nail  mill  is  already  electrically  driven  in  most  cases 
by  constant  speed  induction  motors,  a  large  number  of  chain 
drives  being  used  to  prevent  the  vibration  coming  from  the 
machines  in  the  mill  re-acting  on  the  motors. 

The  coke  oven  plant  is  driven  largely  by  M.  D.  (mill  type) 
motors,  while  electric  locomotives,  20  ton  capacity,  are  used 
to  haul  cars  of  coke,  etc.,  near  the  coking  plant. 

The  question  of  the  use  of  gas  engines  as  prime  movers 
was  thoroughly  discussed  and  it  was  decided  that  on  account 


of  manufacture  from  Icit  to  rigln.     Vast  majority  of  plant  is  electrically  driven. 
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of  the  heat  balance  on  tliis  plant,  that  .steam  tnrl)o-}j;cncrators 
were  more  advisalile,  and  it  is  hoped  to  adoi)t  a  5.000  kw.  unit 
as  tha  standard  size,  this  being  chosen  largely  on  account  of 
the  economies  available  through  its  use.  The  first  turbine  of 
this  size  is  now  on  order,  and  will  be  in  operation  very  likely 
the  fall  of  1919.  The  choice  of  steam  turbines  or  gas  engines 
involves  a  number  of  points  in  Canada  that  are  not  involved 
in  the  United  States.  Reference  here  must  be  made  to  the 
highly  refractory  character  of  the  iron  ore,  the  high  amount 
of  sulphur  in  most  of  the  Sydney  coals,  and  the  fact  that  gas 
engines  are  not  manufactured  in  Canada  as  they  are  in  the 
United  States.  While  there  has  been  some  debate  in  the 
United  States  as  to  the  best  prime  mover  for  steel  plants, 
investigation  has  shown  that  as  far  as  the  Sydney  plant  is 
concerned,  the  choice  of  steam  turbines  is  a  wise  one. 

Interesting  Motor  Applications 

There  will  be  a  number  of  interesting  applications  of  elec- 
tricity at  this  plant,  particularly  in  the  new  plate  mill  in  the 
handling  of  the  plates  and  the  rolls.  In  the  older  parts  of  the 
plant  the  use  of  M.  D.  mill  motors  has  proven  most  satis- 
factory, the  loss  of  production  being  very  much  decreased  by 
the  use  of  such  high  grade  equipment.  This  is  especially  true 
when  the  atmospheric  conditions  at  Sydney  are  taken  into 
account,  there  being  a  combination  of  salt  sea  atmosphere 
with  sulphurous  gases  from  the  coking  and  other  processes. 

Direct  current  is  obtained  now  largely  from  motor-gen- 
erator sets,  and  there  will  shortly  be  installed  for  this  pur- 
pose, two  1,000  kw.  sets,  using  synchronous  motor  drive.  This 
will  give  power  factor  correction,  which  is  required  on  ac- 
count of  slow  speed  of  number  of  the  large  motors.  Smaller 
motor  generator  sets,  such  as  500  kw.  and  750  kw.  size  are 
used  throughout  the  plant  in  sub-stations,  which  arc  more  or 
less  standardized. 

Core  type  transformers  are  preferred  in  this  plant,  and 
generally  these  are  sclf-oiled  cooled.  Fresh  water  is  not 
usually  obtainable  in  many  parts  of  the  plant  for  water 
cooling. 

Fresh  water  supply  is  obtained  from  Grand  Lake,  situ- 
ated some  four  miles  from  the  steel  plant,  with  motor  driven 
pumps,  many  of  the  larger  pumping  installations,  of  course, 
handling  salt  water  from  the  harbor. 

A  further  extension  of  rolls  driven  by  electric  motors  is 
t 

contemplated,  and  the  Sydney  plant  will  certainly  be  in  the 
forefront  as  far  as  the  application  of  electricity  to  steel  man- 
ufacture is  concerned. 

The  low  pressure  steam  turbines  in  No.  2  power  house 
are  of  Ratteau  design,  the  switchboard  in  that  power  house 
being  of  British  Westinghouse  manufacture.  Most  of  the 
equipment  in  that  power  house  was  made  in  England. 

No.  3  power  house,  which  will  contain  approximately 
30,000  kilowatts,  will  practically  all  be  supplied  by  the  Can- 
adian General  Electric  Co.,  whose  motors,  both  mill  type  and 
induction  type,  are  standardized  throughout  the  plant. 

The  large  transformers  throughout  are  generally  West- 
inghouse or  Canadian  General  Electric  Company's  manufac- 
ture. As  the  low  pressure  steam  turbine  installation  was 
manufactured  mostly  in  lingland,  a  number  of  English 
machines  arc  in  that  plant. 


Montreal  Electric  Club 

"Thought  as  Applied  to  Business"  was  the  subject  of  a 
talk  by  the  Hon.  F.  Carrel,  of  Quebec,  at  the  Montreal  elec- 
trical luncheon  on  Feb.  19.  He  expressed  the  opinion  that 
few  business-.men  gave  sufficient  thought  to  the  big  questions 
of  the  day,  .either  political  or  municipal,  and  yet  they  com- 
plained if  things  went  wrong  or  if  taxes  were  raised.  A 
i  hange.  he  added,  had  come  upon  millions  of  people  as  the 
result  of  the  war,  and  a  more  communistic  spirit  had  been 


developed.  The  claims  of  labour  would  have  to  be  carefully 
considered;  the  evasion  of  this  question  would  certainly  lead 
to  discord,  which  wouhl  be  injurious  to  the  country.  In  con- 
nection with  the  better  spirit  which  had  been  awakened  in 
some  directions,  Mr.  Carrel  mentioned  that  one  large  Canad- 
ian company  proposed  to  erect  standardised  workmens' 
dwellings,  the  payment  of  which  would  be  met  from  a  bonus 
of  10  per  cent,  given  to  the  workmen,  wlio  would  thus  soon 
become  owners  of  their  houses. 

The  speaker  insisted  that  Canadians  should  develop  their 
natural  resources,  and  thus  establish  industries  which  would 
not  depend  upon  foreign  supplies  of  material.  In  this  way 
we  could  build  up  an  export  trade  on  specialised  lines.  The 
Government  should  assist  propaganda  work  to  make  Canada 
better  known  in  the  States  and  South  America.  He  advo- 
cated the  Government  guaranteeing  the  bonds  of  companies 
started  on  sound  lines  for  developing  Canadian  resources, 
and  instanced  a  large  water  power  in  Quebec  which  could  be 
developed  under  such  conditions. 


Toronto  Branch  A.  I.  E.  E. 

The  Toronto  branch  of  the  American  Institute  of  Elec- 
trical Engineers  held  a  verj'  successful  meeting  in  the  En- 
gineers' Club  rooms  on  Friday  evening.  February  21,  when 
Mr.  Frank  R.  Ewart,  B.A.Sc.  Consulting  Industrial  Engineer 
of  Toronto,  read  a  most  interesting  paper  on  "The  Business 
Relations  of  the  Engineer."  An  interesting  discussion  fol- 
lowed, in  which  it  was  evident  throughout  that  a  very  great 
deal  of  good  could  result  from  an  interchange  of  ideas 
among  men  who  were  honestly  desirous  of  fair  dealing. 
The  discussion  covered  the  relation  of  the  engineer  in  pri- 
vate practice  to  the  large  corporations  having  their  own 
engineering  departments;  the  relation  of  the  engineer  to  the 
contractor,  to  the  architect  and  to  the  owner.  Some  fine 
ethical  points  were  brought  out  and  insisted  upon  by  Mr. 
Ewart. 

The  next  meeting  of  the  Club  will  be  held  on  March  7 
to  discuss  in  a  broad  way  the  status  of  the  branches  of  the 
American  Institute  of  Electrical  Engineers  in  Canada  and 
the  advisability  of  forming  a  purely  Canadian  electrical  en- 
gineering association,  still  maintaining,  perhaps,  affiliation 
with  the  United  States  society.  Electrical  engineers  are  urg- 
ed to  attend  this  meeting  and  come  prepared  to  discuss  the 
question  so  that  it  may  be  viewed  from  every  angle. 


Engineers'  Club  Officers 

At  the  annual  meeting  of  the  Engineers'  Cub  of  To- 
ronto, a  number  of  electrical  men  were  elected  to  the  di- 
rectorate.  The  complete  list  of  officers  follows: 

President,  J.  R.  W.  Ambrose;  1st  vice-president,  Mel- 
ville P.  White;  2nd  vice-president,  Tracey  D.  LeMay;  3rd 
vice-president,  J.  B.  Carswell;  directors,  William  A.  Bucke, 
A.  B.  Cooper,  E.  G.  Hewson,  Charles  H.  Heys.  Arthur  H. 
Hull,  J.  H.  McKnight,  Walter  R.  McRae,  L.  V.  Rorke, 
James  R.  Wainwright,  Major  Ward  Wright,  T.  S.  Young; 
secretary-treasurer,  R.  B.  Wolsey.  Mr.  L.  V.  Rorke  is  chair- 
man of  the  Admission  Committee;  Mr.  W.  A.  Bucke,  chair- 
man Finance  Committee;  Mr.  T.  S.  Young,  chairman  House 
Committee;  Mr.  J.  B.  Carswell,  chairman  Library  Commit- 
tee. At  the  suggestion  of  the  President-elect,  a  committee 
was  appointed  to  advise  returned  members  regarding  avail- 
able positions  in  the  engineering  field,  and  another  com- 
mittee on  the  welfare  of  the  engineering  profession. 


The  Weekly  Bulletin  of  the  Department  of  Trade  and 
Commerce,  in  a  recent  issue,  gives  the  following  figures  for 
electrical  apparatus  imported  into  Canada:  191G,  $5,393,574; 
1917,  $9,818,793;  1918,  $11,406,955. 
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Lieut.-Col.  C.  H.  Mitchell,  Well  Known  Consult- 
ing Engineer,  Appointed  Dean  of  Faculty 
of  Applied  Science  and  Engineering, 
University  of  Toronto 

Tile  announcement  of  the  appointment  of  Lieut. -L'ol . 
Charles  Hamilton  Mitchell,  C.E,  D.S.O.,  C.M.G..  C.B.,  as 
Dean  of  the  Faculty  of  .Applied  Science  and  Engineering  of 
tile  Universitj  of  Toronto,  will  he  received  with  universal 
approval  in  view-  of  his  outstanding  war  record,  as  well  as 
Ihe  place  he  has  estahlished  for  himself  in  the  engineering 
circles  of  Canada.  As  a  widely-known  consulting  engineer, 
prior  to  the  war,  and,  for  the  last  four  years,  as  a  general 
staff  officer,  where  his  administrative  ability  has  always  won 
the  highest  praise,  Lieut.-Col.  Mitchell  has  attained  an  un- 
surpassed prominence,  and  his  appointment  to  the  Deanship 
of  the  largest  engineering-training  centre  of  the  Dominion 
will  meet  with  the  hearty  support  of  all  who  have  the  future 
advancement  of  the  engineering  profession  at  heart.  Col. 
Col.  Mitchell  was  born  in  I'etrolia,  Ont.,  in  1872,  and  gradu- 
ated from  the  University  of  Toronto  in  1892  with  the  de- 
grees of  B.A.Sc.  and  C.E.  His  appointment  as  assistant 
city  engineer  of  Niagara  Falls.  N.V..  followed:  from  1S94 
to  1900  he  was  city  engineer  of  Niagara  Falls.  Ont..  engag- 
ing also  in  private  practice   in   hydraulic   engineering  and 


Lt.-Col.  C.  H.  Mitchell 


water  power  development  throughout  Ontario.  From  1901 
to  1905  he  was  engaged  as  principal  assistant  engineer  of  the 
Ontario  Power  Co.,  Niagara  Falls,  and  during  1906  travelled 
in  Europe  studying  hydro-electric  power  developments. 
Since  1906  he  has  been  in  consulting  engineering  practice 
in  Toronto,  in  partnership  with  his  brother,  Percival  H. 
Mitchell,  E.E.  Lieut.-Col.  Mitchell's  practice  has  been  large- 
ly along  the  lines  of  hydro-electric  power  development,  not- 
ably in  the  design  and  construction  of  plants  throughout 
Ontario  and  the  Canadian  West.  During  1909-10  he  was  en- 
gaged as  consulting  engineer  to  the  Ontario  Power  Co.  on 
the  extensions,  which  doubled  tJie  capacity  of  the  plant  to 
100,000  h.p.  During  1911-13-13,  he  was  consulting  engineer 
tc  the  Water  Power  Branch  of  the  Department  of  the  In- 


terior. Ottawa,  on  water  power  and  conservation  in  W  estern 
Canada.  He  has  been  consultant  in  many  industrial  under- 
takings and  his  opinion  on  various  technical,  legal  and  ar- 
bitration cases,  has  been  greatly  sought.  .A.s  a  writer  he 
has  been  the  author  of  "Aerial  Mechanical  Flying,"  1S96; 
"European  Hydro-electric  Power  Development,"  1907;  "Aer- 
ial Navigation  in  Warfare,"  1911;  "Canadian  Hydraulic  Pow- 
er Development";  "Electric  Power  in  Canadian  Industry"; 
as  well  as  numerous  shorter  articles  of  technical,  military, 
and  mountaineering  interest.  He  is  a  member  of  the  Insti- 
tution of  Civil  Engineers,  London,  England,  a  member  of 
the  Engineering  Institute  of  Canada  and  the  American  So- 
ciety of  Civil  Engineers.  From  1901  to  1911  he  was  a  mem- 
ber of  the  Civic  Improvement  Commission  of  Toronto,  and 
from  1910  to  1912,  vice-president  of  Toronto  Civil  Guild  and 
president  in  1914.  Since  1913  he  has  been  a  member  of  the 
Board  of  Governors  of  the  University  of  Toronto,  for 
twelve  years  prior  to  that  being  a  senator. 

At  the  commencement  of  war  Lt.-Col.  Mitchell  was  a 
Major  in  the  Corps  of  Guides  and  Divisional"  Intelligence 
Officer  on  the  General  Staff,  Second  Division,  at  Toronto. 
He  was  promoted  to  Lieut.-Col.,  General  Staff  Officer  (Intel- 
ligence) with  the  First  Canadian  Division  overseas.  Sul)- 
sequently  he  became  General  Staff  Officer  (Intelligence)  to 
the  Canadian  Corps  in  France;  General  Staff  Officer  (Intel- 
ligence) Headquarters  3nd  Army,  B.E.F..  in  France;  Gen- 
eral Staff  Officer  (Intelligence)  General  Headquarters  B.  E. 
F.  nn  Italy.  Col.  Mitchell's  war  awards  include  the  follow- 
ing: Mentioned  in  despatches  on  six  occasions;  received  the 
Distinguished  Service  Order,  June.  1910;  Companion  of  the 
Order  of  St.  Michael  and  St.  George,  June,  1917;  Officer  of 
the  French  Legion  of  Honor,  Marcli.  191G;  Officer  of  the 
Order  of  Leopold,  Belgium,  July,  1917;  Croix  de  Guerre,  Bel- 
gium, 1917;  Companion  of  the  Bath.  1918;  Officer  of  the 
Crown  of  Italy,  1918,  and  the  Italian  Cross  of  ^Var. 

Lieut.-Col.  Mitchell  will  continue  his  connection  with  the 
firm  of  C.  H.  &  P.  H.  Mitchell,  consulting  and  supervising 
engineers.  

Electric  Smelting  of  B.C.  Ores 

Dr.  Arthur  Stanslield,  Professor  of  Metallurgy,  McGill 
University,  Montreal,  has  submitted  a  report  to  the  Minister 
of  Mines  of  the  province  of  British  Columbia,  Hon.  William 
Sloan,  on  a  recent  investigation  into  the  feasibility  of  electric 
smelting  of  certain  ores  in  that  province.  The  report  has 
not  yet  been  made  public,  but  it  is  understood  that  Dr.  Stans- 
field  reports  favorably  on  the  scheme  and  recommends  that 
one  or  more  of  the  best  iron  ore  deposits  be  developed  in 
order  to  make  complete  tests  of  the  ore.  At  the  same  time 
he  suggests  the  establishment  of  a  plant  for  the  production 
of  charcoal  from  mill  waste,  the  charcoal  being  required  in 
the  reduction  of  the  ore.  He  also  suggests  an  investigation 
into  the  latest  electrical  process  for  the  reduction  of  ore  and 
if  this  is  found  as  satisfactory  as  he  anticipates,  that  a  reduc- 
tion plant  should  be  established  at  a  point  conveniently  lo- 
cated to  the  ore  deposits,  the  charcoal  plant  and,  for  the 
supply  of  power,  a  waterfall  that  can  be  developed  at  a  rea- 
sonable cost. 


Hydro  Radial  Vote  in  Hamilton  District 

On  March  1.5  the  electors  of  Hamilton  will  vote  on  a 
by-law  authorizing  an  agreement  ])etween  the  Hydro-electric 
Power  Commission  of  Ontario  and  certain  municipalities  for 
the  construction,  equipment  and  operation  of  an  electric  rail- 
way from  Port  Credit  to  St.  Catharines.  Under  this  agree- 
ment a  total  amount  of  $11,360,363  debentures  would  be  is- 
sued for  deposit  with  the  Commission,  of  which  Hamilton 
becomes  responsible  for  $.5,S()9.:i8(i.  the  balance  being  divided 
among  the  city  of  St.  Catharines  and  tlic  villages,  towns  and 
townships  along  the  way. 
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Electro-culture  Experiments  at 
Llantwit  Vadre 


An  interesting  series  of  experiments  on  the  stimulation  of 
plant  growth  has  been  carried  on,  near  Pontypridd,  during 
the  last  two  years  on  the  field  of  the  Star-Delta  Potato  Club, 
which  is  connected  with  the  South  Wales  Electrical  Power 
Distribution  Co.,  of  which  Mr.  W.  A.  Chamen  is  the  engineer 
and  general  manager.  From  a  copy  of  the  report  on  the  re- 
sults obtained  The  Electrical  Review  publishes  the  following 
particulars: 

The  field  had  an  area  of  ;j.()7  acres  (see  Fig.  1),  and  the  soil 
consisted  of  a  typical  heavy  loam,  approximately  70  per  cent, 
clay  and  30  per  cent.  sand.  In  1916  the  field  had  grown  oats, 
but  in  1917,  when  taken  over  about  March,  it  had  been  two- 
thirds  ploughed.  This  was  completed,  but  no  manure  was 
used  in  1917. 

In  March,  1918,  41  tons  (30  tons  per  acre)  of  colliery  man- 
ure was  spread  evenly  over  the  field.  In  April  the  field  was 
ploughed  once  lengthways,  then  harrowed  and  rolled.  After 
this,  10  cwt.  of  30. per  cent,  super-phosphate,  and  cwt.  of 
sulphate  of  ammonia  was  spread  over  the  surface.  It  was 
proposed  then  to  cross-plough,  but  owing  to  difficulty  in  ob- 
taining a  plough,  and  also  to  the  planting  season  being  due. 
the  growers  were  compelled  to  open  planting  drills,  and  found 
only  a  fair  tilth. 

In  1917  potatoes  were  planted  during  the  first  week  in 
May,  and  were  lifted  in  the  first  week  in  October  with  the 
following  results: 

Cwt.  Cwt. 
planted.      lifted.  Ratio. 

King  Edward    -l         4.4(i  3.35  to  1 

Irish  Up-to-Date    30         81.7  4.0    to  1 

King's  President   19       171.0  9.0    to  1 

Arran.  Chief   7.5    35.71  4.75  to  1 


48.5  cwt.     393.87  cwt.      G.O  to  1 
In  1918  potatoes  were  planted  in  the  first  week  in  May, 
and  lifted  in  the  second  and  third  weeks  in  October  with 
the  following  results: — 

'  Cwt.  Cwt. 

planted.      lifted.  Ratio. 

Templar  from 

Loch  Leven   48.6       370.4  7.6  to  1 

For  the  purpose  of  the  experiments,  400-volt.,  35-cycle, 
single-phase  current  was  stepped  up  by  an  oil-cooled,  10-kv.a. 
transformer  to  33,000  volts,  and  rectified  with  a  Delon  type 
of  rectifier,  which  held  the  voltage  to  39,000  in  dry  weather 
and  to  30,000  in  the  wettest  weather.  The  apparatus  gave  no 
trouble  at  all,  and  held  this  voltage  in  the  heaviest  rain. 
The  area  under  electroculture  was  divided  as  follows: 

1917  1918 
Electrified  area   . .    . .    1.31  acres  1.096  acres 

Control  area   0.86  acres  0.977  acres 


Total   2.07  acres  2.07  acres 

In  1917  the  network  consisted  of  5,850  yards  of  No.  24 
S.VV.G.  galvanized  steel  wire.  The  wires  were  spaced  6  ft. 
apart,  with  cross  wires  arranged  in  the  same  way,  so  as  to 
make  a  mesh  6  ft.  square.  These  wires  were  supported  from 
main  copper  carriers  of  No.  6  S.W.G.  The  network  at  first 
was  supported  on  IC.H.T.  insulators  about  6  ft.  6  in.  from 
the  ground;  later,  on  August  14th,  this  distance  was  reduced 
to  5  ft. 

In  1918,  1,800  yard.s  of  liie  same  size  of  wire  was  used, 
but  the  wires  were  spaced  9  ft.  apart,  with  no  cross  wires 


'Jhe  network  was  uKjvable,  and  was  licpi  as  neaily  as  j^us- 
si'ble  2  ft.  above  the  haulms. 

The  1918  arrangement  was  at  right  angles  to  that  of 
1917. 

'I  lie  voltage  was  measured  in  1917  by  a  Kelvin  and 
White  electrostatic  volmeter,  reading  to  a  maximum  of  100,- 
000  volts.  In  1918  it  was  measured  by  a  sphere  gap,  previ- 
ously calibrated.  For  measuring  the  curr'ent  a  Ferranti, 
d.c,  0-100-volt,  moving-coil  voltmeter  (with  the  resistance 
cut  out),  calibrated  as  a  milliammeter,  was  employed.  This 
instrument,  of  course,  gave  the  polarity  as  well  as  the  value 
of  the  current.  The  synchronous  motor  being  four-pole,  by 
shifting  the  adjustable  stationary  arm  of  the  rectifier  a  quar- 
ter revolution,  the  polarity  could  be  reversed  if  necessary, 
but  the  network  was  kept  p'ositive.  The  ammeter  was  fixed 
on  the  negative. 

In  1917,  as  stated  already,  the  voltage  varied  from  39,- 
000  volts  in  dry  weather  to  30,000  in  wet  weather.  In  1918 
it  was  36,000  volts;  and  this  did  not  vary  5  per  cent,  either 
way,  the  lower  voltage  beiag  obtained  during  heavy  rain 
and  the  higher  during  drier  weather. 

The  current  in  1917  varied  from  2.5  milliamperes  in  dry 
weather  to  4.0 — 7.0  in  wet  weather.  In  1918  it  varied  from 
0.35  in  very  dry  weather  to  0.8  during  heavy  rain,  with  an 
average  of  0.5  during  the  normal  weather  prevalent  in  the 
district. 

It  was  endeavored  to  keep  the  voltage  constant  during 
the  treatment,  and  it  is  interesting  to  note  the  lower  read- 
ings (luring  1918,  which  may  be  accounted  for  by  the  smaller 
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amount  of  wire  used  as  compared  with  the  previous  season, 
the  ratio  being  3:1.  Further,  the  insulators  used  during 
1918  provided  a  smaller  leakage  path. 

Treatment  was  usually  given  between  the  hours  of  6 
and  9  in  the  morning  and  7  and  10  in  the  evening: — 

1917.  1918. 
Commenced  Aug.  10  ..  Morning,  118  hours.    June  22,  294  hrs. 
Finished  Oct.  1  . .  Evening,  164  hours.    Sept.  27,  294  hrs. 


Total                                    283  hours  588  hrs. 

The  results  of  electroculture  were  as  follows: 

1917.  1918. 

Tons.    Tons  per     Tons  Tons  per 

acre.  acre. 

Electrified.    .    .    9.1          7.5          10.3  9.46 

Control  ....    5.5          6.4            8.2  8.40 

Increase  . .  17.3%       Increase  . .  12.6% 
.\s  previously  stated,  the  apparatus  never  failed  and  was 
successful  throughout,  although  difficulty  was  expected  in 
keeping  the  network  charged  during  heavy  rain.   On  dark 
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nights  it  was  easy  to  see  tlie  glowiiii^  network  wires.  In  the 
rectifier  hut  grass  grew  extremely  quickly  through  the  rough 
flooring  of  old  sleepeis,  especially  under  the  voltmeter,  and 
in  the  dark  the  tips  of  the  blades  could  be  seen  glowing,  but. 
after  some  days,  these  went  a  dark  brown,  evidently  showing 
that  the  discharge  was  too  intense.  Insects,  such  as  butter- 
flies, etc..  on  many  occasions  were  observed,  and  it  was  no- 
ticed that  when  flying  under  the  network  they  kept  very  close 
to  thft  ground,  or  else  flew  back  away  from  the  wires.  Insects 
that  happened  to  alight  on  the  wires  in  the  hut  could  be  seen 
glowing  in  the  dark,  and  in  most  cases  after  the  current  was 
shut  off  they  were  found  to  be  dead. 

It  was  noticed  in  both  seasons  that  the  potato  haulms 
under  the  network  kept  green  much  longer  than  those  on 
the  control  portion. 

Although  the  percentage  increase  in  1918  was  less  than 
in  the  previous  year,  it  is  to  be  noted  that  the  total  yield  was 
increased  from  14.0  to  18.5  tons,  and  although  the  treatment 
during  191"  only  lasted  seven  weeks,  as  compared  with  three 
months  during  191S,  the  decrease  might  be  explained  by  the 
smaller  area  of  network  wire  in  1918;  but  it  should  also  bo 
noted  that,  owing  to  the  network  in  1918  being  arranged  at 
right  angles  to  that  of  1917  (see  sketch),  about  one-quarter 
of  the  1918  control  portion  had  been  under  the  network  the 
previous  year. 

It  was  unfortunate  that,  owing  to  the  weather  being  so 
wet  during  the  gathering  of  the  1918  crop,  it  was  not  pos- 
sible to  weigh  separately  the  potatoes  taken  frotn  each  quar- 
ter of  the  field. 

Cost  of  Equipment. 
Transformer  of  10  kv.a.  400/120,000  v.  .     £204    0  0 
3-h.p.  synchronous  motor  for  rectifier. ...        55    0  0 

£259    0  0 

Making  rectifier  arms,  etc.,  approx. ...      £41    0  0 


£300  0  0 

It  is  estimated  that  this  equipment  could  easily  deal  with 
100  to  150  acres. 

Two-Acre  Voltage  Equipment. 

Galvanized  steel  wire                                   £2  8  0 

Supporting  wire,  steel,  say                             2  0  0 

Sapling  poles,  insulators,  say  eight  at  lOs . .       4  0  0 

Labor,  say                                                       4  0  0 


£12    8  0 

A  "Danger  Notice"  was  kept  at  the  gate  of  the  field 
warning  people  of  the  high  voltage,  and  this  probably  had  a 
deterrent  effect  on  prospective  thieves,  but  did  not  prevent 
a  big  cart-horse  breaking  through  the  hedge  during  1917. 
which  afterwards  received  a  shock,  departing  with  a  good 
portion  of  the  network  attached  to  it.  The  horse  did  not 
return,  but  we  understand  that  it  was  undamaged.  This  year 
a  sheep  dog  got  under  the  network,  and  after  receiving  a 
shock  through  its  tail,  it  departed  very  hurriedly,  making  loud 
noises,  and  also  did  not  return.  Our  informants  are  not  sure 
what  ill-effects  it  received,  but  say  they  certainly  knew  its 
voice  was  in  good  order  whilst  it  was  within  hearing! 

In  an  adjoining  field,  in  1918,  an  experiment  was  made 
on  a  crop  of  oats,  but  owing  to  various  difficulties  it  was 
not  possible  to  carry  it  out  thoroughly.  The  results  seemed 
to  point  to  an  approximate  increase  of  35  per  cent,  in  grain 
and  an  increase  of  17  per  cent,  in  straw. 


Theo.  P.  Shonts,  president  of  the  Interboro  Rapid  Tran- 
sit Company,  which  operates  the  subway  and  elevated  lines 
in  the  boroughs  of  Manhattan  and  the  Bronx,  New  York, 
states,  in  a  letter  to  the  municipal  government,  that  unless 
an  eight-cent  fare  is  granted  the  company  faces  bankruptcy. 
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Historical  Review  of  Steam  Turbine  Progress 

Tlie  W'estinghousc  Electric  and  Manufacturing  C'oni- 
pany  has  just  issued  their  Circular  1591,  entiled  "An  His- 
torical Review  of  Steam  Turbine  Progress."  This  publication 
was  written  by  Mr.  Francis  Hodgkinson,  whose  commercial 
and  engineering  knowledge  of  the  steam  turbine  is  perhaps 
as  broad  as  that  of  any  man  in  America.  The  circular  is  a 
reprint  of  an  article  which  appeared  serially  and  is  now  gath- 
ered together  in  one  publication  with  the  intention  of  be- 
coming a  handbook  on  steam  turbine  progress.  The  early 
history  of  steam  turbine  engineering  is  gone  into  and  the 
earlier  machines  installed  in  America  are  illustrated.  From 
1899  until  1917,  each  year's  development  is  properly  illus- 
trated with  views  of  all  the  different  types  of  impulse  and 
reaction  turbines  and  the  construction  of  blading",  valve 
chamber,  governor,  throttle  valve,  coupling  and  oil  cooler 
are  shown  in  detail.  This  publication  should  be  a  valuable 
addition  to  designing  and  consulting  engineers.  It  is  being 
used  extensively,  we  understand,  in  the  Government  training 
classes  for  junior  engineers  on  steam  engineering  work. 


And  Toronto's  Mayor,  Too 

.Shoes  arc  up,  beef  is  up. 

Bread  is  out  of  sight; 
Pluml)cr  puts  his  prices  up — 

People  say  "all  right." 

Ink  is  up,  paper  up, 

"Comics"  add  a  half; 
Papers  boost  their  prices  up — 

Patrons  stand  the  gaff. 

Rails  are  up,  coal  is  up. 

Crews  demand  more  wages; 
Trolley  people  ask  relief — 
Papers  froth  with  rage. 

0-B  Bulletin. 


The  International  Paper  Company,  New  York,  have  com- 
pleted plans  for  the  development  of  the  Rapides  des  Forges, 
Three  Rivers,  Que.,  in  connection  with  proposed  newsprint 
and  pulp  mills  to  be  erected  by  the  company  at  Three 
Rivers.  The  plan  of  the  hydro-electric  development  includes 
seven  units  each  of  7,500  h.p.  part  of  the  power  Ijeing  avail- 
able for  the  purpose  of  other  manufacturers.  The  directors 
of  the  company  have  not  yet  come  to  a  final  decision  as  to 
the  carrying  out  of  the  scheme. 


The  Bill  of  the  Levis  County  Railway  Co.  (recently  re- 
organized) has  hcen  before  the  Railway  Committee  of  the 
Quebec  Legislature.  The  company  obtained  franchises  for 
20  years  from  the  municipalities  of  Levis,  St.  Romauld,  Bien- 
ville, and  L^uzon,  but  they  were  not  ratified  by  the  electros 
and  the  requisite  legislative  authority  is  now  sought.  The 
rates  are  to  be  25c  for  six  and  four  tickets,  with  a  cash  fare 
of  10c.  This  was  protested  against,  but  the  committee  left 
the  question  to  the  Quebec  Utilities  Commission  to  be  decid- 
ed on  should  there  be  an  appeal  to  that  body.  Tickets,  pla- 
cards, etc.,  are  to  be  in  the  two  languages,  and  the  cars  of  the 
one-man  control  type. 


At  the  annual  meeting  of  the  Ottawa  Branch  of  the  En- 
gineering Institute  of  Canada,  held  in  Ottawa,  on  Janu- 
ary 9th,  the  following  officers  were  elected  for  the  calen- 
dar year  1919:  R.  deB.  Corriveau,  chairman;  J.  B.  Chal- 
lies.  Secretary;  and  as  members  of  the  Managing  Commitee, 
Messrs.  A.  F.  Macallum,  C.  N.  Monsarrat,  J.  Blizard  and  G. 
R.  Dodge. 
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The  Dawn  of  a  New  Era  in  Electrical  Merchan- 
dising—Large Manufacturing  and  Jobbing 
Company  Place  Expert  at  Disposal  of 
the  Members  of  the  Contractor-Deal- 
ers' Association  in  Toronto 

There  are  already  signs  that  Mr.  Goodwin's  visit  to  To- 
ronto, as  reported  in  our  last  issue,  is  nearing  fruit.  At  lliat 
time  one  of  his  recommendations  was  the  employment  of  a 
skilled  "merchandiser"  who  should  make  the  rounds  of  the 
electric  stores,  offering  suggestions,  giving  advice,  answerin.n 
questions  and,  if  necessary,  taking  charge  of  this  or  that 
store  for  a  day  or  two  at  a  time.  Whether  or  not  as  a  di- 
rect result  of  this  visit,  it  is  very  satisfactory  to  note  that 
the  Canadian  General  Electric  Company,  looking  to  the 
general  development  of  the  trade,  has  already  named  an 
expert  window  dresser  and  retail  sales  organizer,  whose  ser- 
vices are  to  be  placed  at  the  disposal  of  the  electric  stores 
without  charge.  It  is  understood  the  scheme  will  be  tried 
out  first  in  Toronto  and  then  gradually  extended  as  its  use- 
fulness is  better  understood  and  its  results  proven. 

We  cannot  but  feel  that  this  is  a  great  big  step  in  the 
right  direction.  No  doubt  this  one  company  will  feel  that 
it  is  not  called  upon  to  carry  all  the  load  which  will  automa- 
tically shift,  in  all  probability,  to  the  shoulders  of  the  whole 
electrical  manufacturers'  association.  Indeed  it  would  seem 
to  be  an  expense  that  should  best  be  borne  by  the  manufac- 
turers, jobbers  and  central  stations  operating  together,  since 
each  of  these  elements  in  the  trade  is  vitally  interested  in 
boosting  the  sales  of  electrical  equipment  and,  therefore,  in 
seeing  that  the  methods  of  merchandising  adopted  l)y  the 
contractor-dealers  and  others  handling  this  equipment.  :.re 
of  the  most  modern. 

The  Announcement 

The  Canadian  General  Electric  Company  have  sent  out 
the  following  announcement: 

Toronto,  February  2.").  lOlU. 
Toronto  Members   Ontario  Association   of   Electrical  Con- 
tractors and  dealers: — 

Re:  Window  Dressing  and  Show  Window  Displays 

Dear  Sirs, — When  Mr.  Goodwin  was  here  in  Toronto  he 
commented  rather  severely  on  the  .general  appearance  of  the 
show  windows  and  disi)lay  rooms  of  the  electrical  dealers  and 
contractors. 

We  all  appreciate  that  the  show  window,  if  properly 
used,  is  an  excellent  salesman,  and  realizing  that  the  average 
dealer  with  his  many  duties,  cannot  keep  in  close  touch  with 
the  most  up-to-date  methods  of  display,  etc.,  we  have  decid- 
ed to  inaugurate  a  new  service  (confined  for  the  time  being 
to  Toronto  members)  in  that  we  will  offer  the  services  of  a 
special  man  to  advise  you  of  the  l)est  methods  of  dressing 
your  windows,  and  arranging  your  showroom  displays,  and 
if  necessary  he  will  spend  some  time  with  you  in  arranging 
such  displays. 

Mr.  Pollock,  who  will  undertake  this  work,  has  had  a  great 
deal  of  experience  in  window  dressing  and  displays,  and  we 
feel  Mirc  llial  you  will  lind  his  suggestions  and  assistance  of 


value.  If  you  care  to  partake  of  this  service  kindly  com- 
municate with  Mr.  H.  E.  Pollock  of  our  Sales  Department 
and  he  will  visit  your  premises  as  soon  as  possible. 

Yours  very  truly, 
Canadian  General  Electric  Company  Limited. 
A.  S.  Edgar, 

.Supply  Sales  Inspector. 


Hamilton  Dealers  Organize 

On  February  IT  the  electrical  contractors  and  dealers  of 
Hamilton  had  a  very  successful  organization  meeting  in  the 
Koyal  Connaught  Hotel.  l'",igh"teen  members  submitted  their 
applications  and  paid  their  fees.  A  constitution  was  drawn 
up  and  adopted,  the  name  of  the  new  association  determined 
upon  being  the  Hamilton  District  Electrical  Association.  The 
following  officers  were  elected:  President,  Mr.  V.  K.  Stal- 
ford;  vice-ijresident.  Mr.  C.  W.  Chadwick;  secretary,  Mr.  J. 
Culley;  treasurer,  Mr.  Geo.  Lowe;  councillors,  Messrs.  W.  C. 
Reid,  W.  Jack  and  L.  H.  Lander.  It  is  proposed  to  hold 
luncheons  periodically  and  have  speakers  address  the  mem- 
bers on  timely  subjects.  . 


TO  ALL  ELECTRICAL  MEN  IN 
WESTERN  CANADA 
Manufacturers,  Dealers,  Central  Station  Men, 
Etc.,  Etc., 
TAKE   PRELIMINARY  NOTICE 
Under  the  auspices  of  the  B.  C.  Association  of 

Electrical  Contractors  and  Dealers, 
A  GIGANTIC  ELECTRICAL  CONVENTION 
will  be  held  in  the  City  of  Vancouver  on  May 
26th  and  27th  next. 
Chief  speakers  will  be  Samuel  A.  Chase, 
Special  Representative 
Westinghouse  Electric  &  Mfg.  Co., 
and  in  all  probability  W.  L.  Goodwin, 
Author  of  the  Goodwin  Plan. 
Every    electrical    man    everywhere    is  cordially 
invited  to  join  in  this  monster  electrical  gathering. 
Wives  are  also  specially  invited. 

In  order  to  get  on  the  mailing  list  drop  a  card 
to  the  Secretary,  406  Yorkshire  Bldg.,  Vancouver, 
B.  C. 


Messrs.  E.  J.  Philip  &  Sons  have  opened  ofitices  as  con- 
sulting engineers  in  the  Hamilton  Trust  Bld.g.,  Toronto.  Mr. 
F.  J.  Philip  the  senior  member  of  the  firm,  has  had  an  ex- 
tensive engineering  experience.  He  was  for  seven  years 
manager  of  the  gas,  electric  light  and  street  railway  systems 
at  Kitchener,  Ont.,  and  four  years  manager  of  the  gas,  elec- 
tric light  and  water  systems  at  Brockville.  Ont.  He  then  be- 
came engaged  in  Government  work,  and  has  recently  return- 
ed from  Porto  Rico,  where  he  was  emergency  engineer  in 
connection  with  the  waterworks  and  liltration  plants. 
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Price  Differentiation  on  a  Basis 
of  Quantity  and  Service 

 By  Mr.  John  J.  Gibson*  

Tin-  quantity  principle  of  price  differentiation  is  jjrowinii 
in  favor  because  it  is  fundamentally  right,  and  I  shall  not 
enumerate  the  reasons  why,  for  they  are  known  to  you.  But 
the  application  of  the  quantity  principle  may  be  made  in  sev- 
eral ways,  and  of  these  there  are  two  which  differ  widely. 
One  is  to  grade  a  buyer  according  to  his  potential  buying 
power,  and  the  other  is  to  let  him  grade  himself  by  the  ac- 
tual amount  he  buys  at  the  time  of  each  purchase.  The  first 
way  includes  the  familiar  "annual  purchases"  plan,  with  or 
without  rebates.  The  simplest  and  best  known  form  of  the 
second  is  that  of  the  "standard  package." 

These  things  arc  all  so  well  known  to  you  that  1  need 
not  expatiate  on  them  but  need  only  mention  them  to  set 
the  stage  for  what  I  want  to  .say  about  them.  Making  prices 
for  consumers  on  a  quantity  basis  involves  no  difficulty, 
but  in  the  resale  field  a  new  clement  enters  the  case,  and 
one  that  vitally  interests  you  and  every  other  resale  factor 
in  the  industry.  Compensation  to  a  jobber  or  dealer  for  ser- 
vice rendered  can  be  paid  in  only  one  practical  way,  and 
that  is  in  the  form  of  a  discount  or  commission  on  the  goods 
resold. 

We  need,  therefore,  to  apply  two  discounts  to  get  at 
what  a  resale  factor  should  buy  at,  or,  in  reality,  a  single 
discount  made  up  of  two  parts — one  representing  quantity 
and  the  other  service  rendered. 

Present  practice  (with  few  exceptions)  is  to  make  re- 
sale discounts  without  regard  to  quantity  and,  in  some  cases, 
without  regard  to  service.  It  is  the  easiest  way.  Even  when 
we  all  know  that  there  are  many  kinds  and  degrees  of  service 
rendered  a  resale  factor  to  a  manufacturer,  we  see  the  same 
discounts  given  to  concerns  whose  services  differ  widely  in 
character,  amount  and  cost.  We  see  also  the  same  discounts 
given  to  concerns  who  do  varying  amounts  of  business. 
Surely,  the  larger  volume  deserves  due  consideration. 

Why  cannot  these  things  be  measured  ?  They  can,  but 
is  it  wortli  while  ? 

■  Is  anything  worth  while  ?  No  political  economist  ever 
has  advocated  the  "laisser  faire"  principle.  While  the  other 
extreme  of  rigid  control  is  equally  objectionable,  there  is  no 
doubt  of  the  good  common  sense  which  recognizes  things 
as  it  finds  them  and  endeavors  to  regulate  the  disturbing 
elements  in  any  situation  by  reasonable  methods.  Unrestrict- 
ed competition  is  destructive.  Monopoly,  or  the  absolute 
elimination  of  competition  is  equally  evil.  Competition  so 
regulated  as  to  be  fair  and  to  be  conducted  on  clearly  defined 
lines  is  the  very  healthiest  state  of  affairs  in  business. 

It  is  worth  while  for  us  to  measure  resale  service  and 
to  determine  the  part  quantity  handled  is  to  play  in  arriving 
at  proper  compensation  for  a  resale  factor. 

Compensation  for  Service 

My  subject  has  to  do  with  quantity,  but  it  is  inseparab- 
ly tied  up  with  service,  so  it  is  necessary  for  the  moment  to 
analyze  service  briefly,  Let  us  take  your  work.  You  sell. 
You  carry  warehouse  s'tocks.  You  bill  and  collect.  You  in- 
vestigate credits  and  carry  financial  risks.  You  advertise  and 
display  goods.  Your  service  compensation  should  be  and  is 
the  greatest  of  any  resale  factor  in  our  business.  But,  should 
one  of  you  do  less  than  all  the  acts  of  service  just  outlined, 
should  he  have  as  great  a  compensation  as  that  which  is 
paid  for  all  ?  And  again,  if  one  of  you  sells  one-fifth  or 
one-tenth  of  the  quantity  in  any  one  line,  is  he  as  valuable 

•Before  Cleveland  Convention  of  Electrical  Supply  Jobber?. 


a  distributor  to  the  manufacturer  of  that  line  as  another  of 
you  who  sells  five  or  ten  times  as  much  ?  Or,  if  one  of  you 
sells  as  much  as  another  and  does  not  render  the  full  service, 
i.e.,  the  other  fellow  carries  stock  and  you  do  not,  tnc  otlier 
fellow  advertises  and  you  do  not.  or  the  other  fellow  sells 
without  expensive  help  from  the  manufacturer  while  you  do 
not,  are  you  entitled  to  as  good  discounts  as  the  other  fel- 
low ?  No.  VVe  all  agree  on  this  in  theory,  but  in  practice 
no  difference  is  made.  Just  as  in  trade  unions  the  poorest 
workman  in  a  trade  draws  as  big  pay  as  the  best,  so  in  the 
electrical  jobbing  business  the  poorest  jobber  gets  discounts 
as  good  as  the  best.  The  very  fact  that  there  is  a  present 
disposition  to  separate  jobbers  into  two  classes — jobbers  and 
distributors — indicates  that  this  truth  is  recognized  by  manu- 
facturers, at  least. 

As  a  matter  of  fact,  you  do  perform  all  of  the  forms  of 
service  with  two  exceptions.  Let  us  dispose  of  the  less  im- 
portant exception  first.  There  are  some  things,  poles  for  in- 
stance, which  you  sell  on  commission,  doing  no  billing  or 
collecting  or  taking  no  financial  risk  and  having  no  ware- 
house expense.  In  the  comparatively  low  commission  some- 
times accepted  for  such  service  you  show  your  recognition 
of  the  service  principles  as  a  gauge  of  compensation.  The 
other  exception  is  more  important  and  is  vital  to  our  argu- 
ir.ent.  That  lies  in  the  case  where  you  do  not  stock  the 
goods  but  perform  all  the  other  forms  of  service.  If  one  job- 
ber stocks  a  line,  should  he  get  the  same,  compensation  as 
another  who  will  not  do  so  ?  Should  not  a  part  of  your  com- 
pensation be  graded  on  the  degree  in  which  you  render  this 
warehousing  service  which  is  fundamentally  the  real  function 
of  a  jobber  ?  We  start  with  the  assumption  of  a  basic  ser- 
vice discount  for  all  other  service  but  warehousing. 

Here  is  where  quantity  is  in  a  sense  a  direct  measure 
of  service  or  at  least  a  proportionate  measure.  This  is  in- 
deed the  most  variable  item  of  service  in  the  electrical  job- 
bing industry.  A  manufacturer  can  afford  to  give  greater 
discounts  to  the  jobber  who  stocks  his  goods  and  in  propor- 
tion to  the  amount,  the  quantity  or  the  single  order  govern- 
ing price  can  be  made  an  automatic  regulator  and  one  that 
would  be  just  to  both  manufacturer  and  jobber.  A  quantity 
discount  would  give  you  an  extra  margin  of  gross  profit 
which  would  justify  your  buying  in  stock  quantities,  and  if 
you  chose  not  to  do  so  but  chose  to  buy  in  hand  to  mouth 
quantities,  or  never  pass  the  goods  through  your  ware- 
house at  all,  such  a  schedule  would  not  give  you  a  margin 
of  profit  which  you  had  not  earned,  the  smaller  quantities 
naturally  bearing  smaller  discounts. 

Is  this  not  fair  and  should  not  dealers  and  contractors 
or  others  buy  from  you  on  the  same  basis  ?^ 

Method  of  Measuring  Quantity 

Now  as  to  the  matter  of  measuring  quantity.  To  use 
any  other  but  a  perfectly  definite  measure  would  be  only 
to  court  trouble.  Let  us  see,  therefore,  which  ot  tiic  two 
ways  of  measuring  quantity  is  the  more  definite. 

Potential  annual  distributing  power  as  a  basis  of  rating 
is  a  matter  of  judgment  based  on  past  records,  or  is  an  in- 
telligent guess.  Rebates  provide  the  only  guarantee  of  per- 
formance to  meet  promises.  Regulation  by  rebates  is  e.x- 
pensive  and  not  at  all  a  simple  matter  to  keep  straight. 
The  practical  result  of  this  plan  is  no  differentiation  at  all. 
Evasion  is  too  easy,  particularly  when  the  seller  is  weak. 
Absence  of  quantity  differentiation  in  resale  work  throws  a 
burden  on  the  jobber  which  should  not  be  his.  If  a  dealer 
call  buy  one  article  for  the  same  price  as  twenty  the  jobber 
he  deals  with  must  perforce  bear  the  expense  of  filling  or- 
ders for  extremely  small  quantities  with  no  extra  price  for 
the  extra  service,  and  no  dealer  will  make  his  orders  large 
under  such  circumstances.  This  is  a  simple  illustration.  The 
same  principle  applies  when  the  figures  are  multiplied  and 
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llu-  hill  of  f>o"'ls  more  co'inplicatcd.  .Vnnual  htiyinji  iiowcr 
of  a  dealer  would  be  a  poor  way  of  dcterminin;-;  his  prices 
when  no  two  jobbers  could  or  would  acrrce  on  that  annual 
quantity. 

Now,  let  us  take  the  other  way — quantity  on  the  single 
order  governing  price.  It  is  definite.  It  cannot  be  the  sub- 
ject of  a  dispute  at  the  time  or  later,  non-cancellable  orders 
only  being  considered.  It  gives  the  jobber  the  protection  he 
needs  against  imposition  in  the  way  of  small  orders  because 
it  would  put  a  price  on  such  orders  as  would  either  compen- 
sate the  jobber  for  the  extra  cost  of  handling  or  it  would 
encourage  the  jilacing  of  larger  orders  in  the  right  (juanti- 
ties . 

Between  the  jobber  and  the  manufacturer  the  case  is  the 
same.  Quantity  discounts  j^roperly  calculated  would  regu- 
late proper  stocks  and  compensate  both  manufacturer  and 
jobber  for  the  expenses  which  vary  with  quantity.  Natur- 
ally the  principle  would  have  to  be  in  operation  in  all  sales 
schedules — manufacturer  or  jolibcr,  to  dealer,  to  user,  with 


ba.'-ic  service  flifTercntials  between  tlieiii,  oi  com^e,  lo  get 
the  best  and  fairest  results.  The  jobber  could  not  be  expect- 
ed to'  fill  small  orders  at  low  i^rices  and  replenish  his'  stf)c6 
in  like  amo^i^,t^  at  high  cost.  C  onsistency  is  necessary  here 
as  in  all  things  for  success  and  satisfaction. 

Quantity  on  the  single  order  determining  price  is  free 
from  uncertainty.  Doubt  as  to  how  a  competitor  rates  a 
buyer  or  a  dealer  or  a  jobber,  disappears  if  you  are  sure  lie 
can  get  no  price  but  that  which  his  single  order  entitles  him 
to.  And,  indeed,  under  such  circumstances  sales  schedules 
need  never  be  kept  secret.  Why  therefore,  should  not  the 
electrical  jobbing  industry  of  the  country  be  in  favor  of  this 
principle  ?  There  is  no  reason.  Many  jobbers  I  have  talked 
to  admit  this  theory  to  be  correct  but  hesitate  for  obvious 
reasons  to  try  a  plan  not  used  by  everyone  in  the  business. 

Such  a  plan  would  stimulate  quantity,  eliminate  the  low- 
priced  small  orders  and  stabilize  the  market  by  substituting 
a  certain  definite  measure  for  one  open  to  dispute  and  mis- 
interpretation.   'J'hese  reasons  should  apjieal  to  you. 


Putting  the  Electric  Shop  in  Order 


Is  your  electric  shop  just  as  j^ou  would  like  it  to  be — 
location  right,  windows  attractive,  interior  well  planned, 
and  organization  smooth  running  ?  The  Society  for  Elec- 
trical Development  offers  some  splendid  suggestions  in  their 
February  "Sales  Service,"  urging  the  contractor-dealer  not 
to  rest  content  until  he  has  classified,  analyzed  and  corrected 
every  business  weakness  that  comes  to  light.  The  sugges- 
tions take  the  form  of  questions,  sort  of  heart-to-heart  talks 
the  dealer  may  have  with  himself,  and  run  as  follows: 

About  Your  Business  Location 

1 — (a)  Is  the  value  of  your  location  being  impaired  or 
improved  by  the  trend  of  residential  and  business  develop- 
ment ? 

(b)  Is  trade  taking  a  channel  that  leads  into  other  sec- 
tions or  centres  ? 

3. —  (a)  If  it  is  being  impaired,  arc  you  taking  steps  to 
offset  that  detriment  ? 

(b)  Have  you  attempted  to  anlyze  why  this  is  ? 

(c)  Have  you  ever  made  a  real  analysis  of  trade-buying 
activities,  to  learn  the  "How.  Why,  When,  Where"  of  your 
retail  trade  channels  ? 

3 —  If  your  location  is  being  made  more  valuable,  are  you 
taking  full  advantage  of  your  added  opportunities  ? 

4 —  (a)  Can  your  customers  and  prospects  find  you  eas- 
ily, or  is  it  difficult  for  them  to  locate  your  place  of  business? 

(b)  Arc  you  advertising  your  location  to  fix  it  firmly  in 
customers'  minds — doesn't  it  need  it? 

5 —  Have  you  checked  up  your  competitors  and  other  re- 
tailers to  ascertain  how  they  have  studied  the  question  of 
"location"  and  made  the  best  of  their  opportunities  ? 

About  Your  Display  Windows  and  the  Use  You  are  Making 

of  Them 

1 —  (a)  Could  you  improve  your  windows  by  altering 
them  ?  If  so  would  not  the  exepense  be  more  than  justified 
by  the  increased  effectiveness  of  your  windows  ? 

(b)  Are  they  too  small  ? 

(c)  Are  they  properly  lighted  ? 

(d)  Do  they  display  the  goods  to  fullest  advantage? 

(e)  Do  they  allow  sufficient  light  within  the  store  ? 

2 —  Do  you  just  "throw"  a  few  devices  or  supplies  into 
your  windows,  "letting  it  go  at  that;"  or  do  you  plan  your 
displays  carefully  and  with  due  regard  to  the  seasons? 

'.i — Do  you  make  a  point  of  studying  the  "other  ft'llow's 


windows"  and  iirotiting  by  the  knowledge  gained  thereby? 

4—  Do  you  observe  the  first  rule  of  all  good  window  dis- 
l)lay  practice — to  change  your  trims  at  least  once  in  every 
two  weeks  ? 

5 —  Do  you  study  and  use  the  monthly  suggestions  for  dis- 
plays reproduced  in  the  Society's  Sales  Service  ?  Do  you 
make  fullest  use  of  the  display  material  furnished  by  the 
manufacturers 

6 —  Is  the  lighting  of  your  windows  a  credit  to  your  posi- 
tion in  the  Electrical  Industry  ? 

7 —  Do  you  keep  the  windows  clean  and  spotless?  Do  you 
observe  a  regular  schedule  for  cleaning  them  as  well  as 
changing  trims? 

8 —  Do  you  ever  solicit  the  suggestion  of  women-folks, 
in  making  up  your  displays? 

About  The  Interior  Of  Your  Shop 

1 — Is  the  shop  swept  and  dusted  regularly,  and  arc  the 
appliances  on  display  kept  looking  spic  and  span? 

3 — Is  the  lighting  system  such  as  to  properly  illuminate 
j'our  goods  as  well  as  the  store  interior  and  show  them  off  to 
the  best  advantage? 

3 —  Are  there  ample  Convenience  Service  Outlets  avail- 
al)le  for  use  in  demonstrating  lamps  and  appliances  of  ever}' 
character? 

4 —  .-\rc  there  samples  of  supplies  and  fixtures  on  display 
where  they  can  be  pointed  to  by  those  who  chance  not  to 
know  them  by  name  and  arc,  therefore,  at  a  loss  to  make 
their  wants  known?  And  are  these  items  so  cataloged  that 
you  can  locate  your  stock  promptly  ?  , 

5 —  Do  you  segregate  your  stock  in  one  section  of  the 
shop  or  store,  your  fixtures  in  another,  your  appliances  in 
another  and  heavier  household  devices  in  still  another?  Or 
is  everything  jumbled  together? 

6 —  Are  the  appliances  equipped  \yith  price  and  cost-to- 
operate  tags,  such  as  those  furnishetl  by  the  Society  ? 

7 —  Are  seats  available,  for  the  comfort  of  customers  who 
may  desire  a  demonstration  of  washers,  cleaners,  and  so  on? 

8 —  Have  you  endeavored  to  impart  to  your  shop  a  dis- 
tinctive note,  something  unique  in  lighting,  or  arrangement, 
or  color  scheme,  or  customer's  convenience — something, 
whatever  it  may  be,  that  will  make  and  retain  a  place  for  it- 
.self  in  the  minds  of  your  customers? 

1 — Are  your  business  operations    governed  by  a  policy 
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tluil  can  l)c  expressed  dctinitcly  and  in  s.>  many  words?  Have 
you  so  expressed  it.  and  do  you  refer  to  it  for  guidance?  Or 
are  you  goinn  alonjr  more  or  less  blindly.  decidin;j:  each  thin.u; 
as  it  comes  up.  instead  of  settlinij;  the  conduct  of  routine 
of  affairs  once  and  for  all  by  establishinL?  princii)les  and 
policies? 

2 — If  yuu  do  have  an  established  business  jxilicy.  are  you 
then  conductinjj  your  business  accordinjj;ly ? 

:! — If  you  are  not  doinR  so  what  e.xcgse  can  you  offer 
yourself  for  not  either  chauRinv;  your  policy  to  conform  to 
your  i)usiness  activities,  or  chanjiinji  your  activities  to  con- 
form to  your  policy? 

About  Your  Accounting  And  Cost  Keeping 

1 —  1>  yours  merely  a  hit-or-niiss  bookkeepiiii;  system, 
or  do  you  maintain  comprehensive  cost  accounting  and  ci>st 
finding  systems? 

2 —  .Are  you  familiar  with  the  recently  completed  ".Stand- 
ardized Cost  .Accounting  Plan"  as  described  in  detail  in  the 
November  issue  of  the  Sales  Service?  Is  your  present  sys- 
tem as  complete  and  satisfactory  in  all  respects  as  this? 

:{ — Does  your  system  enable  you  to  keep  accurate  track 
of  your  overhead  in  all  its  details  and  to  apportion  it  ac- 
curately in  establishing  prices  for  goods  and  for  service? 
Are  you  sure,  in  other  words,  that  you  are  figuring  everything 
in  the  way  of  costs  that  should  enter  into  a  bill  or  the  price 
of  an  appliance? 

4 — .Are  you  sure  that  all  your  operation>  are  a  source  of 
profit,  or  is  it  possible  tliat  a  more  accurate  and  searching 
cost-finding  method  would  expose  many  leaks  in  your  busi- 
ness that  you  are  unaware  of  today? 

,5 — Do  you  employ  simplified  estimate  and  proposal 
forms  in  soliciting  business,  and  do  you  keej)  accurate  re- 
cords of  all  estimates  and  proposals  submitted? 

a — Does  your  system  include  the  keeping  of  a  perpetual 
inventory  of  goods  and  supplies  in  stock,  and  do  you  have  an 
accurate  method  of  keeping  track  of  the  amount  of  material 
sent  out  on  a  job.  the  amount  used  and  the  amount  return- 
ed? 

7 —  Does  your  accounting  system  afford  you  a  daily  or 
weekly  understanding  of  the  exact  status  of  your  business? 

8 —  Can  you  prepare  readily  and  in  satisfactory  form  a 
statement  of  your  business  sucli  :i<  banks  and  credit  mana- 
gers require? 

About  Your  Selling  Methods  And  Your  Selling  Talent 

1 — :Do  all  who  sell  for  you  understand  that  electrical  ap- 
pliances should  be  sold  for  what  they  will  do,  rather  than  for 
what  they  are — do  they,  in  other  words,  sell  the  "idea"  rather 
than  the  mere  appliance  itself? 

3 —  When  demonstrating  an  appliance,  do  they  state  the 
cost  in  cents-per-hour-to-operate?  Or  do  they  confuse  the 
customer  by  talking  "watts,  amperes,  ohms."  and  other 
"Greek"  terms? 

3 —  Are  they  able  to  state  in  simple,  non-technical 
language  the  scope  and  character  of  service  that  each  ap- 
pliance performs,  and  show  wherein  and  how  the  service  of 
the  appliance  will  satisfy  the  customer's  needs? 

4 —  Are  they  well  grounded  in  the  fundamentals  of  sell- 
ing? How  do  you  know  that  they  are?  Have  you  ever  made 
it  your  business  to  find  out?  Have  you  ever  supplied  them 
with  printed  sales  helps  such  as  the  S.  E.  D.  booklets  "How 
to  Sell  An  Idea."  or  "Buying  .A  Cause  And  Paying  For  Ef- 
fect." and  others  published  by  manufacturers?  Are  they 
making  improvement  in  their  knowledge  and  practice  of  sel- 
ling? 

5—  Dc  you  ask  the  Society  for  specific  assistance  for 
helping  your  sales  people  improve  their  ability  to  sell? 

C — Do  you  supply  your  sales  people  with  the  incentive 


of  an  assured  increase  in  income  in  return  for  improventents 
in  their  selling  methods  and  results?  Could  you  improve 
your  selling  conditions  by  compensating  your  help  on  a  dif- 
ferent basis — for  instance,  an  equitable  profit-sharing  basis, 
or  an  automatic  increase  in  income  in  return  for  an  increase 
in  sales? 

Do  your  sales  people  as  well  as  yourself  benefit  by  the 
selling  suggestions  and  assistance  by  the  Society  and  manu- 
facturers? 

Advertising 

1 —  Do  you  set  aside  a  iletinite  sum.  or  a  percentage  ol 
your  gross  business,  to  be  spent  for  advertising?  Or  do  you 
follow  the  haphazard  practice  of  advertising  only  when  it 
strikes  your  fancy  to  do  so? 

2 —  (a)  Have  you  ever  had  your  advertising  policy  and 
your  advertising  copy  analyzed  and  criticized  constructively 
by  competent  authorities? 

(b)  .Are  you  satisfied  that  tiiose  things  are  as  good  as 
they  well  could  be? 

(c)  Do  you  make  use  of  the  advertising  suggestions  and 
illustrations  supplied  by  the  Society? 

3 —  Is  the  impression  that  one  naturally  would  receive 
from  reading  your  advertising  in  keeping  with  the  impres- 
sions received  when  your  store  is  visited?  That  is  to  say.  il 
in  your  advertising  you  talk  of  service,  prompt  attention, 
courteous  treatment,  trustworthy  advice  regarding  the  selec- 
tion of  appliances,  and  so  on.  do  you  make  good  on  tln^se 
statements? 

4 —  Do  ytni  keep  a  scrap.-l)ook  of  your  advertisements  to 
show  wheli  and  where  they  ajjpeared.  and  such  items  as  their 
cost,  the  temperature  and  state  of  weather,  the  sales  of  the 
items  mentioned  in  the  advertisements?  Do  you  then  make 
a  business  of  studying  that  information  to  discover  how  your 
advertising  can  best  be  improved? 

") — Do  you  receive  any  helpful  service  from  newspai)ers 
in  your  city?  Do  you  look  to  them  for  help  that  tiiey  usually 
extend  to  their  advertisers? 

()— Do  you  study  your  fellow-dealers'  advertising  and  en- 
deavor to  make  your  advertising  superior? 

General 

1—  (a)  Have  you  ascertained  what  should  be  considered 
a  fair  "turnover"  in  your  business  and  are  you  keeping  up 
with  that  standard?    Could  it  be  bettered? 

2 —  Have  you  any  tried  and  tested  plans  for  getting  rid  of 
dead  stock? 

3 —  (a)  Have  you  ever  analyzed  the  actual  purchasing- 
power  of  your  community? 

(b)  Do  you  gauge  your  lousiness  by  the  estimated  per- 
centage of  business  you  secure  against  what  the  figures  say 
you  should  get,  or  are  you  content  to  judge  the  current  year's 
business  by  the  percentage  of  increase  shown  over  that  for 
the  preceding  year? 

4 —  When  things  go  wrong  in  your  business  do  you  hunt 
until  you  find  the  cause  of  the  trouble,  and  then  take  steps 
to  correct  it?  Or  do  you  believe  in  "letting  well  enough 
alone?" 

5 —  Each  week  do  you  reserve  a  ])eriod  to  dismiss  from 
your  mind  routine  matters  and  do  some  real  constructive 
planning  for  the  betterment  of  3'our  business? 

6 —  -(a)  Are  you  a  member  of  the  local  and  national  trade 
organizations,  ar  d,  if  so,  do  you  make  use  of  the  l)enefits 
and  opportunities  such  membership  affords? 

(b)  .Are  you  a  good  "mixer"  in  a  business  sense  in  your 
community? 

T — Are  you  making  full  and  complete  use  of  the  Society's 
many  facilities  for  helping  you  to  effect  improvements  in  your 
l)usiness?  If  not,  why  not  do  so  for  IDlii? 
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Hardware  Stores  Handling  Electrical  Goods 

Disciissin.n'  thu  question  of  hardware-  stores  liaiidliii.in  c-li-c- 
trical  ai)i)liaiiccs,  Mr.  I^d.i^ar.  Canadian  (ieiural  l^lcctric 
Company,  sijcaking-  Ijcforu  the-  Hardware  Retailers'  Conven- 
lion,  in  hraniihon,  recently',  said: 

"'I'hv  (iiiestion  has  been  asked,  time  and  time  ;i.nain — 
sh(]ulil  the  hardware  .store  sell  eleclrieal  merehandise  ?  'i"he 
electrical  dealers  answer  'no,'  and  the  liardware  dealer  says 
'we  must.'  And  then  both  sides  jjroceed  w  ith  ar.Ljnmc  nts  and 
incidents  to  prove  whatex-er  they  desire.  .\s  a  nuittir  ol 
fact,  lioth  are  wron^  and  hoth  are  ri.^ht.  It  is  trne  that  some 
hardware  dealers  liave  carried  on  their  electrical  merchan- 
d'sing  activities  in  a  manner  prejudicial  to  the  electrical 
dealer's  interests.  It  is  also  trne  that  in  many  comnuinitics 
electrical  jiierchandisins  would  have  become  virtually  staj?- 
nant  if  it  were  not  for  the  aj4.!4rcssivcncss  of  the  central  sta- 
tion and  the  Iiardvvare  dealer. 

"The  whole  matter,  as  it  seems  to  me.  simmers  down 
to  this — there  is  no  valid  reas(Mi  why  the  hardware  store 
should  not  luerchandise  electrical  apidianees  and  other  su])- 
])lies  provided  that  they  deliver  with  each  piece  of  electrical 
merchandise  sold,  a  certain  amount  of  electrical  knowled.i^e. 
The  electrical  merchant  has  that  knowledge  and  if  the  hard- 
ware uian  expects  to  comjiete  with  him,  both  he  and  his 
salesmeti  uiust  acquire  suflicient  knowled,ue  of  electrical  sup- 
])lies  to  intellii^ently  conduct  the  electrical  end  of  his  busi- 
ness. For  instance,  a  hardware  dealer  sells  a  toaster.  He 
tells  the  purchaser  it  can  be  operated  for  2  cents  a  day.  and 
the  statement  is  believed.  The  purchaser  takes  his  toaster 
home  and  places  it  in  continuous  operation  to  heat  a  small 
chicken  coop,  with  the  residt  that  the  followin.t;-  month  his 
li.uht  bill  is  $;i3.00.  Many  instances  mi,t>ht  be  quoted  where 
electrical  supplies  are  merchandised  in  this  way  by  dealers  un- 
familiar with  the  appliances  or  the  cost  of  operation,  but  if 
tlie  hardware  dealer  would  take  some  pains  to  inform  him- 
self and  his  salesmen,  re.gardin.u  the  more  staple  electrical 
supi^lies,  there  is  no  doubt  that  the  hardware  dealer,  willi 
his  advanced  selling'  methods,  would  become  a  bi.y  factor  in 
the  distribution  of  the  more  staple  electrical  supplies. 

"It  would  pay  the  hardware  dealer  to  get  in  touch  with 
the  manufacturers  of  small  motors  and  electrically  operated 
devices  used  in  the  home.  This  is  a  time  of  great  economy. 
There  arc  many  thousands  of  cicctridally  driven  labor  saving 
devices  l)eing  sold  each  year  and  this  number  is  increasing' 
in  sjiite  of  the  increased  cost  of  livin.i>',  due  solely  to  the  fact 
that  they  are  reliable  labor->avers.  It  will  lie  found  that  the 
sale  of  each  new  appliance,  rather  than  exhausting  the  field, 
creates  additional  customers  by  practical  education.  Tt  is 
to  be  hoped  that  the  hardware  dealer  who  undertakes  the 
selling  of  electrical  merchandise  will  himself  become  thor- 
(-u.g'hly  educated  to  the  use  and  operation  of  the  many  staple 
lines  which  can  be  handled  to  advantage  by  the  hardware 
dealer,  as  a  correct  knowledge  of  these  lines  is  absolutely 
i^s.ntial  to  assure  the  success  of  his  merchandising  efforts 
in  ihis  direction." 


Even  the  Architect  Sees  Humor  in  This 

The  specification  of  the  architect,  so  far  as  the  electrical 
installation  in  buildings  is  concerned,  has  always  been  more 
or  less  a  handicap  to  the  electrical  contractor  and  tlie  fol- 
lowing example,  prepared  we  understand  by  an  architect, 
would  seem  to  indicate  that  they  are  at  last  be.ginning  to 
realize  the  liumor  of  the  situation  they  themselves  liavc  cre- 
ated and  maintained  for  so  long.  The  title  is:  Si)ecificatiiuis 
of  wire-pulling  in  connection  with  a  girl's  residence  in.... 

General  Conditions 
Objects. — .\s  the  ))rimary  objecl  of  the  electrical  instal- 
lation is  the  amusenu'iit  of  ilie  inmates,  the  workmen  shall 


use  all  diligence  in  regaling  the  girls  willi  gruesome  stories 
of  death  by  electrocution,  whether  by  lightning,  in  tlie  chair, 
by  accident  or  for  pleasure.  They  shall  also  give  tliem  a 
tluji'inigh  knowledge  of  the  theory  of  electricity  and  enai)le 
them  to  define  offhand  the  difference  between  direct  currents 
and  \  alencia  raisins. 

Board. — The  board  under  which  this  work  shall  be  dune 
is  composed  of  twenty-four  members,  each  one  of  whom 
has  a  distinct,  separate,  and  different  idea  as  to  how  the  work 
.■-hall  ijroceed.  The  contractor,  under  a  heavy  penalty,  shall 
alisfdutely  guarantee  satisfaction  to  each  individual  member 
as  well  as  to  the  board  collectively.  Failure  to  accomplish 
this  will  abrogate  any  liability  whatever  on  the  part  of  the 
architect  as  to  the  issuance  of  a  final  certificate. 

Voting. — In  the  case  of  a  tie-vote  between  any  two,  four, 
six,  eight,  ten  of  twenty  members,  the  President  shall  have 
the  casting  vote  as  to  how  the  w'ork  shall  be  done,  after 
which  the  workmen  will  proceed  to  do  it  as  they  damn  please. 

Foreman. — The  foreman  shall  not  only  provide  heavy 
bonds,  but  shall  also  wear  a  chain  and  ball  as  a  repressive 
measure  against  his  inevitable  desire  to  abduct,  elope  with, 
abscond  w-ith  or  otherwise  to  get  away  with  the  pretty  sec- 
retary of  the  board. 

Treasury. — The  treasury  will  not  be  guarded.  If  it  is 
not  dishonestly  robbed  during  the  progress  of  the  works  it 
will  sure  be  honestly  robbed  at  the  conclusion  of  the  job,  so 
ill  any  event  the  till  will  be  empty. 

Soldering  Irons. — Soldering  irons  may  be  used  in  connec- 
tion with  the  work,  but  their  use  shall  in  no  case  be  diverted 
to  the  curlin.g  of  the  .girls'  hair.  Nothing  but  soft  solder  shall 
be  used,  and  to  facilitate  the  smooth  running  of  the  job  it 
shall  be  handed  to  the  matron  in  large  quantities. 

Switches. — Only  one  switch  will  be  required  and  this 
shall  remain  in  the  hands  of  the  matron  for  the  chastisement 
of  any  girl  who  may  attempt  to  electrify  the  workmen  by 
flashes  from  her  eyes. 

Inspection. — The  work,  as  usual,  will  be  inspected  by  the 
Hydro,  and  if  the  building  be  burned  down  through  faulty 
installation  the  inspector  will  require  no  further  evidence 
that  the  work^  is  defective,  and  may  order  its  immediate  re- 
moval. 


Electric  Club  of  Toronto 

The  Electric  Club  of  Toronto  held  their  usual  weekly 
luncheons  on  February,  14,  21  and  28.  The  speakers  on  the 
various  occasions  were:  On  February  14,  James  T,  Gunn, 
vvhose  topic  was:  "Labor's  Relation  to  Reconstruction 
Problems."  On  the  21st.  Professor  C.  A.  Chant,  of  the  Un- 
iversity of  Toronto,  spoke  on  "Some  Recent  Developments 
in  Astronomy."  and  on  the  28th  Captain  Frank  Johnson 
described  some  of  his  experiences  in  motor  transport  work 
in  France.  The  attendance  is  very  gratifying,  running  as 
high  as  1.50.    The  paid-up  meml)ership  to  date  is  180. 


Admiral  Jellicoe's  Message 
The  primary  cause  of  the  shameful  surrender 
of  the  German  fleet  was  the  loss  of  morale  on 
the  part  of  the  personnel.  This  was  brought 
about  by  the  strangling  effect  of  sea  power  on 
sea  communications  and  the  knowledge  gained 
at  Jutland  that  this  power  was  irresistible.  The 
significance  of  this  to  an  Empire  which  is  abso- 
lutely dependent  on  sea  power  for  its  communi- 
cations is  obvious.  The  lesson  to  the  Empire 
is  that  we  should  never  allow  our  sea  power  to 
be  called  into  question.  It  is  our  Life  Blood. 

(Sgd)  Jellicoe. 
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How  I  Increased  My  Sales  100 
Per  Cent 


\  short  time  ago  I  decided  to  try  and  increase  niy  sales 
ot  electric  washing  machines. 

First,  I  went  very  carefully  over  the  list  ot  "female  help 
wanted"  advertisements  in  the  evening  papers  and  from  the 
names  made  four  lists  as  follows: 

(1)  The  housewife  who  wants  a  general  servant  and  says 
nothing  in  her  advertisement  about  "washing  done  out." 

(2)  The  advertisements  for  washwoinen  for  the  well-to- 
do  houses. 

(n)  The  advertisements  for  washwomen  for  the  salaried 
people. 

(4)  The  advertisement  for  washwomen  for  the  mechan- 
ics and  artisans. 

The  addresses  of  the  advertisers  assisted  me  to  locate  and 
divide  the  classes.  Promptly  next  mornin.g  I  mailed  freshly 
written  letters  of  which  the  following  models  give  the  import 
of  the  idea.  These  letters  showed  a  cut  of  the  washing  ma- 
chine I  handled  and  the  wording  varied  with  the  class  of 
customer  to  whom  T  was  appealing. 

To  the  First  Class: 

iJear  Madam. — ^'ou  advertised  in  last  night's  paper  for 
a  general  servant.  Is  she  to  do  the  whole  or  any  part  of  the 
the  washing?  If  she  is.  there  is  one  way  you  can  keep  her  and 
keep  her  contented. 

Have  an  Electric  Washer  installed  before  the  prospec- 
tive domestic  arrives.  Then  before  she  can  get  one-half  way 
ihron.gh  her  list  of  the  perquisites  you  must  give  her,  the 
number  of  afternoons  and  evenings  off.  the  Sunday  privileges 
etc'  phone  to  us  and  say:  "Is  that  (insert  your  telephone 
number)  speaking?"  W  e  answer  "Yes."  You  say  "All  right, 
this  is  Mrs.  (name)  speaking;  that  will  suit  me  very  nicely." 

Before  the  prospective  maid  has  finished  her  Just  ( ?) 
demands,  our  demonstrator  is  entering  (as  pre-arranged) 
your  back  door,  has  slipped  down  to  the  laundry,  is  sitting 
on  a  chair  reading  the  paper  while  the  Electric  Washer  dem- 
onstrates to  the  prospective  domestic,  whom  you  presently 
lead  in,  that  there  is  no  work  at  all  in  washing. 

You  will  be  getting  replies  to  that  advertisement  shortly 
after  you  get  this  letter.  Hadn't  you  better  phone  us  at  once 
to  "carry  on?" 

Yours  for  Better  Service. 
Suggested  Letter  for  Fourth  Class: 

Dear  Madam, — We  notice  by  your  advertisement  in  last 
night's  (paper)  that  you  are  again  without  a  domestic  to  do 
your  washing.  Believe  me  you  cannot  keep  them  unless  you 
follow  the  path  of  least  resistance. 

We  will  be  pleased  to  send  you  on  trial  an  Klectric  A\'ash- 
er,  or  demonstrate  same  at  our  shop  (give  address).  We 
guarantee  the  Electric  W^asher  and  Wringer  does  all  the 
work — literally  every  bit  of  it.  The  domestic  is  really  the 
engineer. 

There  is  much  satisfaction  and  great  gain,  as  your  hus- 
band knows,  by  having  the  engine  all  ready  before  the  en- 
gineer arrives.    Our  phone  is  (insert  number). 

Yours  truly, 

Then  I  was  careful  that  the  man  (or  woman)  sent  out  as 
demonstrator  knew  how  to  do  a  washing  just  like  a  China- 
man. An  inexperienced  demonstrator  is  worse  than  none  for 
all  the  mistakes  are  blamed  on  the  machine.  Also  a  man 
or  woman  who  thinks  it  is  beneath  his  dignity  to  know  all 
about  the  little  details  of  washday  is  an  n.g.  salesman. 

There  is  no  reason  in  the  wide  world  why  washing  ma- 


cliincs  cannot  be  placed  in  practically  every  home,  Uon't 
talk  price.  Don't  even  worry  about  selling  the  machine,  l>ut 
sell,  rather,  a  washing  well  done,  in  short  time,  with  a  mini- 
mum of  labor.  Create  the  desire  to  own  ihi^  tiling  which 
does  such  satisfactory  work  ami  the  sales  follow  as  a  matter 
of  course. 


High  Voltage  Generators  for  Radio  Communication 

For  use  in  continuous-wave  radio  work  tiu-  W'eslinghouse 
I'^lectric  &'Manufacturing  C'o.  has  manufactured  a  numl)er  of 
types  of  small  direct-current  maciiines,  which  have  been 
used  by  the  Signal  Corps  for  communication  in  France,  and 
by  the  Xavy.  (J)ne  of  these  is  a  two-commutator  generator, 
giving  direct  currj^-nt  at  :i~  volts,  2..)  amp.  to  light  the  fila- 
ments of  three-element  vacuum  tul)es,  and  ;it  ;^S()  volts,  SO 
milli-amp.   for  the  output  circuit  of  vacuum   lul)es  used  to 


Airplane  Generator 


.generate  continuous  high-frequency  oscillations.  This  gen- 
erator is  mounted  on  the  landirig-gear  of  an  airplane,  so  that 
the  back-wash  of  the  propellor  drives  the  generator  by  means 
ot  a  small  two-bl.-ide  wooden  fan.  Thus  the  .generator  runs 
whenever  the  plane  is  in  motion,  and  also  when  it  is  on  the 
.ground  with  the  engine  running.  Constant  voltage  with  variable 
speed  is  secured  by  an  ingenious  arran.gement  of  differential 
fields  controlled  l)y  a  two-element  vacuum  tube  mounted  in 
the  streamline  housing  at  the  rear  of  the  machine.  This 
generator  furnishes  power  for  sending  and  receiving  radio- 
telephone messages  between  airplanes,  and  between  airplanes 
and  the  ground. 


Square  D'Company  Markets  New  Switch 

'i'hcre  are  some  out>tanding  features  in  tlie  new  switch 
known  as  Ninety-Six  Two  Eleven,  just  put  on  the  market  by 
the  Square  D  Company,  Detroit.  Mich.  .\n  investigation  car- 
ried on  by  this  company  disclosed  the  fact  that  there  is  an 
enormous  market  for  a  switch  of  this  type.  This  fact  led  to 
production  of  the  switch  in  large  quantities,  reducing  manu- 
facturing costs  and  resulting  in  a  low  selling  price.    The  new 


switch  i.-.  shown  in  the  accompanying  illustrations.  The 
switch  is  a  30  ampere.  12.";  volt  unit,  using  Edison  plug  fuses. 
The  current  cirrying  parts  are  enclosed  in  a  cabinet  made  of 
1()  guage  steel.  Switch  is  operated  by  a  handle  on  thte  out- 
side of  the  box.  The  Ijox  is  equipped  with  a  hasp  so  that  the 
cover  may  l)e  locked  preventing  access  to  live  parts  by  any 
except  authorized  persons.  A  lock-ofT  device  permits  lock- 
ing tlic  switch  in  the  "off"  position  when  this  becomes  neces- 
sary. No.  1)0,211  bears  the  combined  fire  and  accident  label 
of  the  Underwriters'  La])oratories. 
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Notable  Advance  in  the  Design  of  Westinghouse  Fans   Spt  c 

Advances  have  bci'ii  made  in  the  dcsi.nn  cif  W'csl i1114lKn1.sc 
single  phase  alternating-current  inducticjn  motors  for  12  and 
15  inch  fans.  The  new  design  gives  a  wider  range  of  operat- 
ing speeds  than  has  hitherto  heen  found  i)o-isil)le  even  witlh 
a  split  phase  winding,  which  uses  reactance  and  resistance 
coils  to  secure  a  modified  form  of  three-phase  current,  and 
requires  considerable  energy  in  the  resistance  and  reactance 
coils  without  corresponding  gain  in  the  efficiency  of  the 
motor.     A  current  transformer  is  used   in   the  base  of  the 


12  in.   Oscillating  Fan 

motor  in  place  of  a  choke  coil.  The  starting  winding  is 
energized  by  this  transformer  and  is  in  circuit  continuously, 
no  centrifugal  switch  being  used.  The  design  of  this 
transformer  makes  it  possilrle  to  vary  the  speed  of  the 
motor  within  wide  limits  without  sacrificing  the  start- 
ing voltage  and  therefore,  the  starting  torque.  The 
primary  of  the  transformer  is  in  series  with  the  main 
winding  and  the  secondary  in  series  with  ttie  start- 
ing winding.  With  this  connection  the  motor  receives 
two  separate  currents  with  large  displacement  which  gives 
the  necessary  torque  for  starting  the  motor,   and   little  loss 


Off.  IJ  Low.  Mediunvhigh. 

Diagram  of  connections 

when  running  at  full  speed.  The  motor,  by  using  a  series 
transformer  instead  of  a  choke  coil,  is  receiving  two  currents 
out  of  phase  with  each  other,  and  consequently  operates  as 
a  polyphase  motor  of  a  two  phase  type.  Such  a  motor  lias  a 
torque  at  any  speed  down  to  zero,  consequently  the  fan  load 
may  be  operated  at  any  point  desired. 

The  following  shows  a  comparison  of  the  performince 
of  the  12  inch  fan  motor  with  series  transformer  control,  with 
one  with  a  choke  coil  control: 

T  ra  n  s  f o  r  m  e  r  C  (j  n  t  ro  1 
.Speed  Watts  Starting  Volts 

High,  1, .■).'.()  r.  p.  ni.  50  60 

Medium,  I, :;()()  r.  p.  I!'.)..")  70 

Low,  l.OliO  r.  p.  m.  :i3  80 


;e,  .ViO  r.  p.  m. 

Choke  Coil  Control 
Speed  Watts 
High,  1,64.")  r.  p.  m,  45.5 
Medium,  1,510  r.  p.  m.  40.0 
Low,  1,415  r.  p.  m.  :i9 
Speed  change,  225  r.  p.  m. 

The  comparison  shows  a  considerably 


Starting  Volts 
56 
HO 
i»0 


speed 


reater 

change  with  the  series  transformer  control  and  a  further  ad- 
vantage in  the  starting  voltage.  This  type  of  winding  elim- 
inates the  use  of  the  centrifugal  switch  used  with  the  choke 
coil.  The  change  renders  the  motor  less  liable  to  injury 
through  lack  of  attention  and  careless  handling.  The  power 
imput  is  slightly  greater,  but  the  efiliciency  is  increased  ac- 
cordingly witli  the  added  advantage  of  a  greater  change,  and 
the  impossibility  of  burning  out  the  starting  winding  of  the 
motor.  The  choke  coil,  using  reactance  and  resistance, 
wasted  energy  in  the  coils  without  a  corresponding  gain  in 
efficiency. 


The  Imperial  Trading  Co. 

Further  evidence  of  deep  faith  in  the  future  of  Canada 
and  Canadian  commerce  is  furnished  by  another  new  com- 
pany, recently  formed,  the  Imperial  Trading  Company,  with 
head  offices  in  the  Herald  building,  Montreal.  This  company 
intends  to  deal  in  iron,  steel,  copper,  brass  lead,  spelter,  and 
other  metals;  in  rails,'  railway  equipment;  motors,  generators, 
transformers,  and  machine  shop  tools;  wool  felt,  cotton  waste 
and  other  textile  products,  also  pulp  mill  and  mining  machin- 
ery. The  company  is  also  negotiating  for  a  number  of  sole 
agencies  for  Canada,  of  important  products  from  the  Orient, 
including  China.  Japan,  East  Indies,  Malay  States,  India. 
Ceylon,  Indo-China,  Straits  Settlements,  etc.  The  president 
is  Major  G.  A.  E.  Bury,  son  of  Sir  George  Bury.  Major  Bury, 
before  joining  the  overseas  forces,  was  a  prominent  barrister 
in  Winnipeg;  he  returned  to  Canada  recently  after  over  three 
years  with  the  Canadian  expeditionary  force;  he  is  a  graduate 
of  the  University  of  Manitoba.  The  vice-president  and  gen- 
eral manager  is  Mr.  E.  C.  Peterson,  formerly  district  manager 
of  the  Northern  Electric  Company,  Limited.  Prior  to  that, 
he  was  in  charge  of  the  production  department  of  the  Western 
Electric  Company,  Chicago,  with  which  he  began  his  business 
career  in  September,  1899,  immediately  after  graduating  from 
the  Iowa  State  College,  in  mechanical  and  electrical  engin- 
eering, receiving  the  degree,  B.  Sc. 


Personal 

Mr.  Ernest  Oliver,  Toronto,  has  been  appointed  super- 
intendent of  the  Toronto,  Niagara  &  St.  Catharines  electric 
railway  by  the  Board  of  Directors  of  the  Canadian  National 
Railways. 

Mr.  Geo.  J.  Nelson,  B.Sc,  for  many  years  chief  draughts- 
man for  Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  is 
recovering  from  a  severe  attack  of  pneumonia.  He  will  soon 
be  able  to  resume  his  duties. 

Mr.  Lawford  Grant,  who  has  severed  his  connection  with 
the  Eugene  F.  Phillips  Electrical  Works,  Ltd..  was,  on  Febru- 
ary 8,  entertained  at  dinner  at  the  Engineers'  Club,  Montreal, 
by  the  stafif  of  the  company,  and  presented  with  a  mahogany 
clock. 

Captain  F.  R.  Glover,  assistant  general  manager  B.C.E.R. 
Company,  has  resumed  his  duties  after  an  absence  of  nearly 
three  years.  Before  returning  to  Canada  last  year.  Captain 
Glover  was  in  France  with  the  Canadian  forces,  his  regiment 
participating  in  the  Vimy  Ridge  battle.  For  the  past  year 
lie  has  been  superintending  the  Dominion  police  activities,  in 
connection  with  the  Military  Service  Act,  in  British  Colum- 
bia. 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :  Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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Current  News  Notes 


Hastings,  Ont. 

A  new  Hydro  transmission  line  lias  been  proposed  from 
Healy's  Falls,  to  serve  the  municipalities  of  Havelock.  i^cl- 
mont,  Norwood,  Hastings,  Keene  and  Westwood.  The  line, 
if  constructed,  would  also  serve  as  an  auxiliary  source  of 
power  to  llu'  city  of  1 'eterhoro. 

Markham,  Ont. 

A  hy-law  was  recently  passed  in  Markham.  Onl..  author- 
izing an  expenditure  of  -i;"), ()()()  f)n  alterations  and  additiouN  to 
the  electric  ])lant. 

Montmagny,  Que. 

The  town  of  Montmagny  has  hcc'U  authorised  by  the 
Quei)ec  Legislature  to  develop  liy dro-electrtic  power  and  to 
sell  current.  A  proposal  to  start  a  street  railway  was  de- 
feated. ' 

Montreal,  Que. 

Messrs.  .Smart  &  Burnett,  consulting  engineers,  Mont- 
real, have  been  retained  by  the  Canadian  .Rolling  Mills  Co., 
Ltd.,  Montreal,  to  re-organize  their  power  distributing  system. 

The  Montreal  City  Council  ha>  i)assed  a  resolution  to  the 
efTcct  that  as  the  cost  of  lighting  and  electric  power  is  high 
in  Montreal  the  city  commissioners  be  requested  to  submit 
the  question  to  the  i'ublic  Utilities  Commission,  so  as  to  ol)- 
tain,  if  jxissible.  a  reduction  in  iirice  of  electricity  in  Mon- 
treal. 

A  privately  promoted  Bill  having  for  its  object  the  re- 
peal of  the  contract  between  tiie  City  of  Montreal  and  the 
Tramways  Company  received  only  two  votes  in  the  Private 
Bills  Committee  of  the  Quebec  Legislative  Assembly.  The 
Bill  also  provided  for  the  appointment  of  a  commission  to 
prepare  a  fresh  contract  between  the  city  and  the  company, 
and  further  that  any  franchise  or  modification  of  existing 
franchise  to  a  public  utility  company  in  Montreal  should  be 
granted  only  by  the  direct  representatives  of  the  electors. 
The  City  Council  supported  the  main  provisions  of  the  Bill, 
having  always  opposed  the  action  of  the  Quebec  Government 
in  taking  the  iniative  in  the  matter  of  the  contract  now  in 
force. 

New  Westminister,  B.  C. 

The  Tudhope  lUectric  Motors  Company,  New  Westmin- 
ister, B.  C.  is  proceeding  with  a  plant  for  converting  metal 
scraps  by  the  use  of  the  electric  furnace. 

Parry  Sound,  Ont. 

With  a  view  to  extending  local  industry  at  Parry  Sound 
it  has  been  proposed  to  enlarge  the  municipal  electric  .sys- 
tem so  as  to  -be  able  to  sujjply  light  and  power  at  chea]:)er 
rales. 

Perth,  Ont. 

Hydro  power  vva-'  turned  on  in  Perth,  Ont.,  on  February 
19.  Pending  the  completion  of  the  High  Falls  plan;,  power 
is  >upi)lied  from  Merrickville.  While  only  the  factories  are 
at  present  being  served,  it  is  intended  to  cover  the  vvlmK- 
town  in  till'  near  future. 

Quebec,  Que. 

For  the  first  time,  the  Public  Service  Corporation,  of 
Quebec,  has  i)ublished  an  annual  statement.  This  shows  gross 
of  $2-12, and  exi)enses  and  taxes  -lil  .">(). 711.  leaving  net 
earnings  of  $!)LC21.  Interest  on  the  bonds  took  .$2.'). 000.  The 
balance  of  $(')ri,r)31  remaining  as  net  ])ro(it,  is  carried  lorward 
to  sur])lus.  bringing  the  total  surplus  to  .fidH,?")!).     p'rom  this 


the  directors  set  aside  .$35,000  to  dei)reciation  of  plant.  $:.'0,000 
to  reserve  account,  and  $4,000  to  reserve  for  repairs,  etc. 
After  some  minor  deductions  a  balance  of  $!H,i.'it)  was  carried 
forward  in  profit  and  loss. 

Regina,  Sask. 

it  is  estimated  that  about  8,000  miles  of  new  rural  tele- 
phone lines  and  extensions  will  he  constructed  by  the  Saskat- 
chewan Government  this  year. 

St.  Catharines,  Ont. 

The  annual  report  of  the  .St.  Catharines  Hydro-electric 
System  shows  earnings  amounting  to  $14.5,84.'),  compared  with 
$117,190  last  year.  Expenses  amounted  to  $111,570,  as  com- 
pared with  $84,409  last  year.  The  net  surplus  is  $24,031  as 
against  $32,980  last  year.  Total  assets  amount  to  $.370,71 :{  and 
liabilities  $355,089. 

Three  Rivers,  Que. 

The  International  Paper  Company,  N.  Y.,  have  completed 
plans  for  the  development  of  the  l?apides  des  Forges,  Three 
Rivers,  1'.  Q..  in  connection  with  proposed  newsprint  and 
pulp  mills  to  be  erected  l)y  the  companyiat  Three  Rivers.  The 
plan  of  the  hydro-electric  development  includes  seven  units, 
each  of  7,500  h.p.,  part  of  tlie  power  being  available  for  the 
l)urposes  of  other  manufacturers. 

Vancouver,  B.  C. 

Domestic  lighting  rates  in  the  suburbs  of  \'iancouver — 
Point  (irey.  South  \'ancbuver  and  North  X'ancouver — have 
been  cut  approximately  1"^  cent  per  kw.h.  The  rate  is  now 
about  iy>  cents. 

The  city  council  of  N'ancouver.  B.  C.  have  resolved  to 
cancel  the  agreement  granting  iiermission  to  the  B.C.E.R. 
Company  to  collect  six  cent  fares  within  the  city  limits.  A 
public  utilities  board  is  being  formed  and  under  the  provi- 
sions of  the  public  utilities  act  the  rate  of  fare  existing  would 
remain  stationary  until  investigated  by  the  new  board.  The 
city  council  believe  this  might  take  any  length  of  time  up  to 
a  year  and  so  have  decided  that  after  April  8  their  agree- 
ment shall  be  terminated  and  the  matter  of  an  increase  left 
to  the  public  utilities  board. 

Winnipeg,  Man. 

Premier  Norris.  of  Manitoba,  has  announced  an  earl}' 
installation  of  automatic  telephones  in  Winnipeg  as  part  of 
a  million  dollar  extension  ])rogrammc  proposed  l)y  the  pro- 
vincial government. 

.Shipment  of  the  first  two  of  the  ten  new  cars  ordered  by 
the  Winnipeg  Electric  Railway  Company  last  June,  has  been 
made,  and  the  remaining  eight  will  follow  at  short  intervals. 
These  cars  are  being  supplied  ])y  the  Ottawa  Car  Company, 
Ottawa. 

The  annual  report  of  the  Winnipeg  Electric  Railway 
Company,  for  the  year  ending  December  31,  1918,  has  just 
been  published  and  shows  gross  earnings  amounting  to  $3,- 
588,723.  Operating  expenses  amounted  to  .$3,412,226.  After 
adding  miscellaneous  revenue  there  was  an  amount  of  $1,- 
231,438  to  meet  fixed  and  other  charges  which  amounted  to 
$931, ()44,  leaving  a  balance  of  $389,784,  excluding  depreciation. 

The  eleventh  report  of  the  Manitoba  Government  Tele- 
phones has  just  been  issued  and  shows  total  assets  of  $13,- 
510,403.  The  plant  is  valued  at  $9,695,892.  The  total  number 
of  services  at  the  end  of  the  year  1918  was  51,700,  a  gain  of 
3,853.  The  total  revenue  was  $2,003,307,  operating  expenses 
$1,493,899  and  net  surplus  $1S,76().  The  number  of  employees 
at  Ihe  close  of  the  year  was  1,225.  Payments  for  the  year  to 
employees  on  active  service  amounted  to  $41,012  and  although 
operating  expenses  increased  by  $143,834  for  the  year,  no  in- 
crease in  rate  for  service  was  found  necessary. 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  ])lu)t()t;rai)li,  and  illustrates  the 
!)chavior  of  the  material  in  this  ri;;id  test — i)crlect  flexibility.  W'c  cut  the 
ends  to  show  plainly  the  suiierior  constructicjn — note  the  high  j^rade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  rire-i)roofed,  which  is  entirely  new. 


is  in  a  class  b}'  itself — superior  to  any 
last  word  in  llcxiblc  non-metallic  con- 


KRAFT  CORD  "BRAIDUCT' 

im])ortcd  conduit— is  absolutely  the 
duit  construction. 

We  arc  now  making-  our  own  insulating  com|)ounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (l.OtX)  ft.),  insuring  jiroduct  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  be  glad  to  send  you  a  sample. 


The  Flexible  Conduit  Co. 


ni  Limited] 


Guelph 


Canada 
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Hydro  Motors  Wanted 

10  to  .15  li.p.  Give  particulars  and  price  to  St. 
Mary's  Wnod  Specialty  Co.,  Lttl.,  St.  Mary's, 
Ont.  f 


Induction  Motors  Wanted 

One  each  15,  2,'i,  35,  50  H.l'.,  550  voU,  GO  cycle, 
2  phase.  Would  consider  other  voltages  or  three 
phase.  State  full  particulars  and  best  cash  price. 
Address  Box  S48,  Electrical  News,  Toronto,  Ont. 

o-t.f. 


For  Sale 


1 — l.'iO  11. 1'.  Corliss  Steam  Engine,  ni.'iile  liy 
Cowan  &  Co.,  Calt,  Ont.  Girder  frame,  left 
hand  drivi-.  side  crank,  l.T  .\  2(>"  fly  wheel. 

Will  sell  at  a  bargain. 
Full  particidars  on  application  to 

Hydro  Electric  Commission, 
5-t.f.  of  St.  Thnmas,  ( 


Equipment  For  Sale 


We  have  for  sale  the  following  seeonddiand 
electrical  machinery  in  good  condition,  with  ac- 
cessories. 

4  Grinder  motors,  450  fl.P.,  251)  R.P.M.,  starl- 
ing electrical  resistance,  drum  controller. 

(>  Water  cooled  transformers,  ;?T5  K.W'..  12,11011 
volt  primary,  440  volt  secondary. 

1  Paper  machine  motor,  125  If.  P..  5110  R.P.M., 
440  volt. 

1    Installation  high   tension  cable. 

1  Paper  machine  motor,  100  II. P.,  .500  l-;.P..\l.. 
440  volt. 

1  Incoming  line  panel,  switt-hts.  lijinsforniers. 
etc. 

volt    ;dnniiiu)m     cell     lighlning  ti.'ins- 

former. 

Delivered   F.O.li.   cars,  'I'horold,  Ont. 

Address:  Natural  Resource  Cor|)oi  :ilion, 
r>:',H  Gluck  Building, 
5-0  Niagara  I'^alls,  .\ew  ^''Jlk. 


Induction  Motors  Wanted 


Tlie  fidlowing  phase,  (il>  cycle,  .">.">()  v(jIi,  new 
or  used,   Iniluctioii   Motors,  are  wanteil: 

Kl  .•squirrel  Cage,  with  auto-starters  and  ap- 
proved eonli-ol  switch,  ranging  fioni  10  to  100 
IIP. 

25  Wound  Kotor  mot<n  s  with  non  reversible 
ilrum  controller,  ranging  from  25  to  1.50  H.P. 

1  \'ariable  Speed  Motor,  10  H.P.,  speed  (iOO 
to  121)0  K.P.M. 

.\ll  the  above  motors  are  to  be  impregnated 
and  constructed  to  resist  dampness  and  acid 
fumes. 

Full  particulars,  giving  tyi>es,  maker's  name, 
delivery  an<l  place  of  inspection,  age  and  condi- 
tion, may  be  forwarded  to  liox  K7(!,  Electrical 
News,  Torontn.  5 

WANTED 
Engineering  Graduate 

preferably     with  electrical 
training  and  knowing  French, 
as  Montreal  representative  of 
engineering  publications. 
Apply  by  letter, 
Hugh  C.  MacLean,  Ltd. 

347  Adelaide  St.  West 

Toronto. 


Put  a  Light  on  the  Bed 

I'leiiti'  of  people  who  Hve  in  homes 
that  do  not  have  electric  lights  are  inter- 
ested in  a  means  of  quick  light  at  night-, 
a  light  that  can  he  turned  on  witliout 
having  to  grope  for  a  match.  Many 
people  who  have  electrically  lightcl 
liomes  will  he  glad  to  know  how  they 
can  have  a  light  within  reach  of  the  l)ed 
where  they  can  turn  it  on  without  hav- 
ing to  get  up  in  the  dark  to  reach  a 
switch.  Tiiese  people  will  be  interested 
liy  such  a  display  as  the  following: 

If  the  window  is  a  big  one,  get  a 
.standard  size  single  bed.  If  the  window 
is  smaller,  get  a  crib.  If  the  crib  is  too 
large,  get  a  doll's  bed.  On  the  bedpost 
f)f  this  bed,  of  whatever  size  it  may  be, 
attach  a  flash-lamp  by  means  of  a  suit- 
able clamp,  in  such  a  position  that  it  can 
be  reached  by  a  person  in  bed,  and  the 
button  pressed  to  turn  on  the  liglit. 


Pushing  the  Vibrator 

The  sale  of  vibrators  useful  for  mas- 
sage and  complexion  purposes  can  ]»c 
l)uslied  by  a  window  disjilay  featuring 
pictures  of  i)rctty  girls. 

Collect  a  lot  of  magazine  covers  ami 
inside  pages  showing  actresses  or  other 
])retty  girls.  When  enough  of  these  have 
been  collected  to  cover  the  backgrouiul 
of  the  window  and  make  an  effective 
showing,  arrange  them  artistically,  not 
merely  put  up  in  rows,  but  framed  uj) 
with  mats  cut  out  of  fancy  colored  pa- 
l)ers.  Then  make  your  display  of  the 
vibrators  with  a  card  explaining  their 
use  as  complexion  aids,  and  incidentally 
for  other  purposes.  J'ut  up  a  big  card 
reading,  "C'omplexions  Macle  Beautiful" 
with  the  sub-title,  "with  the  help  of  a 
\il)ratf)r.    W  hy  use  harmful  cosmetics 

It  is  very  likely  that  it  will  he  better 
to  emphasize  here  the  vibrator  idea  and 
put  the  soft  pedal  on  "Electricity"  he- 
cause  some  people  feel  a  little  afraid  to 
use  electricity  in  this  form,  especially  if 
I  hey  have  never  had  any  experience  of 
that  kind.  Do  away  with  any  idea  of 
there  being  anything  mysterious  about 
the  device  in  appealing  to  such  people, 
as  otherwise  they  may  be  afraid  of  it. 
If  you  are  appealing  to  a  class  of  trade 
that  is  familiar  with  all  sorts  of  electric 
appliances,  just  the  opposite  may  be  true 
and  you  may  bear  hard  on  the  idea  that 
electricity  will  help  the  complexion 
llirough  the  medium  of  the  vibrator, 
thus  capitalizing  the  faith  some -have  in 
the  power  of  electricity  to  accomplish 
almost  anj'thing. — Electrical  Merchandis- 
in.g. 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  Weit,  TORONTO 


PETRIE'S  LIST 

of   NEW    and  USED 

MOTORS 


.\o. 

H.P. 

Phase 

Cycle 
25 

Volts 

Speed 

Maker 

1 

100 

3 

550 

480 

Westg. 

•2 

52 

3 

25 

.n.w 

720 

1  ancashire 

2 

35 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

3 

25 

550 

720 

Westg. 

f  •<  1 

'■  21 1 

KI,ks.-.VI. 

1 

25 

3 

25 

550 

725 

Westg. 

1 

z5 

UO 

045 

VV  <.-!,.  g. 

1 

20 

3 

25 

550 

1440 

J.   &  M. 

20 

3 

25 

550 

710 

Westg. 

I 

15 

3 

25 

550 

1500 

C.  G.  E. 

15 

3 

25 

550 

1400 

I^ncasliire 

:! 

15 

3 

25 

550 

730 

Weslg. 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

WtStR. 

1 

7/2 

3 

25 

550 

1500 

I.ang-Dav. 

I'A 

25 

550 

725 

Westg. 

1 

IV2 

3 

25 

550 

750 

C    C.  K. 

1 

(i 

.> 

00 

22(1 

1200 

T.  &  H. 

1 

5 

3 

25 

550 

1440 

Excelsior 

1 

."!.">(  » 

14(10 

Excelsior 

•J 

4 

5."i(  P 

14(M> 

Excelsior 

2 

3 

3 

25 

550 

1500 

C.  G.  E. 

2 

3 

25 

550 

1400 

Excelsior 

1 

1 

3 

25 

550 

1400 

E.xrelsior 

Writt   Ui  for  Pricei 

H.  W.  PETRIE,  Limited 

Front  St.  We»t  Toronto,  Ont. 


March  I,  lOlf) 


THE    ELECTRICAL  NEWS 


51 


NOTICE 

New  and  Slightly  Used  Equipment 
Must  be  Sold  Immediately 

MOTORS 


25  CYCLE,  3  PHASE 


No. 
4 
1 
1 
1 
2 
3 
1 
1 
1 
4 
3 
1 
1 
2 
3 
2 
5 
2 


H.P. 

250 

200 

150 

250 

200 

200 

150 

100 

75 

50 

40 

30 

20 

15 

10 
5 

125 
30 


VOLT.  R.P.M.  MAKE 

2200  450  Westinghouse 

2200  480  C.G.E. 

2200  750 

550  480  Westinghouse 

550  480 

550  480 

550  480  "  Slip-Rin^ 

550  480  C.G.E. 

550  480  Westinghouse 

550  720 

550  720 

550  720 

550  720 

550  720 

550  720 

550  720 

220  720    Cr.  Whl. 

220  720  Westinghouse 


60  CYCLE,  3 

No.      H.P.  VOLT.  R.P 

1  150  2200  600 

2  75  2200  690 
150  550  600 

75  550  690 

75  550  850 

50  550  690 

50  550  850 

50  550  1200 

35  550  900 

35  550  1200 

30  550  1140 

20  550  1200 

10  550  1800 

5  550  1140 

40  220  1140 

30  220    .  1140 

20  220  1140 

10  220  1140 


PHASE 

M.  MAKE 
C.G.E.,  Slip-Ring 
Westinghouse 
C.G.E.,  Slip-Ring 
Westinghouse 


C.G.E. 

"  -  Slip-Ring 
"  Slip-Ring 

Wagner 

C.G.E. 

C.G.E. 

C.G.E. 

Westinghouse 
A.C.B. 

Westinghouse 


CAN  SUPPLY  TRANSFORMERS  FOR  THESE  MOTORS 


Lathes,  Milling  Machines,  Air  Compressors,  Receivers, 

Shapers,  Drill  Presses,  Etc. 

Write  or  wire  for  prices 
Send  us  your  list  of  equipment  for  sale 

LA.  LOWRY  POWER  EQUIPMENT  CO. 

GUELPH      :-:  CANADA 
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For 

PROTECTION 

Use 

MonarchSwitchBoards 

and 

Oil  Circuit  Breakers 

Double  Pole  Three  Pole 

Four  Pole 

Single  Throw,  Double  Throw,  Automatic 
Electrically  Operated,  Remote  Control, 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate  Cell  Mounting 

MADE  IN  CANADA  BY 

Monarch  Electric  Co. 

St.  Lambert,  P.Q.  limited 

ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


WeWant  Responsible  Agents 
in  Every  Town  and  City 


Our  signs  are 
well  known  every- 
where,and  used  ex- 
clusively by  many 
of  America's  most 
successful  corpora- 
tions, owing  to 
their  day-and- 
night  efficiency. 

Exclusive  terri- 
tory •  and  liberal 
commission  to  per- 
manent agents. 

Every  possible 
sales  assistance 
given. 


Flexlume  Sign  Co.,  Ltd. 

92-94  Adelaide  St.  E.,  Toronto,  Can. 


one  Way 

to  get  business  and  that  is  to  go  after 
it.  Talk  to  those  to  whom  you  wish  to 
sell.    Put  your  proposition  up  to  them. 


There  is  only 


ELECTRICAL  NEWS 

The  National  Electrical  Paper  of  the  Dominion — will  prove  of  service  to 
you  if  you  are  interested  in  reaching  the  Electrical  trade  and  industry. 

Write  for  fall  particulars  without  obligation. 
Service  Department 

ELECTRICAL  NEWS 

347  Adelaide  St.  W.,  TORONTO 


March  1,  1919 


THE    ELECTRICAL  NEWS 


53 


Conduit  Jobs 

Handled 
£a«ier-Quicker-Better 
with 


Martin  Portable 

Vise  Stand  and 
Pipe  Bender 

Always  "On  the  Job." 
Insert  legs — that's  all. 
Cutting,  threading  and 
bending  done  right 
where  the  men  are 
working.  No  more 
running  back  and 
forth.  Can  be  carried 
anywhere. 

Thousands  in  use 
Order  through  your  jobber 

H.  P.  Martin  &  Sons 

No.  630  E,  2nd  St.,      -      Owensboro,  Ky. 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  8'4  inches;  Width.  8^ 
inches.  Holder,  2^  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 
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Redmanol 


"The  material  of  a  thousand  uses  ' 


THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes^  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


Resolve 

To  stock  Tallman  Lighting  Fix- 
tures during  1919,  and  watch  your 
profits  grow. 

'"Uhey're  T>ifferent" 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 


Toronto,  Ont. 


Works 

Shawlnigan  Falls,  P.  Q. 

ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  inrjuiries  to  — 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

143  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
674  Barrington  St.,  HALIFAX. 
W.  H.  Hazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 


guards  give  your  lamps 
just  such  protection. 

Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand   the    attention  of 


every  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our    nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 
Ganaral  Sales  Office— 72  W.  Adams  St.,  Chicago,  III. 
Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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NOTICE 

To  Manufacturers 
and  Others 


We  are  not  only  builders  of  the  famous 
Lincoln  Arc  Welder,  but  we  are  also  in  a 
position  to  quote  you  on  welding  and  re- 
pairs to  your  machinery  or  boilers.  We  have 
complete  equipment  for  this  work  and  can 
have  our  plant  brought  to  the  job  on  short 
notice. 

We  keep  a  staff  of  operators  ready  for 
any  emergency. 

Let  us  quote  you  on  your  welding  and 
save  many  dollars  on  machines  that  you 
would  otherwise  scrap.  A  phone  call  will 
bring  a  man  in  a  hurry. 

You  can  save  50  per  cent. — very  often 
more — by  doing  your  boiler  plate  work  with 
a  Lincoln  Arc  Welder  instead  of  rivetting 
it. 

Lincoln-welded  joints  are  100  per  cent, 
strong — rivetted  joints  are  no  stronger  than 
the  rivets  themselves. 

It  has  been  adopted  by  boiler  shops, 
structural  steel  works,  street  car  and  rail- 
road companies  as  being  the  most  practical 
solution  of  the  present  labor  shortage. 

Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
1109  Temple  Building 

TORONTO 
Ontario 

Factory 

CLEVELAND  1 
Ohio 


FLUSH  SWITCH 
APPROVED 


Giicago 
Underwriters' 
Laboratories 
File  E.  3588 


Shallow 
Type 

Easy  to 
Wire 


Manufacturers 


The  Duncan  Electrical 
Compant/y  Limited 

MONTREAL  -  CANADA 


No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  2h  inches,  diameter  Ih  inches 
with  two  }  inch  wire  grooves. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 
wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,  ill.,  U.S.A, 

Canadian  Agents: 


R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


95  King  St.  East 
401  New  Birks  BIdg. 
406    Vancouver  Block 
703    Confederation    Life  Bldg. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Repulsion    Start  Induction 

SINGLE  PHASE  MOTORS 


Are  popular  because  they  are  dependable.  Their 
high  starting  torque  makes  them  particularly 
desirable  for  operating  direct  and  gear  connected 
apparatus. 

1/10  to  40  H.P. 
They  Keep- a- Running 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Street*,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Riidel-Belnap  Machinery  Co.,  Ltd.,  Can.   Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C.  6 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
/J  am  going 
to 

put  that 
fibre 
part 
up  to 


B  This   resolution   has    started    many  manufacturers  M 

I  towards  better  and  more  economical  production.  Take  = 

the  various  parts  of  your  machine  or  specialties,  no  g 

s  niatter  wliat  other  materials  they  are  now  made  of.    Send  them  g 

g  to  us.    We  tell  you  what  parts  could  be  advantageously  made  of  g 

=  Spaulding  Hard  Fibre.  = 

g  Spaulding  Hard   Fibre  is  rapidly  replacing  iron,  steel,  brass,  ^ 

g  copper,   rubber,   wood,   leather,   raw-liide,  porcelain  and  other  ma-  g 

-  terials.  g 

J  Send  in  your  parts — tell  us  what  they  are  used  for  and  how  g- 

=  much    they    are    costing    you.      Our    recommendations    may    save  = 

g  you  money.  g 

I  J.  SPAULDING  &  SONS  CO.,  Tonawanda,  N.  Y.  I 

m  304  Wheeler  St.                                      SUBURB  OF  BUFFALO  m 


449  Broome  Street, 
New   York  City. 


166  N.  Clinton  Street, 
Chicago,  111. 


Ililllllllllllll 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 

Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works,  Inc. 

Cleveland,  Ohio 
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RANIPORMERr 

FOR  EYERY  PURPO/E 

TMOROAIUON'  ELEC.MflMiiii^^ 


List  of  Motors 


[.p.  Pliase 

Speed 

Volts  Cycles  Starter 

Make 

15 

3 

1500 

550 

25 

yes 

T.H.E. 

50 

3 

750 

550 

25 

yes 

C.G.E. 

CO 

O 

750 

550 

25 

yes 

Crocker  Wheeler 

50 

3 

750 

220 

25 

yes 

Lincoln 

25 

3 

750 

220 

25 

yes 

Lincoln 

25 

3 

750 

220 

25 

yes 

C.G.E. 

10 

3 

1500 

220 

25 

yes 

X  T-I  IT 

."i 

3 

1500 

220 

25 

yes 

Westg.  CCL. 

'A 

1 

ISOO 

110 

60 

no 

Fort  Wayne 

Vx 

1 

ISOO 

110 

CO 

no 

Westgh. 

'A 

1 

1800 

110 

CO 

no 

Fislier 

40 

2 

900 

220 

GO 

yes 

Fuller  Wenstrom 

15 

2 

ISOO 

220 

CO 

no 

T.H.E. 

5  2 

or  3 

ISOO 

CO 

no 

Westgh.    CCL.  rewd 

1    2  or  3 

1800 

CO 

no 

Westgh.    CCL.  rewd 

2 

ISOO 

220 

60 

no 

Westgh.  CCL. 

10  2 

0.  3 

1200 

CO 

no 

Westgh.    CCL.  rewd 

5/ 

1200 

2'.'0 

CO 

no 

Union  (New) 

a 

3 

ISOO 

220 

GO 

no 

C.G.E.  rewound 

3 

ISOO 

220 

CO 

yes 

Lincoln 

TRANSFORMER 

1    40  K.W.    Type  R.    2200/220  Volts,  Packard. 

PLATER 

1    Type  C.     Ostrander  Seymour,  C  volt,  speed  750,  amp  SOO. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modem  means 
of  supporting  over- 
head wires. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


5th  FLOOR 

(6,000  Square  Feet) 
Tf\YC\r\\f\  Adelaide  St.  West 

1  Ul  Ul  1 LU     East  of  Spadina  Ave. 

Warehouse  or  very  light  manufacturing— light 
four  sides — freight  and  passenger  elevators — 
sprinkler  system,  etc. 

THE  MacLEAN  BUILDING 

347  Adelaide  St.  West,  TORONTO 


Mica  Insulation 

We  manufacture  everything,   including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 
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Charles  H.  n)itch((l 
Pm\va\  H.  IDitcbcll 

Consulting  and  Snptrvitinf 
Cnginctri 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering. 

Traders  Bank  Building,  Toronto 


R.  S.  KELSCH, 

GONSULTINC  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus.  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON,  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical.  Hydraulic.  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   BIdg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests.  Reports.  Arbitrations 
Supervision  of  Lightins  and  Power  Plants 

Telephone  Main  6737  605  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Sec.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Oliice) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  ndustrial 

501  ExceUior  Life  Bldg.  TORONTO 


Chas.  Brandeis,  C.E.,E.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 


Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

390  PHILLIPS  PLACE     :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  0.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates:       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrieatlon  and  water  supply. 

TORONTO  and  WINNIPEG 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
Kent  Building.  TOUOMTO 
Yonge  and  Richmond  Sts..    » '-'KUW' ^ 


^MARK5.  COPYRlGKTS&JinO^ 


STANLEY  LIGHTFOOT 

RCG  O  PATENT  SOLICITOR  *N0  ATTORNEY 

LUMSDEN   BLDG.(^'J  y^^£")  TORONTO. 

NEW  BOOKLET  OF  COMPLETC  INFORMATION  FRCC 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Test*  and  Inspection*". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


■i^^    fROCURED  IN  ALL 

I      ^  COUNTRIES 
mgjg^   LONG  EXPERIENCE 

IN  PATEN  r  LITIGATION 

I    SEND  FOR  HAND  BOOK 

lATENTS  = 

RIDOUT  &  MAYBEE 

Kent  Bldgr.,  Yonge  St. 


TORONTO 


CANADA 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A.  • 

.  THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  eflort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  f^OMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton. Ont. ;  London,  Ont. ;  Montreal.  Que  ; 
OtUwa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto.  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alts. 

THOS.  C.  IRVING. 
Gen.  Man.  Western  Canada,  Toronto. 
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ami  Foreign  countries. 

Insulating  Shell  and  Cap 

Ring  Out  The  Old 
Ring  In  The  New 

Riny  out  the  old  troublesome  method  of  makinj^  connections;  Rini;  in  the  new  \\  algcr 
way — for  it  saves  SO"^'"  of  your  time. 

The  WALGER  INSULATED  WIRE  COXNJiCTOR  does  away  with  l)low  torch, 
alcohol,  solder,  acid,  rubber,  tape  and  paste.  All  that  is  needed  to  make  the  connec- 
tion secure  is  a  screwdriver.  Wireman  can  carry  enough  connectors  in  his  pocket  to 
to  wire  up  the  fixtures  for  a  whole  house,  and  having  them  connected  the  \\  alger  way 
eliminates  the  danger  of  defacing  walls  or  ceilings,  or  soiling  fixtures.  Makes  inspec- 
tion sure  and  easy.  Approved  by  Underwriters'  Laboratories.  Chicago,  and  Hydro- 
Electric  Power  Commission,  Ontario,  Canada.  For  No.  12  wire  and  under. 
Ask  your  Jobber  for  ])rices  ;ind  discounts  or  write 

Walger  Connector  Co. 

Sales 

^«"'-C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 


CANADIAN  PORCELAIN  CO. 

LIMITED 


HAMILTON   -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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AIR  PRESSURE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Mac  Govern  &  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarcli    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 
[?enjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Ilubbell   Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 
Canadian   Hart   Accumulator  Company 
flamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Xorthern  Electric  Company 
r*!  ingle,  R.  E.  T. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  _  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Northern  Electric  Company 

Standard  _  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Ctrvadian   Wcttinghouie  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  .Supplies  Company 

CENTRIFUGAL  PUMPS 

Bovin^  Hydraulic  &  Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company  , 
Canadian  General  Electric  Company 
Lincoln    Electric   Company   of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General  Electric  Company 
Cutter  Electric  &  Manufacturing  Companv 
Ferranti   Electrical   Company  of  Canada 

Monarch    Electric  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Philadeliiliia  Electric  Co.  Supply  Dept. 

COILS 

Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

MacGovern  &  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal  Molding  Company 
Northern   Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsuladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric_  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrewr  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 

Monarch    Electric  Company 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

.  DISCONNECTING  SWITCHES 

Electric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National   Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

PANS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 

Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin  Electric   Manufacturing  Company 

Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

Walger  Connector  Company 

FLASHLIGHTS 
Northern  Electric  Company 
Spielmann  Agenciei  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

PUSES 

Bussman  Mfg.  Company 
Canadjan  General  Electric  Company 
Canadian   Westinghouse  Company 
Daum,  A.  F. 

Economy  Tuse  &  Ifanufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Sqtiare  D  Company 
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A  BUSINESS-GETTER 


[ 


TAKE  a  census  of  the  families 
in  your  neighborhood  using 
electricity— count  the  small 
stores,  shops  and  other  buildings 
so  Hghted  — add  the  number  of 
buildings  now  being,  or  soon  to 
be  erected  which  must  be  wired 
for  electric  current.  Then  you 
can  get  some  idea  of  the  market 
that  awaits  you  on  the  Ninety- 
six  Two  Eleven. 

This  96211  is  a  30-ampere,  25-volt 
safety  switch  of  standard  Square 
D  quality,  to  be  used  in  every 
place  where  you  previously  used 
the  ordinary  switch  of  this  capac- 
ity. All  live  parts  are  enclosed— 
switch  is  operated  from  outside 
of  box— can  be  locked  or  sealed 
and  is  provided  with  lock-off 
device. 

A  universal  market  calls  for  max- 
imum production.  This  lowers 
manufacturing  costs  and  permits 
the  lowest  price  at  which  a  safety 
switch  has  ever  been  sold. 

Lists  at  only  $2.25— and  there's  a 
Square  D  jobber  near  you  prepar- 
ed to  quote  substantial  discounts. 

SQUARE  D  COMPANY 

Walkerville,  Ont. 


for  191 0 
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FUSE  BOXES 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacCiuvoni   &  Cumpaiiy 
Power  Plant  Equipment  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &   Hamilton   Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jerferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Depai  Uiieiit 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  lluhbell  Company 
McGill  Manufacturing  Company 

Monarch   Klecliic  Company 

HANGERS  (Cable) 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Ilamillon  Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HYDRAULIC  MACHINERY 

Roving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 

Canadian  Allis-Oialmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian   Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Pliiladelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spaulding:  &  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Weitinghouie  Company 

Electric  Service  Supplies  Company 

Hatheway  Sc  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney    Electric   Company   of  Canada 

Mica   Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 


LAMP  BULBS  (Electrical) 
Jeflferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

("anadian    J^aco-PIiilips   Co.,  Limited 

Electrical  Maintenance  &  Repairs  Company 

Hatheway  &  Knott 

Lincoln  Electric  Company  of  Canada 

Moloney  Electric  Company 

Northern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney   Electric  Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio  Brass  Company 
Pringle,  R.  E.  T. 
.'^teel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Tliompson-Levering  Company 

METAL  MOLDINGS 

National   Metal   Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General   Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti   Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros< 

Mica  Company  of  Canada 

MOTORS 

Canadian  Crocker- Wheeler  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Century  Electric  Company 

Dominion  Iron  &:  Wrecking  Company 

Duquesne  Electric  &  Mfg.  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

AJacGovern  &  Company 

Northern  Electric  Company 

Petrie,   Limited,   H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson  Company,   Limited,  Fred 

Toronto  &  Hamilton  Electric  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self-Lubricating  Carbon  Co. 

OFFICE  FURNITURE 
Canadian  Office  St  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  (Sompany 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 

Spielmann  Agencies  Regd. 


PAINTS  &  COMPOUNDS 

G.   &   W.   Electric   Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  VolU|;e) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  .Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wni. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric   Porcelain  Cotrtpany 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &   Engineering  Company 

MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

TTarvey  FTuhbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical   Maintenance  &  Repairs  Company 

Monarch   Electric  Company 

REPAIRS 

Electrical  Maintenance  &  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

PIn'ladelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  rompany 
National  Metal  Mflding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey  Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Companf 
Canadian    General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta'    Vfolding  Company 
Northern  Electric  Company 

(Continued  on  Page  64) 
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The  Insuladuct  MFg  Co.,  Limited 


Floor 
area 
42,000 
feet. 


St.  Johns,  Que. 


THE  iNSULADua  MANUFACTURINfi'^    THE  INSUUDUn  nfC<» 


khkb  ikMi  LkiL  imi 

■  c  a  I 


I 


Capacity 
1,000,000 
feet  per 
month. 


Manufacturers  of 


INSULADUCT 

A  flexible  conduit  that  is  flexible  and  remains  flexible 

under  all  climatic  conditions. 

"INSULADUCT"  is  approved  by  the  Underwriters' 
National  Electric  Association.  Every  coil  bears  the 
Underwriters'  label  and  every  foot  of  conduit  has  the  word 
"Insuladuct"  stamped  in  the  lining. 

'INSULADUCT"  is  made  in  six  sizes,  5/16",  3/8", 
1/2",  5/8",  3/4"  and  1",  is  shipped  in  fibre  boxes  and 
reaches  its  destination  in  prime  condition. 

''INSULADUCT"  is  a  Canadian  product  that  has  no 
superiors  and  few  if  any  equals.  If  your  Jobber  does  not 
sell  it,  write  direct  to  the  factory. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS-CONTINUED 


SOLDERING  FLUXES 
Allen  Company,  L.  IJ. 
liissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian   Hart  Accumulator  Company 
Northern   Electric  Company 


STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Crouse-liinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Winter  Joyner,  A.  II. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
llatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarcli    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National   Electric  Heating  Company 
Northern   Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thoidarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams-Hagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company, 
Canadian  Westinghouse  Company 
(  umlici  land    IClcclric    Mfg.  Company. 
1  )ominion  lion  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarch    Klectiic  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner   Electric  Mfg.   Company  of  C«nada 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern   Aluminum  Company 


TURBINES 

lioving  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

llaniillon   Company,  Wm. 
Mactiovern  &  Comjiany 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,   Limited,   G.  M. 
Northern    Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston   &  Company 

Onward  Manufacturing  Company 

Pringle,  R.   E.  T. 

VARNISHES 

S|>iclmann  Agencies,  Regd. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Ltoving  Hydraulic  &  Engineering  Company 
llainiltun  Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian   Allis-Chalmers  Company 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground   Cable   Company   of  Can 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
llatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


DIES 

For  all  kinds  of 
Screw  Cutting 


Ours  is  the  "  Guaranteed  Line "  of 

Reamers    Drills  -  Cutters  -  Taps 

Made  in  Canada  and  Sold  on  Merit 

Pratt  &  Whitney  Co.  of  Canada,  Ltd. 


Montreal 

723  Drummond  Bldg. 


DUNDAS,  ONTARIO 

Winnipeg 

1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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NoteThat  -The  Cheapest 

STORAGE  BATTERIES 

are  those  made  by  the  Canadian  Hart  Accumulator 
Company  at  St.  Johns,  Quebec. 

Save  at  least  35  per  cent,  customs  duties  on  Storage 
Batteries  for  every  purpose.  For  lighting  Farms, 
Towns,  Country  Houses,  or  for  Electric  Trucks, 

May  We  Quote    ?    Our  Prices  to  You 

CANADIAN  HART  ACCUMULATOR 

CO.,  LIMITED  ST.  JOHNS,  QUE. 
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W^stinghouse 


Turnover  Toasters 


Toasts  at  the  table:—  Turning  the  in- 
sulated knob  turns  the  toast.  No  danger 
of  burning  the  fingers. 

It  is  unnecessary  to  touch  the  bread  from 
the  time  it  is  put  on  the  rack  until  it  is 
taken  off  toasted. 

The  flat  surface  on  top  of  the  toaster 
will  keep  the  toast  warm,keep  the  coffee- 
pot hot  or  heat  plates. 


Electric  Irons 

concentrate  all  heat  at  the  ironing  sur- 
face, radiation  from  the  top  is  prevented 
by  a  dead  air-space.— A  heat  storage 
plate  holds  the  heat,  making  the  iron 
stay  hot  longer.  The  heat  is  distributed 
over  the  entire  ironing  surface. 


1st  Operation 


2nd  Operation 


3rd  Operation 


4th  Operation 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto       Montreal        Ottawa  Halifax      Ft.  William  Winnipeg 

Traders  Bank      52  Victoria      Ahearn  &  Soper       105  4ollis      Cuthbertson        158  Portage 
Bldg.  Sq.  Ltd.  St.  Blocl<  Ave.  E. 


Edmonton  Calgary  Vancouver 

211  McLeod       Canada  Life       Bank  of  Ottawa 
Bldg.  Bldg.  Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 


They  use  it  for 

STREET  LIGHTING 

Now  tlie  fact  that  it  is  used  by  the  1 1  ydro- Electric  Commission  ii 
pioof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  In  many  towns  throughout 
Cntaiio,  as  well  as  the  other  provinces. 

No  spiings,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
I  hey  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.     All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
siiilahlr  for  any   frequency  on   multiple  circuit   or    D.C.   Series  circuit. 

Write  for  complete  descriptive  particulars 

^''^  Electrical  Maintenance  &  Repairs 

Company,  Limited 
162  Adelaide  Street  West 
TORONTO 


Phooe 
902-903 


Nights 
Beach 
1723  1930 


JONES  &  GLASSCO 

(REG'D) 

ENGINEERS 
MONTREAL  AND  TORONTO 

Specialists  in 

POWER   TRANSMISSION  CHAINS 

CANADIAN  AGENTS  FOR 


"RENOLD" 

Patent  Silent  and  Bush  Roller  Chains 


"MORSE" 

Rocker  Joint  Silent  Chains 


CHAIN  DRIVES  FROM  1/4  H.P.  TO  5000  H.P.  IN 
SUCCESSFUL  OPERATION 


Write  for  particulars  to 


Head  Office 


Branch  Office: 


ST.  NICHOLAS  BUILDING 

MONTREAL 


1204  TRADERS  BANK  BUILDING 

TORONTO 
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We  have  a  large  stock  of 


New  and  Used 

Motors  and  Generators 


Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET 

MONTREAL 

We  extend  a  cordial  invitation  to  the  electrical  fraternity 
to  call  upon  us  in  our  new  building — the  largest  arid  best  equipped 
electrical  repair  establishment  in  Canada. 


I   G  &  W  DETACHABLE  POTHEADS  | 

Are  a  Direct  Solution  of  Many  Problems  1 


They 
Simplify 


They 
Eliminate 


Lay  Out 
Construction 
Maintenance 
Operation 

Cutting  and  Splicing 
Temporary  Jumpers 
Duplication  of  Lines 
Spare  Equipment 


They 
Facilitate 


They 
Are 


Sectionalizing 
Testing 
Throw  Overs 
Feeder  Stripping 
Tie  Line  Provision 

Low  in  Cost 
Safe  to  Handle 
Permanently  Reliable 
Conservatively  Rated 
Widely  Used 


Let  us  show  their  application  to  your  circuits 


G  &  W  Electric  Specialty  Company  | 

7440-52  So.  Chicago  Ave.  CHICAGO,  U,S.A.  S 


A.    H.    Winter-Joyner,  Ltd. 

A.    H.   Winter-Joynei.  Ltd. 

Benz-Richardson  Co..  Ltd. 
General  Supplies  Ltd. 


100  Wellington  St.  West.  Toronto, 
New  Birks  Building  Montreal,  Que. 
692  Notre  Dame  Ave,  Winnipeg 
122  11th  Ave.  West  Calgary,  Alta. 
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The  Home  of 

Northern  Ekctrfc  DURADUCT 

'K*B   tan.  Palent  Office' 

The  Conduit  with  the  Roller-Bearing  Wireway 
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For  Protection  Use 


Oil  Switches  and  Circuit  Breakers 


Maximum  Amperes,  800 


TYPE  D-13 


Maximum  Volts,  27,000 


Application 

oil  switclies  and  circuit  breakers 
are  used  for  controlling  and  protect- 
inf4  generators,  feeder  circuits,  trans- 
former banks,  etc.  Their  sturdy  con- 
struction, high  factor  of  insulation, 
and  abilitj'  to  interrupt  large  amounts 
of  energy  make  them  highly  desir- 
able for  controlling  and  protecting  ap- 
paratus and  circuits,  where  uninter- 
rupted service  is  of  extreme  import- 
ance. 

COXDIT  D-i;;  oil  switches  and  cir- 
cuit breakers  are  made  in  single,  two, 
three  and  four  poles  for  manual  re- 
mote control  or  electrical  operation. 
They  are  furnished  in  :;()(),  500  and  SOO 
ampere  capacity  for  pressures  of  15,- 
000  volts  or  less,  for  capacities  of  iJOO 
and  500  amperes  where  the  pressure 
does  not  exceed  25,000,  and  for  caija- 
city  of  300  amperes  at  27,000  volts. 
The  D-i:!  oil  switch  and  circuit  break- 
er is  adapted  for  flat  surface  mount- 
ing on  either  wall  or  in  cells,  or  it 
may  be  mounted  on  pipe  frame  struc- 
tures. The  design  of  the  switch  struc- 
ture and  operating  mechanism  is  such 
as  to  afford  the  usual  mounting  ar- 
rangements met  with  in  standard 
practice. 


MANUALLY   OPERATED— REMOTE   CONTROL— 27.000   VOLTS—  200  AMPERES 


Construction 

The  face  plates  are  neat  and  well  finished.  The  handles  are  substantial  and  of  good  appearance,  and  are  so  arranged 
that  they  drop  automatically  to  the  open  position  when  the  circuit  Ijreaker  opens,  thus  affording  visual  indication  of 
the  position  of  the  movable  contact  members  within  the  tank. 

All  automatic  forms  may  be  provided  with  undervoltage,  shunt  trip  and  time-limit  attachments.    Auxiliary  switches 
of  the  circuit  opening  or  circuit-closing  tyiie  may  also  be  utilized  in   connection   with   either  the  non-atitomatic  or 
automatic  form. 

All  automatic  type  U-l'.i  overload  circuit  breakers  liave  their  trip  coils  and  calibration  adjustments  on  the  front  of  tlie  switchboard  and  the 
mechanism  is  arranged  to  prevent  the  operator  from  holding  the  switch  closed  during  an  overload  or  short  circuit. 

Some  of  tlie  important  features  whicli  characterize  COXUIT  D-l."!  oil  ssvitches  and  circuit  breakers  are  the  efficient  laminated  brush,  the 
reversil)le  and  easily  removable  auxiliary  arcing  tips,  the  self-aligning,  sure-seating  action  between  the  movable  contact  members  and  the  sta- 
tionary contact  members,  the  rugged  "tank  per  pole"  construction,  high  head  of  oil  over  break,  large  expansion  chamber  and  the  strong 
spring  action  inliercnt  in  the  CO.XUri'  bruslies.  which  facilitates  rapid  acceleration  of  the  movable  contact  members  on  tlie  initial  open- 
ing of  the  circuit. 

Write  our  nearest  house  for  literature  and  complete  information. 

Northern  Ekctrfc  ContpOrty 


MOxNTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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^Proper  Oil 
Level 
Plainly 
Marked 


Look  Inside 
TheTvP^Ikdr^nsformer 


re/t  Gasket 
keeps  Out 
Dust 
and  Moisture . 


CANADIAN  GENERAL  ELECTRIC  CO.  | 

Limited  ^ 

Manufacturers  of  ELECTRICAL  APPARATUS  and  SUPPLIES  | 

for  RAILWAY,  LIGHT  and  POWER  PURPOSES  | 

HEAD  OFFICE;  TORONTO.  J 

r.rancli  OlTices:  Montreal,  (hielnc.   Halifax,  Ottawa.    Hamilton,    London,   ("olialt.   Soiilli    roicnpine,    Winnipeg',  (.'alfrary, 

:  .\elson  anil  X'atic-otner.  ^ 

lllllllllllllllllllllllllllllllllllllllllll 


4 


'1111-:    RTJ- CT  K  (CA  I.  NF.WS 
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RUST  PROOF— ACID  PROOF 

ASHERARDIZED  surface  absolutely  protects  against  rust.  By  the  sherar- 
dizing  process,  the  zinc  is  not  merely  applied  as  an  enamel  to  the  surface, 
but  is  alloyed  ivith  the  steel  and  becomes  a  part  of  it.  And  more  than  that, 
llie  interior  surface  is  given  the  same  superior  zinc  protective  treatment  as  the 
exterior. 

A  clear  acid  and  alkali  proof  enamel  is  then  baked  on  the  Sherarduct  and  affords 
the  best  protection  to  the  underlying  surfaces  against  the  destructive  action  of 
gases  and  acids.  This  enamel  coating  is  also  applied  to  the  interior  surface. 

Both  surfaces  of  Sherarduct  are  sherardized  and  enameled.  "National"  Protec- 
tion is  Double  Protection.    Write  for  Descriptive  Bulletin  No.  50. 


national  Metal  Molding  6 

1118  Fulton  Building,  Pittsburgh,  Pa. 


Hiiffalo  Cliicairo 
Buentjs  Aires  Dalhie 


Manh   i:.,  I'.tl!! 
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The  Devoe  Electric  Switch  Co. 

We  design  and  manufacture  Switchboards,  Panelboards 
and  Cabinets  of  every  description 


Our  boxes  are  formed 
from  one  piece  of  steel, 
the  corners  of  bodies 
are  folded  in  and  se- 
curely riveted.  The 
corners  lap  over  the 
edge  of  bodies  on  all 
four  sides  making  these 
boxes  absolutely  DUST 
PROOF. 


THE  DEVOE  ELECTRIC  SWITCH  CO. 


We  build  Switches, 
Switchboards  and 
Panels  to  any  speci- 
fications. Prompt 
quotations  made  on 
receipt  of  drawings 
and  data. 


Made  in 
Canada 


Prompt 
Delivery 


Have  you  a  copy  of  our  New  No.  8  Catalog 


THE  DEVOE  ELECTRIC  SWITCH  CO. 

414  Notre  Dame  St.  West,  Montreal 


Ill  I'.  !•:  [.lii'v  \<\(  .\\.  \'  !■:  w  s 
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THE    NATIONAL  AUTHORITY  FOR   TWENTY-FOUR  YEARS 

THE  1919  EDITION 

"STANDARD  WIRING" 


POCKET  SIZE 
LEATHER  COVER 


Wiring.    How  tQ 
for  direct  curr^ 
OUTSIDE 
service  wir^i 
weights,  and  how  to  erect  and  protect  them  a 
anchors.    Tree  wiring,  spUcing,  service  and/ 
ers.   Transformers  with  diagrams  and  in/ 
INSIDE  WIRING— When  and  where  / 
wire.    How  to  find  the  proper  size  of  w/  jS^ 
current,  voltage  and  drop,  either  by  fy 
of  the  book.    How  to  wire  for  two-^^ 
three-phase  with  formulae  and  tal 
simple  manner  that  anyone  can  /    i^'  ^ 
through  partitions  and  walls  a/  * 
roundings  exist.    When  and/  ^ 


TELLS  YOU  HOW 

GENERATORS— How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them;  all  diagrams  showing  connections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements. 
MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  §ny  class  of  service.  All  diagrams  of  motor 
d  the  proper  size  of  wire  for  any  motor 
A.  C.  single,  two  or  three-phase. 

line   construction,   line  wires, 
^loles  and  their  dimensions  and 
Insulators,  guard  arms,  guy 
6w  to  install  Lightning  arrest- 


just  how  to  do  it.    How  to/ 
taken.    The  proper  way 
Outlet,  Junction  and  Sv/iy 
complete  interior  condi/ 
duit.  ^  Concealed  knoly 
electric  and  combinay 
to  use  it.    How  t.j 
LIGHT  AND  ILLU'i^ 
latest  data  on  Mazda  antN 
and  semi-indirect  illuminaticJN 
ous  classes  of  service  from  sh^ 


V 


u,  slow  burning  and  weatherproof 
hiotors  or  heating  devices  for  any 
{y  tables  that  are  given  in  this  section 
tems.     Direct  current,  two-phase  and 
forked  out  for  each  system  and  in  a 
How  to  run  wires  on  walls,  ceilings,  floors, 
s,  damp  places  and  where  dangerous  sur- 
ftches.   Cut-outs  and   Circuit   Breakers  and 
^    /w  voltage  systems  and  the  precautions  to  be 
j^Lr     /Snap  Switches,  Cabinets  and  Cut-out  Boxes, 
i^^x'    /as.  Wooden  and  Metal  Raceways.    How  to  install 
i^i^    Ad  metal,  flexible  metal  or  flexible  non-metallic  con- 
/mored  cable.    How  and  where  to  install  and  wire 
^    / How  and  where  to  use  flexible  cord  and  where  not 
Ad  gas  filled  lamps  and  the  fixtures  and  rules  required. 
(at  is  meant   by  proper   and   efficient  illumination,  the 
(Imps  of  every  candle  power  and  wattage.     Direct,  indirect 
^i^here  each  should  be  used.    Illumination  required  for  vari- 
window  lighting  to  public  halls  and  from  factories  to  small 


residences. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and 
their  equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations. 
The  proper  symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small 
snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  leading  manufacturers  of  officially 
approved  wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all 
supplies  necessary  for  ?.ny  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Construction^published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

ELECTRICAL  NEWS,  347  Adelaide  St.  W.,  Toronto 


'  IT   SETTLES    DISPUTES   AND,    IF   REFERRED   TO    BEFORE   WIRING,   PREVENTS  DISPUTES;' 


L. 
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Write  to  us  — the  manufac- 
turers—  to-day  for 
particulars. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  (S:  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
I)osition  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  St.,  TORONTO  61  Albert  Street,  WINNIPEG 

340  University  Street,  MONTREAL 


MOLONEY  TRANSFORMERS 

are  Correct  in  Construction  and  Perfect  in  Operation 


DUILT  by  experts  in  a  factory  exclusively  devoted  to 
the  manufacture  of  transformers  of  every  type.  All 
Moloney  Transformers  have  brass  plates  fastened  on  in- 
side of  cover  and  all  connections  are  plainly  marked.  They 
are  simple  to  handle  and  you  always  have  them  before  you 
when  changing  taps. 

We  can  deliver  promptly  from  stock. 


Pole  Type 


Station  Type 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LTD. 


Factory : 
WINDSOR,  ONT. 


Head  Sales  Office: 
Bank  of  Hamilton  Bldg., 
TORONTO,  ONT. 
Branch  Offices:  MONTREAL, 


Agents: 

General  Supplies,  Ltd.,  Frank  Darling  Co. 

Calgary,  Alta.  Vancouver,  B.C. 
HALIFAX,  WINNIPEG. 


s 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  . .  40 

y\llen  Company,  L.  B   55 

yVllen  Inspection  Company   48 

J3eardslee  Chandelier  Mfg.  Co   53 

Beaubien,  De  Gaspe   48 

Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb   55 

Branston  Company,  Charles  A.  ... 

Boston  Insulated  Wire  and  Cable  Co.  12 

Boving  Hydraulic  &  Engineering  Co.  51 

Bradstreets   48 

Brandeis,  Charles   48 

Jirilish  Aluminium  Company  

Bussman  Electric  Co  

Calebaugh  Self  Lubricating  Carbon 

Company   49 

Canada  Wire  and  Cable  Company..  55 

Canadian  Bridge  Company    57 

Canadian  Crocker  Wheeler  Co  

Canadian  General  Electric  Co   3-l.'J 

Canadian  Hart  Accumulator  Co.  . .  .  5U 
Canadian  Laco-Philips  Co.,  Ltd.  . .  . 

Canadian  Porcelain  Company   51 

Canadian  Westinghouse  Company  . . 
Chamberlain  &  Hookham  Meter  Co., 

Limited   7 

Century  Electric  Company    53 

Clemens  Electrical  Corporation   . . . 

Cleveland  Armature  Works   57 

Conduits  Qompany,  Limited   9 

Consolidated  Lamp  &  Glass  Co.  . .  . 

Cutter  Company   14 

Cutter   Company,  Geo  

Daum,  A.  F   58 

Dennison,  H.  J.  S   48 

Devoe  Electric  Switch  Company  ...  5 

Dossert  &  Company   49 

Duncan  Electrical  Company   14 

Economy  Fuse  and  Mfg.  Co.  56 

Elec.  Maintenance  and  Repairs  Co...  59 

Electric  Railway  Improvement  Co..  14 
Electric  Service  Supplies  Company. 

Electrical  Testing  Laboratories  ....  48 

Ewart  &  Jacob   48 


I'erranli  Electric  Company  to 

Flexible  Conduit  Company   43 

G.  &  W.  Electric  Specialty  Cp  

Gest,  G.  M.,  Limited  

Great  West  Electric  Company   40 

Hamilton  Company,  Wm   12 

Hathcway  &  Knott   15 

Hessco   Company     47 

Insuladuct  Company  

Illinois  Electric  I'orcelain  Co  

Jefferson  Glass  Company   18 

Jones  &  Glassco  

Joyner,  A.  H.  Winter,  Limited  . .  . .  48 

Kelsch,  R.  S   48 

Kent  Brothers   47 

Kerry  &  Chace,  Limited   48 

Krantz  Mfg.  Company   

Lancashire  Dynamo  and  Motor  Co.  54 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   48 

Lincoln  Electric  Company  of  Canada  56 

Lindsley  Brothers  Company   57 

Lowry,  E.  A  

Lyman  Tube  and  Supply  Company.. 

MacGovern  &  Company   49 

Martin  &  Sons,  H.  P.  ..  .    47 

Masco  Company   46 

McGill  Manufacturing  Company  ...  57 

Mica  Company  of  Canada,  Ltd  

Mitchell,  Charles  H.  &  Percival  H..  48 

Moloney  Electric  Co.  of  Canada  ...  7 

Monarch  Electric  Company   58 

National  Cartage  &  Supply  Co   53 

National  Electric  Heating  Company  60 

National  Metal  Molding  Company  . .  4 

Northern  Aluminum  Company  ....  55 

Northern  Electric  Company    2 


Ohio  Brass  Company   j  i 

Onward  Manufacturing  Company  .. 

( )ri)en  Conduit  Company   55 

Packard   Electric  Company   

Petrie,  H.  W   41 

Philadelphia  Electric  Company  Sup- 
ply Dept  

i'hilip  &  Sons,  E.  J   48 

Phillips  Electrical  Works.  Eugene  I-'.  41 
Pittsburgh  Reflector  &  Illuminating 

Company   58 

Power  Plant  Equipment  Company.. 

Pratt  &  Whitney  

Pringle,  R.  E.  T   co 

Redmanol  Chemical  Products  Co.  ..  13 

Renfrew  Electric  Company  

Ridout  &  Maybee   48 

Robbins  &  Myers  Company   17 

Robertson  Ltd.,  J.  M   48 

Robertson  Mfg.  Co.,  P.  L   45 

Salisbury  Electric  Qo  

Sammett,  M.  A   48 

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan   12 

Spaulding  &  Sons  Company,  J  

Spielman  Agencies,  Regd   -16 

Square  D  Company  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   49 

Steel  Company  of  Canada   10 

Superior  Electric  Company  

Tallman  Brass  and  Metal  Co   57 

Thompson,  Clarence   48 

Thompson,  Fred  &  Co  

Tlijompson-Levering  Company  ....  53 

Thordarson  Manufacturing  Company  55 

Toronto  and  Hamilton  Electric  Co.  49 

Tubular  Woven  Fabric  Company  ...  l 

Walger  Connector  Co   45 

Wagner  Electric  Manufacturing  Co. 
Ward  Leonard  Electric  Company  . . 
White  Electrical  Company,  T.  C.  ... 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Usefal  in  the  Shof  and  Laboratory  for  the  Measnrement  of  Resistance- 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  (or  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  A^e. 


Electrical  Meaturing  Instrument* 


PHILADELPHIA,  PA. 
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GALVADUCT 


"GALVADUCT" 

The  most  perfect  inter- 
ior construction  conduit 
on  the  market. 

Recognized  as  the  stand- 
ard of  high  (|uaHt\. 
Always    specify  Galva- 
duct   or  Loricated 
CONDUITS 


"LORICATED" 

A  liigh-class  interior 
construction  conduit  of 
the  enamelled  type,  proof 
against  acid  or  other  cor- 
rosive agents. 

If  your  jobber  cannot 
supply  you — write  us. 


A  Galvaduct  Building— Plant  of  the 
Dominion  Power  and  Transmission  Co.,  Hamilton 


Conduits  Company  Limited 

Toronto  «  Montreal 


LORICATED 
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SUPPORT 
THE  COUNTRY 

THAT  SUPPORTS  YOU 


If  you  consider  your  personal  interests  the 
interests  of  your  family  and  the  community 
in  which  you  live,  you  will 

PURCHASE  THE  PRODUCTS 

OF 

CANADIAN  MILLS 

A  Canadian  Dollar 
is  Worth  One  Hundred  Cents 
in  Canada 

THE 

STEEL  COMPANY 

OF 

CANADA 

UNITED 

HAMILTON        -        -  MONTREAL 


March  1."),  I'.il'.i 
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O-B  Form  1  Trolley  Bate 


Dark  part*  are  renewable 
bushing*. 


Two  Big  Advantages  of  O-B  Trolley  Base 


Uniform  Pressure      Renewable  Wearing  Parts 


Turning  a  screw  adjusts  the 
O-B  Trolley  Base  to  hold  the 
wheel  to  the  wire  with  the 
pressure  which  is  right  for 
your  conditions. 

That  pressure  is  maintained 
with  practically  no  variations 
at  all  heights  of  the  wire — 
always  enough  to  keep  wheel 
on  wire  without  undue  strain 
on  base,  car  roof  or  line. 


Most  of  the  wear  is  absorbed  by  steel 
bushings  in  the  O-B  Trolley  Base  (see 
illustration). 

When  it  is  necessary  the  bushings  are 
easily,  quickly,  cheaply  renewed.  The 
whole  base  is  made  nearly  as  good  as 
new. 

O-B  Bases  have  many  other  valuable  charac- 
teristics. They  pivot  freely.  They  can  carry 
current  far  in  excess  of  any  service  require- 
ments. They  are  accessible,  easy  to  lubricate, 
sturdy. 


Ask.  for  a  trial — at  our  expense — on  your  own  cars. 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,     Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


^      92V4  % 


/ 


EFFICIENCY 

Under  Actual 
Operating  Condition- 


■IIIIIhIIIIII^ 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  BIdg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents : 

Geo.  H  .  Jameson,  Vancouver  J  L.  Neilson,  Winnipeg,  Man. 


Re 


EDMANOL 

^^The  Perfect  Electrical  Insulation 


J9 


Made  from  The  Anhydrous  Phenol  Resin  Compounds 
They  excel  in  Heat  Resistance,  Dielectric  Strength,  Mechanical  Strength,  Accuracy  of  Dimensions 

WRITE  FOR  CATALOG 

Redmanol  Chemical  Products  Co.,  656  W.  22nd  Street,  Chicago,  111. 
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SUNBEAM  and  EDISON 
MAZDA  LAMPS 

are  Made  from  Material  and  Knowing  How 

NO  GUESS  WORK 

Sunbeam  and  Edison  Mazda  Lamps 

have  often  been 

Imitated  But  Never  Equalled 

The  label  is  the  guarantee  of 

QUALITY 


Order  through  our  Branches  or  from  the  following  Agents- 


B.  F.  Anderson.  Hamilton,  Ont. 
J.  W.  Moncur.  Hamilton,  Ont. 
Rogers  Electric  Co..  Toronto,  Ont. 
Central   Electric  Supply  Co..   Ltd.,  Toronto. 
Federal  Engineering  Co.,  Toronto  and  Montreal. 
Electric  Supply  Co..  North  Bay.  Ont. 
Greenwood  Electric  Co.,  Sault  Ste.  Marie.  Ont. 
Ingram  &  Davy.  St.  Thomas.  Ont. 
Knight  Bros..  Burks  Falls.  Ont. 
McDonald  &  Wilson.  Toronto,  Or.i. 
R.  L.  Morgan,  Lindsay,  Ont. 
R.  H.  Smart,  Brockville,  Ont. 
R.  F.  Thomas,  Lindsay,  Ont. 
Burnham  &  Frith.  Edmonton. 
General  Supplies,  Limited,  Calgary. 
Carter  Electric  Company,  Victoria.  B.C. 
Hawkins  &  Hayward,  Victoria,  B.C. 
E.  B.  Horseman  &  Son,  Vancouver. 
W.  W.  Fraser.  Vancouver.  B.C. 
Hume  &  Rumble,  Vancouver,  B.C. 
Jarvis  Electric  Company,  Vancouver, 


B.C. 


B.C. 


Howe  Electric  Company,  Nelson,  B.C. 
Factory  Products  Company,  Toronto. 
J.  A.  Dawson  Company,  Montreal,  Que. 
Norton  Callard  Company,  Montreal.  Que. 
Electrical  Equipment  Company,  Montreal,  Que 
Montreal   Electric  Company,   Montreal,  Que. 
Garrioch  Goddard  Company.  Ottawa.  Ont. 
Ahearn  &  Soper  Company,  Ottawa,  Ont. 
J.  A.  Stalker.  Pictou,  N.S. 
Pictpu  County  Electric  Company,  Slellarton 
Perry  Bros.,  Moncton,  N.B. 
S.  Rippey,  Annapolis,  N.S. 
Cragg  Bros.,  Halifax, 

Eastern  Electric  Company,  St.  .Tohn,  N.B. 
Sun  Electric  Company.  Regina. 
Wm.  Evans,  Winnipeg. 
Jas.  Guthrie,  Winnipeg. 

Saskatoon  General  Electric  Company,  Saskatoon 
Waltz  &  Company,  Port  Arthur. 
J.  S.  Mitchell.  Sherbrooke.  Que. 


N.S. 


Made  in  Canada  by 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


MONTREAL,    QUEBEC,    HALIFAX.    OTTAWA.    HAMILTON,    LONDON,  COBALT,  SOUTH   PORCUPINE,  WINNIPEG,  CALGARY, 

EDMONTON.  VANCOUVER,  NELSON. 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Bank  of  Hamilton  Building 
Toronto,  Ont. 

Main  Office  and  Factory : 
Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Iiid.,  Telephone 
IJIdg. 

Chicago,   Monadnock  Block. 
Pittsburgh,  Park  Building. 
iVIinneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
[jOS  Angeles     San  Francisco 
Portland,  Ore. 


NOTICE! 


WE   ARE  COMPLETELY 
SETTLED  IN  OUR  NEW  PREMISES 


AT 


No.  2  Inspector  Street 

And  can  mzikiiPrompt  Shipment 

of  Flush  Switches,  Cutouts, 
Sockets,  Rosettes,  Entrance 
Switches,  Receptacles,  Etc. 


The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


TRACK  REPAIRS  often  cause  gaps  in  the  return 
circuit;  with  time  the  number  of  gaps  increases  and 
the  loss  in  energy  is  more  than  compounded  unless  a 
maintenance  policy  is  observed. 

FOLLOW  THE  TRACK. GANG  up  with  a  WELD- 
ING GANG  consisting  of  two  men  and  THE  ERICO 
PORTABLE  WELDER  AND  RHEOSTAT.— An  out- 
lit  that  does  not  interfere  with  traffic,  as  may  be  in- 
ferred from  the  illustration,  that  will  install  the  best 
rail  bond  at  the  lowest  cost  and  can  also  be  used  for 
open  arc  pencil  welding  such  as  track  repairs, 
l)uilding  up  low  rails  and  switch  parts,  and  for  shop 
work  in  repairing  breaks,  adding  metal  to  worn  places, 
etc. 

RAIL  BONDING    ARC  WELDING 
THE  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 

CLEVELAND,  OHIO 


Marcli  Ij,  J'.'l'J 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


r.MVERSAI,  INSULATOR  SLl'l'ltRTS  arc  specially  designed 
iiialleaMc  iron  clamps  made  in  fotn  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  anil  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

'  Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 


PITTSBURGH,  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
ni(»i 

iirji; 


Pi  iniary 
Voltage 
10(1-120 
1(1(1-12(1 


(  ycle 
(HI 


Secondary 
N'oUagc 


List 


1.50 
2.(tl) 


ASK  YOUR  JOBBER 

KILLARK  ELECTRIC  MFG.  COMPANY 


ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


rERF^ANTI 


Pole  Type 

Transformers 

Single  and  Three  Phase 

HIGH  EFFICIENCY— 
LOW  CORE  and  COPPER  LOSSES 

Write  us  for  Prices  and  Delivery  before 
ordering  elsewhere. 

House  Service  and  Power  Meters,  Am- 
meters, Voltmeters,  Current  and  Potential 
Transformers  supplied  from  stock. 

Ferranti  Electrical  Company 

of  Canada,  Limited 

90  Sherbourne  St.     128  Bleury  St.      3  Victoria  Rd.     592  Notre  Dame 
TORONTO  MONTREAL      HALIFAX  WINNIPEG 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"Aiiifricmi  Elccliiciaiis'  1  laiidliook,  ;i  rcfcrt-iicc  liniiU  fur  inac- 
liciil  electrical  workers,  1)y  Terrell  ("roft.  712  paijes,  with 
over  000  ilhistralioiis.  ruhlislied  by  Mcdraw  llill  I'ool; 
Co.     Price  .fri.OO. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haedcr.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  I.aboiatoiy  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    24S  pages,  illustrated.     Price  $2.00. 

liaudot  Printing  Telegraph  System,  by  II.  VV.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  .$1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  ilhis- 
trated.     Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  R.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.     2S5  pages,  illustrated.     Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.   236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electrical  Machinery — Principles,  Operation  and  Management, 
by  Terrell  Croft.  Just  published  by  the  McGraw-Hill  Book 
Co.     318  pages,  illustrated.     Price  $2.00. 

Electrical  Meters,  by  Cyril  M.  Jansky,  B.S.,  B.A.  Second 
Edition,  just  published  by  McGraw-Hill  Book  Company. 
416  pages,  illustrated.    Price  $3.00. 

Electric  Railway,  by  A.   Morris   Buck,   M.  E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  Eauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,   illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  60  cents. 

"Fuel,"  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand Co.    211  pages,  witli  84  illustrations.     Price  Sf'.i.W. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-l'ressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  05c. 

I  low  to  Sell  Electrical  Labor-savint;  A)ipliances."  .Recently 
|iul)lislierl  by  McGraw-Hill  l!ook  Co.  n.")  paces  illustrated 
Price  $1.<MI. 


"I'laclical  Electricity,"  by  Terrell  Croft.  First  edit  ion.  Just 
published  by ■  McGraw-Hill  Book  Co.  646  pages,  illustrated. 
Price  $2.50. 

I'laclical  Electric  Illumination,  by  Terrell  Croft,  First  edition. 
l)ublished  by  the  McGraw-Hill  Book  Co.    225  pages,  illus 

•I.Ted.     Price  $2.00. 

I'l  incijles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Hook 
Company.     404  pages,  illustrated.     Price  $3.00. 

I'liiiciplcs  of  Alternating  Current  Machinery,  by  Ralph  R. 
I.awicnce.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.    614  pages,  illustrated.     Price  $4.50. 

Piinciples  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
.Alfred  Still.  Published  in  ]91(i  by  iMe(;raw- 1 1  ill  Hook  Co. 
365  pages,  illustrated.    Price  $3.00. 

Kadiodynamics— The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1016  by  D. 
Van  Nostrand  Company.  200  pages,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.75. 

Katliation,  Light' and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Standard  Wiring,  1918  Edition,  24th  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Cushing, 
Jr.    Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,    Green    &    Company.     294   pages,  illustrated. 

Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 
Lee,  M.A.  Just  published,  by  Longmans-Green  &  Co.  102 
pages.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.     Price  $2.00. 

Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  15.1.  Hand-Book,  published  by  British  Insulated  &  Helsby 
Cables.  Limited.  Second  edition.  448  pages,  illustrated. 
Price  $1.00. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Ir.  Published  in  lOlfi  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  WalHs.  Published  in 
1909  by  Whituker  &  Company.    Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,  Inc.     229  pages,  illustrated.     Price  $2.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.    Price  $1.00. 

Wiay's  Manual  of  Car  Lighting.  Published  in  1916  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 
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A  Window  Display 
which  will 
Sell  Fans 
For  You 


"cooi „  K»r:FRESHiN(  I  HRi : j:zi:s' 

Moike  Summer  Days  Delightful 
Wxerever  There  is  A 

Robbins&M\)ersl«in 


The  show  window  if  properly  used, 
is  the  dealer's  best  advertising  medium. 
It  can  be  made  to  tell  the  sales  story  in 
the  most  effective  way  and  it  reaches  the 
prospect  at  a  time  when  it  is  easy  for  him 
to  step  inside  and  see  the  product  adver- 
tised. 

In  the  1919  R&M  Fan  window  cut-out 
we  have  produced  one  of  the  most  effec- 
tive displays  we  have  ever  offered  our 


dealers.  The  figures  are  life-size  and  re- 
produced handsomely  in  eight  colors. 

The  breeze  from  a  Fan  in  operation 
causes  the  streamers  in  the  baby's  hands 
to  flutter,  giving  the  motion  which  adds 
so  much  to  the  attracting  power  of  a 
window  display. 

This  display  and  a  complete  line  of 
other  advertising  helps  are  furnished  free 
to  R&M  dealers.  Complete  information 
sent  on  request. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  4  Crowe 
Ottawa 


Dawson   ft   Co.,  Ltd. 
Montreal 


La  Cie  Codere  ft  Fils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  Electric  Co.        John  Starr.  Son  &  Co..  Ltd. 
St.  John  Halifax 


Great  West  Electric  Co. 
Winnipeg 


Rogers  Electric  Co.,  Ltd. 
Toronto 
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DOMINIONLITE^' 


The  Two«Piece  Unit  That 
Promotes  Better 
Lighting 


Glass  Throughout 


No.  1 


No.  2 


Three  Holes  for  Ventilation 


White  Upper  Reflector 


Crystal  Enclosing  Shade 


Lower  White  Bowl 


Hole  in  Bottom 


No.  3 


The  two  piece  unit  has  won  preference  by  its 
better  appearance,  as  well  as  its  high  efficiency  in 
lighting.  In  places  where  ceiling  reflection  cannot 
be  depended  upon,  the  two  piece  unit  is  the  requir- 


ed thing.  The  "Dominionlite"  is  made  so  that  the 
direction  of  the  light  rays  may  be  regulated  by 
raising  or  lowering  the  lamp.  Can  be  easily  lifted 
apart  for  cleaning.   Send  for  catalogue. 


Made  in  Canada  by 


Jefferson  Class  Co.,  Limited 


Factory  and  Head  Office  :  388  Carlaw  Ave..   T  O  P  O  N  T  O 

Dnwn  Town  SKnw   Rnntnc  •    1  fi4   R«v  .<>tr<>«>t      i  V/ IX  V/ 1^    1  Vj 


Down  Town  Show  Rooms:   164  Bay  Street 

MONTREAL  WINNIPEG 
285  Beaver  Hall  Hill  Scott  Block 


VANCOUVER 
325  Howe  Street 


March  15.  I'JI'.I 


I'  1 1     E  I 
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Returned  Technical  Men  Being 
Properly  Cared  For 

Since  our  issue  of  March  1,  which  announced  the  opening 
of  a  clearing  house  for  returned  technical  men  in  Toronto 
at  287  Queen  Street  West,  this  office  has  been  placed  in 
charge  of  Major  R.  D.  Galbraith,  late  of  the  Canadian  Ma- 
chine Gun  Corps  and  Canadian  Railway  troops.  The  cre- 
dit of  the  idea  of  these  bureaus,  we  understand, 
belongs  to  the  Joint  Committee  of  Technical  Organ- 
izations, who  are  also  still  acting  in  an  advi.sory 
capacity  to  the  Government.  In  Toronto  the  Joint  Com- 
mittee have  undertaken  to  stand  behind  the  organization 
and  lend  their  assistance  in  bringing  the  returned  technical 
men  into  contact  with  employers  of  technical  labor  and,  to 
this  end,  have  sent  out  the  following  letter  to  manufactur- 
ers, contractors,  municipalities,  etc.  Present  indications 
we  understand,  are  to  the  effect  that  the  bureaus  will  meet 
with  a  ready  co-operation  of  employers  and  that  the  supply 
is  not  likely  to  greatly  exceed  the  demand  in  any  line  of 
technical  work.   The  letter  is  self-explanatory: 

Re:  Re-employment  of  Technical  Engineers  who  Have 
Been  Overseas 
As  you  are  doubtless  aware,  the  Dominion  Government 
has  recently  established  a  large  number  of  labor  employ- 
ment offices  in  various  Canadian  centres,  through  which 
returned  soldiers  and  emploj^ers  are  being  brought  in  touch 
wtih  one  another. 

As  it  appeared  most  desirable  that  returned  technical 


nun  should  also  be  assisted  to  get  in  touch  with  the  open- 
ings, lor  wliich  their  training  and  experience  specially  fii 
tlieni.  we  approached  the  Dominion  Government,  with  the 
result  that  employment  bureaus,  known  as  Professional  and 
Business  Occupation  Sections,  are  being  opened  in  Toron- 
to, and  a  number  of  other  centres  throughout  Canada. 
These  offices  will  be  in  charge  of  returned  engineer  officers, 
who  will  have  the  necessary  data  regarding  the  qualifica- 
tions, experience,  etc.,  of  the  returned  technical  men  on 
file,  this  information  being  secured  while  llie  men  arc  in 
transit.  The  men  will  also  report  to  the  office  in  their  dis- 
trict and  see  that  the  information  is  supplemented  wliere 
necessary. 

The  Toronto  Otfice  has  been  opened  at  287  Queen 
Street,  West,  and  is  in  charge  of  Major  R.  1).  Ciall)raitli, 
recently  returned  from  overseas. 

Our  object  in  addressing  this  letter  to  you  is  to  advise 
you  of  the  facts  as  above,  and  to  invite  you  to  communicate 
to  Major  Galbraith  the  particulars  of  any  vacancy  or  ]irob- 
able  vacancies  in  your  staff  requiring  men  with  technical 
training.  We  respectfully  urge  that  tliis  matter  receive  your 
immediate  attention. 

We  trust  that  this  mo\ement  to  re-establish  the  tech- 
nical returned  man  in  the  work  for  which  he  is  best  fitted, 
and  where  he  can  be  of  the  greatest  use  to  his  country,  will 
receive  your  warmest  co-operation. 

Yours  very  truly, 

Wills  Maclachlan, 

Secretary, 
J.  C.  T.  O. 

Note. — As  indicating  the  co-operation  of  local  business 
men,  we  are  authorized  to  use  the  names  of  the  following 
gentlemen,  who  have  expressed  their  entire  approval  of  this 
scheme  and  undertaken  to  give  it  their  hearty  support. 

C.  N.  Candee — General  Manager  Gutta  Percha  &  Rub- 
ber Co. 

F.  G.  Clark — Chief  Engineer  Toronto  Power  Company. 

E.  L.  Cousins — Chief  Engineer  and  (ieneral  Manager 
Toronto  Harbor  Commission. 

H.  H.  Couzens — General  Manager  Toronto  Hydro-elec- 
tric System. 

F.  A.  Gaby — Chief  Engineer  Hydro-electric  Power 
Commission  of  Ontario. 

R.  C.  Harris — Commissioner  of  Works,  Toronto. 

G.  G.  S.  Lindsay — Barrister,  Toronto. 

Senator  Nicholls — President  and  General  Manager  Can- 
adian General  Electric  Co. 

W.  A.  McLean — Deputy  Minister  of  Highways,  Province 
of  Ontario. 


Telephone  Men  and  Signallers 
in  the  War 

"Without  the  help  of  the  telephone  men  and  signallers 
at  the  front  we  could  not  have  won  the  war,"  said  Briga- 
dier-General W.  O.  H.  Doods,  in  speaking  at  the  Montreal 
Electrical  Luncheon  on  March  5.  The  General's  talk  was  on 
"Telephones  at  the  Front/'  and  was  a  description  of  the 
telephone  system  in  connection  with  artillery.  He  told  of  the 
absence  of  this  equipment  when  the  Canadians  were  mobil- 
ized, and  to  illustrate  the  difficulty  of  getting  telephones  in 
the  early  days  of  the  war  mentioned  that  it  was  easier  to 
replace  a  disabled  18  pounder  gun  than  it  was  to  get  tele- 
phones. In  the  early  part  ii  1915  all  wires  were  laid  over- 
laiui.  As  showing  the  dangcious  and  soicndid  woik  of 
the  linemen,  the  General  stated  that  these  men  won  more 
honors  than  any  other  section  of  the  artillery.  In  June, 
1015,  the  brigades  were  loaned  some  Ericsson  telephones 
v.hich  proved  very  efficient.  Supplies  of  wire  were  difficult 
to  secure,  either  of  Dl  or  D3,  and  weekly  reports  liad  to 
be  made  of  the  quantities  used  and  those  on  hand.   In  July, 
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1915,  they  obtained  a  wireless  mast — this  serving  four  Bri- 
gades. At  the  beginning  of  the  war  the  signallers  had  little 
knowledge  of  the  Morse  code,  relying  mainly  on  the  sem- 
aphore. Later  the  signallers  became  much  more  efficient  in 
the  use  of  the  Morse  code. 

Originally  signal  communication  was  in  the  hands  of 
the  adjutant,  then  it  was  transferred  to  the  orderly  officer, 
and  eventually  was  put  in  charge  of  the  Canadian  engineers, 
who  laid  out  the  system.  Much  improvement  was  also  car- 
ried out  in  the  matter  of  burying  the  wires,  enabling  the 
artillery  to  open  fire  very  promptly.  The  switchboard  equip- 
ment was  made  more  efficient  as  the  war  progressed.  The 
four-way  switchboards  were  increased  to  eight-way  boards, 
and  by  the  fall  of  1916  there  was  an  issue  of  the  regular 
sixteen-way  French  switchboard,  in  addition  to  which  the 
eight-way  boards  made  by  the  signallers  were  used  as  aux- 
iliaries. Bell  telephones  were  used  to  communicate  with 
the  Brigade  headquarters,  but  not  in  the  front  line. 

At  the  Somme  the  Canadians  did  splendid  work  in  bury- 
ing the  wires  whilst  under  fire.  In  1917  the  signalling  sys- 
tem was  improved  in  every  way.  At  Vimy  Ridge,  in  1917, 
the  communication  was  absolutely  iperfect,  and  the  men  were 
able  to  speak  a  distance  of  .50  miles  back.  The  first  battle 
of  Amiens  was  an  open  fight,  and  here  air  lines,  it  was 
found,  were  not  destroyed  as  quickly  as  the  lines  laid  along 
the  ground.  There  was  no  occasion  to  bury  the  lines  owing 
to  the  rapidity  of  the  fight.  Lines  were  laid  as  the  troops 
advanced  to  enable  communication  to  be  made  with  head- 
quarters, and  in  this  connection  portal)le  wireless  outfits 
proved  of  great  value. 

Means  were  taken  to  prevent  the  enemy  from  picking 
up  messages  on  the  telephone  wires,  one  telephone  being  so 
constructed  that  it  was  impossible  for  the  Hun  to  pick  up 
any  communication  with  his  listening  apparatus.  The  men 
were  told  not  to  rely  absolutely  on  the  telephone.  Experi- 
ence, however,  proved  that  they  were  forced  to  do  this,  and 
that  it  was  the  lamps  and  flags  which  fell  down,  and  not 
the  telephone. 


Joint  Committee  Annual  Meeting  March  24 

The  Joint  Committee  of  Technical  Organizations  will 
hold  their  annual  meeting  in  the  Physics  Building  Theatre 
of  the  University  of  Toronto  on  Monday,  March  24,  at  8 
p.m.  The  programme  will  consist  of  President  Geo.  A. 
McCarthy's  annua!  report,  in  which  he  will  outline  the  ac- 
tivities of  this  organization  during  the  past  year,  which,  we 
understand,  have  been  very  extensive.  This  will  be  followed 
by  an  address  by  Mr.  H.  J.  Daly,  on  the  subject,  "Indus- 
trial Economics — the  Employer's  Standpoint."  Mr.  Daly 
has  come  into  particular  prominence  as  Director  of  Repat- 
riation for  the  Dominion  Government,  which  office  he  re- 
cently resigned,  and  is  one  of  the  best  known  industrial 
figures  in  the  Dominion.  The  labor  standpoint  will  be  pre- 
sented by  Mr.  Tom  Moore,  President  Trades  and  Labor 
Council  of  Canada,  who  will  speak  on  "Industrial  Efiiciency 
-i-From  the  Labor  Standpoint."  Mr.  Moore  is  known  as  a 
labor  man  with  very  broad  and  sound  ideas,  and  recognized 
as  one  of  the  outstanding  figures  in  the  solution  of  the  prob- 
lems confronting  us  at  the  present  day  of  bringing  lal>or  and 
capital  into  closer  working  relationship. 


The  Canadian  Drill  and  Chuck  Company,  Limited,  To- 
ronto, has  been  taken  over  by  Mr.  H.  P.  Ash,  late  manager 
of  the  Royal  Bank,  Welland,  Ont.,  and  will  be  known  as  "The 
Canadian  Drill  and  Electric  Box  Company."  The  business, 
which  is  located  at  1402  Queen  Street  East,  Toronto,  will  be 
under  the  management  of  Mr.  Ilarley  W.  Morden,  who  is 
well  known  in  the  electric  trade. 


Toronto  Section  A.I.E.E. 

Report  of  meeting  held  at  the  Engineers'  Club  on  Friday, 
March  7,  1919. 

The  Chairman  introduced  the  sul)ject  for  discussion, 
which  was  "The  Future  Organization  of  Electrical  En- 
gineers in  Canada."  He  pointe;d  out  that  electrical  engineers 
in  this  country  were  insufificiently  organized,  especially  in 
matters  afifecting  their  relations  with  the  Government. 
Greater  activity  could  ))e  exjjccted  in  electrical  matters  if 
we  were  organized  on  a  national  basis,  at  the  same  time 
maintaining  our  connection  with  the  A.  I.  E.  E.  The  A.  I. 
v..  E.  had  not  openly  pushed  the  formation  of  brandies  in 
Canada,  l)Ut  this  work  could  be  undertaken  on  a  larger  scale 
l)y  a  proposed  Canadian  I.  I",,  iv  in  co-operafion  with  tlie 
.\nicrican  Institute. 

Mr.  Wills  Maclachlan  reported  having  had  a  talk  with 
tile  .\.  I.  1'"..  !■..  authorities  in  New  York  more  than  iwo 
years  before,  when  he  suggested  that  a  Canadian  1.  E.  E. 
would  ultimately  grow  out  of  the  sections  in  Canada.  He 
found  that  tlie  directors  of  the  A.  1.  E.  E.  were  quite  sym- 
patlietic  with  tlie  idea.  In  February  last,  following  a  sug- 
gestion from  tile  Toronto  section,  a  special  committee  was 
ai)pointed  by  the  president  of  the  A.  1.  E.  E.  to  consider 
and  report  upon  the  formation  of  a  Canadian  institute  as 
outlined  above.  Any  technical  organization  should  embrace 
the  following  features  if  it  were  to  be  an  efficient  body. 

(a)     1  iitcrcliange  rif  teclinical  ideas, 

(!))    Furthering  of  the  interests  of  nieml)ers. 

(c)  Service  to  the  community. 

(d)  Recognition  of  engineering  status  of  members.  All 
of  these  could  he  more  perfectly  obtained  throu.gh  a  Cana- 
dian Institute  of  Electrical  Engineers  than  through  a 
branch  of  a  U.  S.  organization. 

Mr.  H.  H.  Couzens  raised  the  question  whether  the 
scope  of  tlie  proposed  society  was  to  be  purely  technical; 
if  so  he  thought  this  would  limit  its  field  too  much.  What 
we  seemed  to  need  was  a  new  society  to  co-ordinate  exist- 
ing electrical  societies,  including  the  business  element,  and 
bringing  them  all  together  in  matters  of  general  and  pub- 
lic policy,  with  its  consequent  advantages  of  greater  pub- 
licity. He  would  be  glad  to  see  the  manufacturer,  jobber, 
contractor  and  financier  of  electrical  interests  brought  un- 
der one  governing  electrical  body  which  would  proviae  a 
nucleus  for  their,  at  present,  somewhat  scattered  activities. 
What  present  organization  can  fulfil  these  ends?  Not  the 
Engineering  Institute  of  Canada,  because  membership  is 
barred  except  to  professional  engineers.  The  Canadian  Min- 
ing Institute,  for  example,  has  a"  better  policy  in  permitting 
non-engineers  to  join  the  association  if  they  are  in  any  way 
interested  in  mining  work.  A  new  organization  would  have 
the  valuable  opportunity  of  doing  the  same  thing  for  electri- 
cal engineers  and  electrical  men  generally. 

Mr.  W.  Volkman  showed  that  it  was  quite  practical  for 
a  Canadian  society  to  work  harmoniously  in  affiliation  with 
a  U.  S.  body.  The  Canadian  Electrical  Association  was  start- 
ed 28  years  ago,  and  8  years  ago  it  affiliated  with  the  N.  E. 
L.  A.  By  this  means  members  of  the  C.  E.  A.  were  entitled 
to  all  the  advantages  of  both  societies  and  to  g;et  the  bene- 
fit of  the  literature  published  and  the  work  done  in  the  U. 
S.  The  President  of  each  body  was  a  director  of  the  other. 
The  Canadian  Electrical  Association  retains  its  status  as  a 
distinct  Canadian  body  although  for  the  purpose  of  inailing 
and  organization  it  is  referred  to  l)y  the  N.  E.  L.  A.  as  a 
geographical  section. 

Mr.  S.  L.  B.  Lines,  on  being  appealed  to,  stated  that  he 
believed  the  South  African  T.  E.  E.  to  be  working  quite 
satisfactorily  in  affiliation  with  the  British  I.  E.  E.  He 
thought  that  the  proposals  for  the  institution  of  a  Canadian 
].  E.  E.  did  not  go  far  enough;  he  would  like  to  see  it  as 
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C  anadian  as  i>ossil)k'  and  not  too  closely  tied  up  to  a  foreign 
organization. 

Mr.  E.  V.  Pannell  pointed  out  that  it  was  hardly  possible 
as  a  tirsC  step  to  sever  connections  with  the  A.  I.  E.  E.  in 
New  York.  In  the  first  place  all  our  members  rated  their 
advanta.ges  very  highly,  especially  the  proceedings  and 
transactions.  F"urthermore,  the  autonomy  proposed  was 
complete  enough  for  all  practical  purposes.  As  a  matter  of 
interest  it  might  be  mentioned  that  of  the  annual  dues  of 
about  $10.00  per  member,  $5.00  was  spent  in  editing  and 
printing  the  proceedings,  and  a  further  $1.50  in  printing  the 
transactions.  It  might  be  thought  advisable  at  some  future 
time  to  sacrifice  the  latter  in  order  that  we  might  apply  the 
allotment  to  better  uses. 

Mr.  W.  A.  Bucke  was  quite  in  sympathy  with  the  idea 
of  a  Canadian  Institute  as  proposed;  he  thought  that  the 
next  step  further  would  result  in  an  entirely  Canadian  en- 
gineering association  which  should  be  our  ideal.  It  was  un- 
desirable that  any  change  >lion]d  be  made  in  the  meml)er- 
ship  dues. 

Professor  H.  W.  Price  opposed  the  suggestion  that  the 
transactions  niigiii  have  lo  be  sacrifice<!.  He  tliouglu  ttu-m 
of  very  great  value. 

•  Mr.  H.  U.  Hart  liad  recently  attended  the  annual  meet- 
ing of  the  1-lngineering  Institute  of  C  anada  at  Ottawa  and 
had  a  talk  with  Professor  Comfort  .\.  .Vdams,  the  president 
of  the  .\.  1.  E.  E.  there.  He  believed  that  the  president  was 
in  sympathy  with  our  ideas,  and  that  the  .\.  1.  E.  E.  would 
help  us  to  the  fullest  i)ossible  extent  to  get  our  own  organ- 
ization . 

Mr.  A.  H.  Harkness  i  luigineering  Institute  of  Canada) 
had  been  asked  to  attend  tlie  meeting  by  Mr.  Keith,  the 
secretary  of  the  E.  I.  C.  He  was  glad  to  see  the  efTort  of 
the  electrical  engineers  to  have  their  own  national  body,  but 
would  call  attention  to  the  advantages  of  the  Engineermg 
Institute.  The  change  in  name  from  the  Canadian  Society 
of  Civil  Engineers  was  accompanied  by  a  complete  change 
of  policy,  by  which  all  engineers  were  eligible  to  become 
members.  A  seperate  Canadian  I.  E.  E.  would  result  in 
dividing  the  forces  of  the  engineers.  The  E.  I.  C.  was  study- 
ing the  matter  of  taking  legislative  action  to  protect  the 
position  of  the  engineer  and  this  was  needed  just  as  much 
by  electrical  men  as  by  professional  men  of  other  brancnes 
of  engineering.  He  acknowledged  the  value  of  the  technical 
advantages  derived  from  the  A.  I.  E.  E.  which  would  be  con- 
tinued by  the  proposed  Canadian  I.  E.  E..  but  believed  that 
the  social  and  political  value  of  the  E.  I.  C.  was  even  great- 
er. The  present  practice  of  the  E.  I.  C.  was  to  have  elec- 
trical, mechanical  and  other  sections  at  their  various  branch- 
es. These  sections  should,  of  course,  be  general  thcoughout 
the  whole  institute  and  not  confined  to  the  branches. 

Mr.  Wills  Maclachlan  said  that  this  scheme  of  section- 
alizing  the  Engineering  Institute  of  Canada  so  that  electri- 
cal and  other  non-civil  engineers  would  be  on  an  equal  plane 
was  approaching  the  ideal,  but  that  it  did  not  exist  and  the 
E.  I.  C.  constitution  did  not  permit  of  it.  It  was  far  better 
for  the  formation  of  the  Canadian  I.  E.  E.  to  go  ahead  and 
await  any  change  in  the  constitution  of  the  Engineering  In- 
stitute of  Canada,  which  would  make  it  more  attractive  for 
electrical  engineers  than  it  was  at  present. 

Professor  Gillespie  (Engineering  Institute  of  Canada) 
believed  that  the  Engineering  Institute  provided  the  natur- 
al society  for  all  kinds  of  engineers  ,and  that  although  it 
manifestly  did  not  ofTer  the  technical  advantages  received 
at  present  from  the  A.  I.  E.  E.  the  Canadian  members 
ought  to  support  it.  Quite  recently  the  E.  I.  C.  had  to  me- 
morialize the  Ontario  Parliament  on  a  matter  of  legislation 
affecting  all  engineers.  He  did  not  think  that  more  than 
one  engineering  society  in  Canada  could  be  supported.  The 


nationalization  of  railways  and  other  extensive  engineermg 
works  would  mean  that  increasing  numbers  of  engineers 
were  coming  under  Government  employ,  and  this  would  be 
a  factor  in  favor  of  the  Engineering  Institute. 

Mr.  A.  E.  Davison  thought  that  the  men  best  qualified 
to  give  an  opinion  on  this  subject  were  the  consulting  en- 
gineers. He  felt  that  the  formation  of  the  Canadian  I.  E. 
E.  was  a  step  in  the  right  direction,  and  thought  that  the 
matter  of  federation  with  other  engineering  societies  might 
follow  at  a  later  stage. 

Mr.  E.  B.  Merrill  had  long  felt  the  anomalous  position 
of  being  in  the  purely  local  section  of  a  United  States  so- 
ciety.  He  believed  the  ])roposed  change  to  be  advantageous. 

Mr.  John  Murphy  claimed  re.sponsibility  for  the  original 
suggestion  to  change  the  name  of  the  Canadian  Society  of 
Civil  Engineers.  He  had  primarily  joined  this  society  to 
keep  out  of  jail,  because  he  found  it  was  impossible  to  prac- 
tice as  an  engineer  in  Quebec  e.xecpt  by  l)eing  a  meml)er  of 
the  society.  .As  the  Engineering  Institute  of  Canada  it  had 
changed  iis  constitution  very  tlionnighly  and  he  thought 
t'me  was  opportune  for  a  furtlier  ch.ingc  which  might  ap- 
peal to  the  electrical  engineers  of  Canada. 

Mr.  W.  P.  Dobson  rei)eated  that  the  technical  advant- 
ages of  the  .\.  I.  E.  E.  were  far  beyond  those  of  the  E.  I.  C. 
a.^  far  as  electrical  engineers  were  coiuenied.  and  lie  wotiM 
never  think  of  dropi)ing  nu-iiibersliip  in  the  former  in  favoi" 
of  the  latter. 

Mr.  P.  A.  Borden  endorsed  this  view.  He  was  also  op- 
])osed  to  the  formation  of  a  small  society  which  would  be 
entirely  dissociated  from  others. 

Mr.  A.  H.  Winter  Joyner  thought  that  the  British  1.  E. 
E.  should  not  be  neglected  when  affiliation  was  being  con- 
sidered. He  believed  that  their  proceedings  were  very  valu- 
able and  that  when  affiliations  of  the  proposed  Canadian 
I.  E.  E.  were  being  thought  of  attention  should  not  be  con- 
centrated upon  any  one  society  to  the  exclusion  of  otiier  so- 
cieties. 

Mr.  S.  L.  B.  Lines,  in  answer  to  a  question  by  the  chair- 
man, stated  that  an  attempt  had  been  made  some  years  ago 
to  found  a  branch  of  the  I.  E.  E.  in  Canada,  but  it  had  to  be 
abandoned  partly  owing  to  the  small  number  of  memoers 
in  the  country  and  partly  owing  to  the  war. 

Mr.  Wills  Maclachlan  then  moved  the  following  reso- 
lution ; — 

"That  this  meeting  is  in  favor  of  a  committee  being 
formed  to  consider  and  report  upon  the  forming  of  a  Can- 
adian Institute  of  Electrical  Engineers  which  shall  be  in 
cffiliation  with  the  American  Institute  of  Electrical  Engin- 
eers and  possible  affiliation  with  other  engineering  bodies." 

Mr.  Dobson  seconded  the  motion. 

Mr.  W.  A.  Bucke  moved  an  amendment  adding  the 
words:  "And  that  due  consideration  be  given  to  the  strong 
adivisability  of  affiliation  with  the  Engineering  Institute  of 
Canada." 

Professor  H.  W.  Price  seconded. 

Mr.  H.  C.  Don  Carlos  strongly  criticized  the  amend- 
ment. He  was  confident  that  the  Engineering  Institute  had 
not  made  out  a  case,  showing  how  such  an  affiliation  would 
be  of  any  advantage  to  the  electrical  engineers. 

Mr.  S.  L.  B.  Lines  asked  what  was  understood  by  the  Un- 
ited Engineering  Society  in  the  States.  Was  this  an  associ- 
ation open  to  all  engineers,  like  the  Engineering  Institute 
of  Canada?  If  so  it  would  seem  that  we  ought  to  follow 
their  lead  and  join  or  affiliate  with  'the  E.  I.  C. 

Mr.  Willis  Maclachlan  pointed  out  that  the  United  En- 
gineering Society  was  nothing  of  this  kind.  It  was  a  com- 
mittee on  which  sat  representatives  from  the  four  main  en- 
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Kiiifcring  societies:  Electrical,  Mining,  M (.ilianiial  aiul,  lat- 
terly, Civil. 

On  being  put  to  the  meeting  the  aniendnicnt  was  lost, 
as  follows:  For,  4;  Against,  3.').  The  voting  on  the  motion 
was:    For,  ;!9;  Against,  0. 

Mr.  A.  E.  Davison  was  in  favor  of  getting  the  opinion 
of  the  meeting  as  to  whether  it  might  be  advisable  for  the 
proposed  Canadian  I.  E.  E.  to  federate  with  other  nation- 
al bodies  on  an  equal  basis. 

Mr.  H.  C.  Don  Carlos  moved  that  it  is  the  opinion  of 
this  meeting  that  there  should  be  a  national  organization  of 
engineering  societies  in  Canada. 

Mr.  A.  E.  Davison  seconded  and  the  suggestion  carried 
unanimously. 

The  meeting  adjourn'ed  with  a  vote  of  thanks  to  the 
members  of  the  E.  I.  C.,  who  had  taken  the  trouble  to  be 
[iresent  and  join  in  the  discussion 


Public  Utility  Accidents 


The  more  we  study  the  cause  of  accidents,  the.  more  evi- 
dent it  becomes  that  most  accidents  are  preventable.  Hence 
the  paramount  importance  of  such  propaganda  as  that  being 
carried  on  by  the  Ontario  Safety  League  and  the  Accident 
Prevention  Departments  of  the  Electrical  Employers'  As- 
sociation and  the  Ontario  Hydro  Electric  System.  Further 
valuable  records  are  now  to  hand  in  a  recent  paper  by  Mr.  E. 
M.  Davis,  Statistician,  Utilities  Mutual  Insurance  Co.,  m  a 
recent  issue  of  the  Electrical  World.  Mr.  Davis'  company 
has  confined  itself  exclusively  to  public  utility  business  and 
gives  the  statistics  regarding  the  analysis  of  some  1,170  cases 
over  a  two-year  period. 

Delay  Necessary  in  Arriving  at  Cost  of  Accidents 

It  is  a  peculiarity  of  the  compensation  business  that  the 
exact  cost  of  an  accident  cannot  be  immediately  known,  as 
in  the  case  of  a  fire  loss,  since  the  injured  employee  must 
receive  compensation  until  he  is  able  to  return  to  work,  and 
this  is  always  an  indefinite  period,  because  no  one  is  in  a 
position  to  know  just  when  the  return  to  work  will  occur.  As 
a  consequence,  it  necessitates  the  study  of  the  accidents  that 
have  occurred  in  a  more  or  less  remote  period,  and  the  Util- 
ities Mutual  Insurance  Company  has  therefore  only  recently 
made  this  study  of  its  first  two  years'  experience 

This  survey  involved  1,173  accidents  occurring  between 
June  30,  1914,  and  June  30,  1916,  and  is  a  complete  record  of. 
the  accidents  incurred  by  those  public  utility  companies  in- 
suring with  the  Utilities  Mutual.  Most  of  these  companies 
were  electric  companies,  although  there  were  numerous  gas 
companies  and  a  few  street  railways.  Of  these  1,173  cases, 
full  payment  had  been  made  on  all  but  ten  and  the  cases  had 
been  closed,  but  these  ten  involve  continuing  disability  or 
continuing  dependency,  so  that  their  actual  and  final  cost 
could  not  be  absolutely  determined,  although  estimates  could 
be  made  which  would  very  closely  approximate  the  actual 
cost. 

The  total  number  of  days  lost  per  accident  is  certainly 
a  very  fair  indicator  of  the  seriousness  of  the  accident;  but 
from  a  purely  business  basis  the  more  satisfactory  figure, 
and  the  one  harder,to  obtain,  is  the  cost  of  each  accident. 

The  percentage  of  total  days  lost  chargeable  to  each  ac- 
cident according  to  occupation  shows  that  over  94  per  cent 
of  the  lost  time  among  public  uttilities  is  assignable  to  seven 
flifferent  occupations — linemen,  laborers,  firemen,  switch- 
board operators,  groundmcn,  carpenters,  painters  and  masons 
(these  three  being,  grouped  together)  and  locomotive  engin- 
eers— and  it  is  noticealilc  in  this  regard  that  these  seven  clas- 
sifications each  include  one  or  more  fatalities.    It  may,  tlierc- 


fon-,  be  (|uite  positively  staled  that  in  public  uliliti  ujjcra 
lions  fatalities  are  the  ones  to  guard  against,  partcularly 
when  the  last  three  classifications — linemen,  laborers  and  fire- 
men— where  a  total  of  twelve  deaths  is  recorded  out  of  six- 
teen  and  where  the  total  days  lost  amounted  to  72.8  per 
cent  of  the  entire  lost  time,  are  considered. 

It  may  be  finally  boiled  down  to  a  bare  statement  that 
in  public  utilities  laborers  and  linemen  account  for  58.62  per 
cent  of  the  total  time  lost  due  to  accidents,  while  they  ac- 
count for  49.05  per  cent  in  respect  to  the  cost. 

Five  Classifications  Cover  Causes 

The  analysis  of  these  1,172  accidents  as  to  cause  shows 
that  explosives,  electricity,  fires  and  hot  and  corrosive  sub- 
stances; falls  of  persons;  boilers  and  steam-pressure  appar- 
atus, machinery  and  handling  objects  account  for  more  than 
95.85  per  cent  of  the  total  time  lost,  and  it  is  found  that  these 
live  classifications  contain  all  of  the  fatalities  reported  in  the 
two-year  period. 

In  respect  to  the  total  cost,  there  is  a  slight  rearrange- 
ment of  the  classifications  again,  as  shown  by  the  following: 
Days  lost — explosive,  electricity,  etc.,  falls  of  persons,  boilers 
and  steam  apparatus,  machinery,  handling  objects;  cost — falls 
of  persons,  explosives,  electricity,  etc.,  boilers,  and  steam- 
pressure  apparatus,  handling  objects,  machinery. 

These  five  classifications  account  for  82.80  per  cent  of 
the  cost  of  accidents,  and  aside  perhaps  from  the  classifica- 
tion "falling  objects,"  which  contributed  5.41  per  cent  of  the 
cost,  it  may  be  said  that  these  five  classifications  are  the  ones 
that  should  receive  the  greatest  attention. 

Summarizing,  therefore,  it  may  be  definitely  stated  that 
the  public  utilities  should  exercise  their  greatest  care  for  the 
protection  of  their  employees,  first,  where  linemen  are  con- 
cerned; second,  among  laborers;  third,  firemen;  fourth, 
switchboard  operators;  fifth,  groundmen;  sixth,  carpenters, 
painters  and  masons;  seventh,  locomotive  engineers;  They 
should  particularly  guard  against  accidents  arising  from  the 
operation  of,  first,  falls  of  persons;  second,  explosions,  elec- 
tricity, etc.;  third,  operation  of  boilers,  steam,  etc.;  fourth, 
handling  of  objects;  fifth,  machinery.  If  conditions  are  still 
further  analyzed,  it  may  be  positively  stated  that  electric  cur- 
rent and  the  boiler  room  are  two  of  the  three  principal  con- 
tributors to  accidents  among  public  utilities. 

Such  an  analysis  as  the  above  should  be  the  first  study 
in  accident  prevention,  and  the  second  should  be  to  provide 
the  guards,  the  inspection  service  and  the  education  to  the 
employees  to  prevent  these  accidents.  It  is  unquestionably 
true  that  the  education  is  the  very  much  more  difficult  por- 
tion of  the  work,  but  it  cannot  be  intelligently  undertaken 
unless  such  statistics  as  presented  above  have  been  accumu- 
lated. . 

As  an  indication  of  what  the  above  facts  mean,  falls  ac- 
count for  13  per  cent  of  the  1,173  accidents,  or  an  actual 
;iumber  of  148;  24  per  cent  of  the  total  lost  time,  or  33,000 
working  days,  is  assignable  to  this  one  cause,  while  31  per 
cent  of  the  total  cost,  or  $33,800,  is  contributed  by  falls  alone. 
Again,  linemen  alone  fell  often  enough  to  absorb  73  per  cent 
of  these  33,000  lost  working  days  and  53  per  cent  of  the  cost, 
.l;33,800.    The  moral  of  this  is  "Watch  your  step." 

On  the  other  hand,  electricity  contributed  11  per  cent 
of  the  total  number  of  cases,  or  119  accidents:  40  per  cenr  of 
the  lost  time,  or  55,300  working  days,  and  24  per  cent  of  the 
total  cost,  or  $18,400.  Under  the  heading  "electricity"  line- 
men absorbed  33,000  days  lost,  at  a  cost  of  $4,497;  laborers 
in  the  plant  15,000  days  lost,  at  a  cost  of  $5,200;  switchboard 
operators,  7,900  days  lost,  at  a  cost  of  $4,017,  and  wiremen 
1,735  days  lost  at  a  cost  of  $2,732.  If,  therefore,  accidents  to 
these  four  classes  of  workmen  about  public  utility  plants  are 
eliminated,  85  per  cent  of  these  lost  working  days  and  87 
|)er  cent  of  this  accident  cost  will  be  saved. 


March  15,  1919 


THE    ELECTRICAL  NEWS 


23 


The  Characteristics  of  a.  House- 
Heating  Power  Load 

  By  Mr.  H.  B.  Dwight  

The  article  on  "Heating  Our  Homes  with  Electricity" 
in  the  Electrical  News  of  February  1st,  contains  very  valu- 
able new  data  on  this  subject.  Now  that  the  coal  shortage 
and  the  power  shortage  are  practically  over,  the  question 
which  is  of  interest  at  present  is  not  whether  an  entire  city 
can  be  heated  by  electric  energy,  but  whether  residence 
heating  is  profitable  at  present  rates  for  power,  to  both 
the  householder  and  the  power  company. 

W  hether  the  automatic  regulation  of  temperature,  prob- 
ably for  each  room  separately,  the  absence  of  dust  and  the 
saving  of  cost  of  furnace  attendance  will  be  worth  the  ex- 
tra cost  of  electric  heating  to  a  well-to-do  householder,  is  a 
(luestion  that  will  be  gradually  settled. 

The  total  cost  of  the  energy  for  the  installation  describ- 
ed, for  the  season,  at  motor  rates  in  Toronto,  was  $260  or 
0.50  cents  per  kw.-hr.  The  cost  of  doing  the  same  heating 
by  coal,  including  $5.00  a  month  for  the  furnace  man,  is 
estimated  in  the  article  at  $179,  which  would  be  equivalent 
to  53,700  kw.-hrs.  at  0.34  cents  per  kw.-hour.  Now  power 
has  been  sold  in  favorable  localities  at  a  rate  nearly  as  low 
as  this  when  it  was  sold  in  bulk,  and  with  the  voltages  more 
or  less  unregulated.  It.  therefore,  appears  that  in  certain 
districts  surrounding  water  power  plants,  electric  power  can 
at  the  present  time,  possibly,  compete  on  a  direct  cost  basis 
with  anthracite  coal  and  a  furnace  man. 

There  seems  to  be  enough  information  already  available 
to  indicate  that  a  residence  heating  load  is  at  least  as  attractive 
to  a  power  company  as  any  ordinary  motor  load,  and  should 
command  as  low  a  rate.  The  total  energy  required  to  heat 
the  residence  described  in  the  article  of  February  1st  was 
52,700  kw.-hours.  The  maximum  rate  was  26  h.p.,  or  19.4 
kw.,  which,  if  used  24  hours  a  day  and  365  days  a  year,  would 
amount  to  170,000  kw.-hours.  Therefore,  the  yearly  load- 
factor  is  52.700/170,000  X  100  =  31  per  cent.  This  is  as  good 
a  yearly  load-factor  as  that  of  any  usual  motor  load,  on 
which  power  rates  are  based.  For  instance,  a  motor  run- 
ning at  full  load  for  9  hours  a  day  and  3^  days  a  week  has 
a- yearly  load-factor  of  only  30  per  cent.  It  is  therefore  not 
fair  ^o  state  that  a  residence  heating  load  -is  a  seasonal  load 
and  so  cannot  be  given  as  low  a  rate  as  a  motor  load.  It  has 
so  much  better  monthly  load-factor  during  the  winter,  las.t- 
ing  as  it  does  24  hours  a  day  and  7  days  a  week,  that  it  can 
be  idle  all  summer  and  still  have  a  better  yearly  load-factor 
than  an  ordinary  motor. 

There  are  other  advantages  of  a  residence  heating  load, 
from  the  power  company's  point  of  view,  than  its  good  yearly 
load-factor  shown  by  the  Toronto  experimental  installation. 
First,  it  has  100  per  cent,  power-factor,  while  a  motor  load 
has  usually  from  85  to  90  per  cent,  power-factor.  Second, 
where  it  is  controlled  by  thermostats,  the  load  is  probably 
somewhat  heavier  at  night  than  in  the  daytime,  since  the 
outdoor  air  temperature  is  then  about  10  degrees  lower,  and 
the  house  is  also  not  receiving  energy  by  radiation  from  tlic 
sun.  Third,  a  large  voltage  variation  can  be  allowed  with- 
out inconvenience  with  a  heating  load  controlled  by  thermo- 
stats. The  variation  can  be  probably  twice  as  great  as  can 
be  allowed  with  motors,  and  several  times  as  great  as  can 
be  allowed  with  lighting.  This  would  enable  the  distribn- 
tion  lines  tf)  be  designed  very  economically,  and  would  tend 
to  counterbalance  the  fact  that  the  load  would  be  some- 
what scattered  in  approximately  25  h.p.  units.  Fourth,  a  val- 
lev  in  the  load  curve  lasting  for  several  months  is  better  Uir 


the  supply  company  than  equivalent  valleys  of  short  dura- 
tion occurring  only  at  night. 

It  should  be  remarked  that  the  data  given  by  the  Toronto 
installation  confirm  those  given  by  E.  R.  Shirley  in  the  Elec- 
trical News  of  May  15,  1918. 

It  would  appear  that  the  question  of  building  up  a  resi- 
dence heating  load  is  worth  investigating  by  power  com- 
panies. Probably  no  better  method  of  investigation  can  be 
used  than  that  described  in  the  Electrical  News  of  February 
1st,  of  making  practical  installations  and  keeping  thorough 
records. 


Bell  Telephone  and  Increased  Rates 

The  claims  of  the  Bell  Telephone  Company  of  increased 
operating  costs  are  borne  out  by  the  report  for  the  year  to 
December  31st  last.  While  the  revenue  was  $1,048,383  bet- 
ter, operating  expenses  increased  $918,490,  maintenance  $308,- 
259,  depreciation  $178,700.  and  taxes  $111,829,  o  total  of  $1,- 
517,338.  Taking  into  account  sundry  earnings,  the  total  net 
earnings  decreased  $429,.383.  Mr.  L.  B.  McFarlane,  the  presi- 
dent, points  out  that  "the  financial  condition  of  the  company 
made  it  desirable  to  restrict  expansion  within  the  limits  of 
absolute  necessity,  and  to  continue  the  policy  of  develop- 
ment pertaining  to  war  or  war  industries.  Nevertheless,  we 
show  an  increase  of  18,944  stations  during  the  year,  and  have 
met  all  such  demands  and  other  demands  in  the  public  inter- 
est. As  showing  the  difficulty  of  procuring  apparatus,  it 
may  be  mentioned  that  it  is  necessary  to  order  switchboards 
two  years  in  advance  to  secure  delivery.  In  1918,  2,888  miles 
of  wire  were  added  to  the  long  distance  system.  The  long 
distance  lines  now  owned  and  operated  by  the  company  com- 
pnse  85, .303  miles  of  wire  on  9,441  miles  of  poles,  and  6,015 
miles  of  wire  in  underground  and  submarine  cables." 

At  the  annual  meeting  the  president  alluded  to  the  appli- 
cation for  increased  rates.  He  hinted  that  it  might  be  found 
necessary  to  make  an  extensive  inventory  of  the  company's 
plant  and-  equipment.  This  would  take  some  two  years  to 
complete,  but  he  hoped  that  the  Railway  Board  will  grant 
the  company  some  temporary  relief  in  the  adoption  of  the 
new  schedule  formulated  in  the  meantime.  Mr.  McFarlane 
I'ointed  out  that  if  this  relief  is  forthcoming,  the  company's 
new  budget,  already  drawn  up,  would  be  brought  into  force, 
and  would  result  in  a  great  deal  of  work  throughout  the  com- 
pany's plants  and  territory,  this  applying  more  particularly  to 
new  construction,  telephone  systems,  and  delayed  mainten- 
ance. During  the  past  four  years,  a  great  deal  of  work  has, 
of  necessity,  been  foregone,  owing  to  the  scarcity  of  labor, 
and  the  higher  costs  of  all  materials,  including  copper. 


Impudence 

The  Niagara  Falls  "Review"  very  naively  remarks:  "There 
may  be  some  truth  in  the  statement  that  our  local  street 
railway  line  is  not  a  money  maker,  but  when  taken  over  by 
the  city  the  rate  can  be  increased  if  necessary."  And  yet  if 
the  private  owners  asked  for  an  increase  in  order  to  improve 
the  service  it  would  doubtless  be  called  "impudence,"  follow- 
ing the  precedent  established  by  the  mayor  of  Toronto. 


The  Sagucnay  Power  Company,  Chicoutimi.  P.O.,  has 
been  incorporated  with  a  capital  of  three  million  dollars,  to 
construct  and  operate  hydraulic,  gas  and  electric  plants,  and 
to  sell  and  transmit  the  power  in  the  districts  of  Quebec, 
Chicoutimi.  Rolserval  and  Sagucnay.  .Authority  is  also  taken 
to  carry  on  the  liusiness  of  a  telegraph  company. 


J  he  United  States  government  has  proposed  a  taxation 
on  all  United  States  capital  invested  in  Canadian  enter- 
prises. 
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Electric  Welding — Methods  and  Results 

 By  F.  Keith  D'Alton,  B.A.Sc.  ^ 


Welding  processes  may  be  defined  as  the  application  of 
intense  heat  to  effect  the  fusion  of  metals  without  causing 
any  change  in  the  chemical  composition  of  the  material.  Con- 
centration of  the  heat  developed,  with  the  consequent  high 
temperance  at  the  point  of  apiilication  is  the  most  essential 
feature  in  the  different  processcss. 

At  the  present  day  various  methods  are  used  to  produce 
this  high  temperature,  hut  these  may  be  divided  into  distmct 
classes  depending  on  the  manner  in  which  the  heat  is  pro- 
duced—  (a)  by  chemical  action  (b)  by  passing  an  electric 
current  through  resistance.  The  methods  of  welding  by 
means  of  an  electric  current  may  in  turn  be  sub-divided  into 
two  parts,  which,  although  similar  in  theory,  are  vastly  dif- 
ferent in  practice,  namely,  the  resistance  method  and  the 
electric  arc  process. 

(a)  By  Chemical  Action 

Where  chemical  action  is  used  to  produce  heat,  the  pro- 
cesses depend  upon  the  combustion  together  of  two  gases 
under  the  most  favorable  condititons.  The  products  of  com- 
bustion must  be  gaseous  and  of  such  nature  that  they  will 
not  combine  with,  or  otherwise  affect  the  metals  being  weld- 
ed or  cut.  The  processes  under  this  heading  which  are  most 
commonly  used  employ  the  "Oxy-Hydrogen"  or  the  "Oxy- 
Acetylene"  flame. 

The  Oxy-Hydrogen  Process 

Hyrdogen  will  combine  chemically  with  oxygen  to  pro- 
duce steam.  To  obtain  complete  combustion  and  the  result- 
ant highest  possible  temperature,  the  hydrogen  gas  must  be 
mixed  with  oxygen  in  the  proportion  of  two  volumes  of  the 
former  to  one  volume  of  the  latter.  Pure  oxygen  and  pure 
hydrogen  are  manufactured  and  sold  in  separate  tanks  in 
which  they  are  retained  until  used. 

In  the  operation  of  this  process  the  gases  are  led  in  sep- 
arate tubes  to  a  nozzle  where  they  are  mixed  and  ignited 
producing  a  flame  at  a  temperature  of  approximately  3,500 
degress  F. 

As  the  gases  are  held  under  considerable  pressure  they 
emerge  from  the  nozzle  at  a  fairly  high  speed  producing  a 
long,  narrow  and  very  hot  flame. 

The  Oxy-Acetylene  Process 

Acetylene,  being  a  compound  of  carbon  and  hydrogen 
will  disintegrate  when  affected  by  heat,  and  the  elements 
forming  it  will  each  combine  with  oxygen  producing  res- 
pectively carbon  dioxide  and  steam.  To  obtain  complete 
combustion  in  this  case,  two  parts  of  acetylene  by  volume  are 
mixed  with  five  parts  of  oxygen,  and  these  combine,  pro- 
ducing a  flame  with  a  temperature  in  the  neighborhood  of 
0,300  degrees  F. 

In  this  process  the  gases  are  handled  in  much  the  same 
manner  as  in  the  oxy-hydrogen  process;  the  main  difference 
being  that  the  acetylene  gas  is  dissolved  in  acetone  under 
pressure  and  as  a  result  much  more  acetylene  may  be  stored 
at  a  given  pressure  in  a  tank  of  a  given  size.  Here,  too,  the 
gases  emerge  from  the  double  nozzle  with  considerable  vel- 
ocity producing  a  long  narrow  and  exceptionally  hot  flame. 

As  both  these  "chemical"  processes  produce  a  narrow 
flame,  they  may  be  very  successfully  used  for  the  cutting  of 
sheet  metal,  making,  as  they  do,  a  clean  narrow  cut  through- 
out the  entire  thickness  of  the  metal. 

it  will  be  noted  that  the  oxy-acetylene  flame  is  hotter 
llian  tile  oxy-hydrogen  flame;  the  reason  for  this  being  that 
acetylene  gas  is  an  endolhermic  compound,  the  dissociation 


(jf  the  elements  liijerating  considerable  energy  which  also  ap- 
l)ears  as  heat  and  increases  the  temperature  of  the  flame. 

.Acetylene  can  be  manufactured  much  more  cheaply 
than  hydrogen;  the  fact  that  a  good  solvent  for  it  is  known 
and  cheaply  produced  makes  it  much  easier  to  handle;  the 
flame  resulting  from  the  combustion  of  this  gas  with  oxygen 
is  much  hotter  than  the  oxy-hydrogen  flame,  and  in  conse- 
cpicncc  the  oxy-acetylene  process  is  replacing  almost  entirely 
the  oxy-hydrogen  processes  in  the  practical  application  of 
welding  and  cutting  in  the  various  industries. 

It  must  be  noted  here,  however,  that  when  welding  or 
filling  l)y  either  of  the  afore-described  processes,  it  is  neces- 
sary to  feed  in  the  metal  required  to  do  the  filling.  The  fact 
that  the  gases  come  out  of  the  nozzle  under  considerable 
])ressure  is  somewhat  of  a  disadvantage  in  welding,  as  it 
tends  to  spread  the  metal  in  the  part  being  welded;  but  in 
cutting  it  is  a  decided  advantage,  as  it  helps  to  keep  the  cut 
clear  by  blowing  the  metal  away  as  fast  as  it  is  melted. 

Electrical  Processes — The  Resistance  Method 

In  a  process  under  this  heading,  the  development  of  heat 
is  obtained  by  the  passage  of  an  electric  current  through  the 
parts  to  be  welded  or  electrodes  in  contact  with  those  parts. 
This  process  cannot  be  used  for  cutting. 

The  temperature  can  be  controlled  fairly  easily  since  the 
heat  is  developed  in  the  material  and  is  proportional  to  the 
square  of  the  current. 

Welding,  by  this  method,  may  be  divided  under  three 
sub-headings,  namely,  butt-welding,  spot  welding  and  line 
welding.  Butt-welding  covers  a  class  of  work  of  the  same 
nature  as  welding  together  the  ends  of  bars  or  rods  where 
the  current  passes  through  the  bar  longitudinally  and  through 
the  contact  between  the  bars.  Contact  resistance  will  un- 
doubtedly cause  a  concentration  of  heat  at  the  point  of  con- 
tact which,  as  it  happens,  is  the  place  where  most  heat  is  re- 
quired. The  clamps  used  to  connect  the  metal  bars  and  the 
supply  wires  are  usually  of  some  metal  having  a  good  con- 
ductivity. Spot  welding  covers  a  very  useful  process  used 
in  welding  together  metal  sheets  where  a  continuous  weld 
is  not  required.  In  this  process  the  current  is  passed  trans- 
versely through  the  sheets  which  are  held  tightly  between 
carbon  contacts.  The  heat  is  developed  by  the  current  pass- 
ing through  the  resistance  of  the  carbon  blocks  and  no  de- 
pendence is  placed  on  the  resistance  of  the  metal  sheets  to 
develop  any  further  heat. 

This  method  is  used  only  to  hold  the  sheets  together 
being  in  effect  the  equivalent  of  flush  rivetting  but  it  is  a 
much  simpler  and  cheaper  process,  as  no  laying  out  or  drill- 
ing is  required,  but  considerable  difficulty  is  experienced  in 
obtaining  adhesion  of  plates  due  to  the  oxidation  w'hich  oc- 
curs between  them.  This  trouble  does  not  occur  with  thick 
material,  and  may  be  prevented  almost  entirely  in  thin  plates 
by  ensuring  contact  under  considerable  pressure. 

Only  alternating  current  is  used  for  this  work,  probably 
due  to  the  flexibility  of  adjustment  of  such  a  source  by  means 
of  transformers. 

Line  welding,  being  similar  in  process  to  spot  welding, 
is  equivalent  to  a  series  of  spot  welds  or  a  line  of  rivets  for 
strength,  but  possesses  one  great  advantage  over  rivetting 
in  ship  construction  in  that  the  joint  is  absolutely  water- 
tight; 

Electrical  Processes — The  Electric  Arc  Process 

The  electric  arc  welding  and  cutting  processes  depend 
for  their  attainment  of  high  temperature  on  the  arc  which  is 
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formed  when  a  current  passes  through  air  or  a  region  of 
metal  vapors.  Direct  current  is  used  most  frequently,  but 
alternating  current  has  been  used  with  more  or  less  success. 
The  method  of  operation  of  equipment  as  well  as  the  results 
attained  thereby,  arc  so  different  from  the  corresponding 
characteristics  of  the  d.  c.  equipment  that  it  seems  advisable 
to  discuss  each  separalrely. 

Direct  current  welding — The  equipment  required  for  di- 
rect current  welding  may  be  described  under  three  headings, 
namely,  the  generator,  the  control  equipment  and  the  acces- 
sories. The  generator  is  a  special  machine  designed  to  de- 
liver direct  current  at  60-75  volts,  according. to  the  current 
capacity  which  will  be  between  200  and  1,600  amperes.  All 
generators  used  for  this  purpose  are  compound  wound  and 
may  be  part  of  a  motor  generator  set  or  be  belt  driven  from 
any  capal)le  source  running  at  a  constant  speed.  The  amount 
of  current  delivered  to  the  arc  is  regulated  by  resistances  on 
the  panel,  there  being  also  an  automatic  protective  device, 
preventing  overload  on  the  generator. 

The  main  switchboard  is  usually  of  slate  and  contains 
the  generator  control  and  the  welding  circuit  etiuipment  for 
one  operator  only. 

One  main  board  contains:  1  2-poIe  circuit  breaker.  1  am- 
meter. 1  voltmeter.  1  field  rheostat,  1  dial  switch.  1  field 
switch,  1  protective  relay,  1  contactor,  1  series  rheostat 
(mounted  separately). 

Auxiliary  panels  are  used  in  cases  where  extra  welding 
circuits  are  required;  these  contain  only  the  equipment  nec- 
essary for  one  welding  circuit  namely: — 1  double  pole  line 
switch,  1  ammeter.  1  protective  relay,  1  dial  switch,  1  series 
rheostat  (mounted  separately). 

Protection  of  Eyes 

Each  outfit  requires  a  number  of  accessories,  some  of 
which  are  necessary,  chiefly  on  account  of  the  injurious  ef- 
fect on  the  operator  of  the  ultra  violet  rays  produced  by  an 
arc  between  carbon  and  iron,  or  iron  and  iron.  Contmucd 
exposure  of  the  eyes  to  ultra  violet  light  will  result  in  to- 
tal blindness.  For  the  protection  of  the  body  clothing  is 
sufficient. 

In  order  that  the  eyes  may  not  be  injured,  a  mask  is 
used.  This  consists  of  a  fibre  tube  which  will  slip  ovef  the 
head,  and  in  which  is  a  glass  window,  whereby  the  operator 
may  observe  the  work,  but  which  will  not  transmit  the  ultra 
violet  light.  In  some  cases  this  mask  is  supplanted  by  a 
hand  shield,  which  is  often  found  to  be  more  convenient, 
as  it  can  be  held  in  one  hand  and  removed  from  in  from  of 
the  face  when  the  arc  is  stopped.  It  requires  only  one  hand 
to  operate  .the  electrode. 

Electrode  holders  of  two  types  are  used.  These  are 
much  the  same  in  pattern  and  purpose,  but  one  type  is  for 
carbon  electrodes  and  the  other  for  the  thin  wire  metallic 
electrode  used  in  welding  only.  Either  type  is  light  in  weight 
and  easily  handled,  and  consists  of  an  insulated  handle 
with  hand  shield  and  a  clamp  for  holding  the  electrode. 

As  we  have  already  stated  two  kinds  of  electrodes  are 
used,  i.e.,  carbon  and  metallic,  the  former  being  solid  car- 
bon or  rather  graphite,  the  latter  being  iron,  copper  or  brass, 
according  to  the  nature  of  the  metal  being  welded. 

Carbon  electrodes  are  used  mainly  for  cutting,  since  no 
filler  is  required  in  this  process  and  the  arc  is  more  stable 
than  with  the  metallic  electrode.  These  carbons  are  manu- 
factured in  several  sizes  and  are  chosen  according  to  the 
current  which  is  to  be  used  in  the  cutting  process: 

Current  Used  Diameter  of  Electrode 

100  amp.  14" 
300  amp.  H" 
500  amp.  M" 
1000  amp.  1" 

Satisfactory  cutting  requires  a  current  in  excess  of  200 
amperes,  a  lower  current  being  insufficient,  but  the  300  am- 


25 

pere  outfit  will  do  as  good  work  as  any  hig'her  capacity. 

.\  low  current  density  in  the  carbon  will  not  heat  up 
the  electrode  and  the  arc  will  have  a  tendency  to  travel 
around,  whereas  a  high  current  density  will  overheat  the 
carbon,  causing  it  to  burn  away  at  an  excessive  rate. 

The  following  table  gives  the  sizes  in  which  carbon 
electrodes  are  placed  on  the  market  by  manufacturers: 

Diameter — Length  Weight  i)er  100  in  11)S. 
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Wasting  of  Carbons 
If  the  electrode  holder  grips  the  carbon  electrode  at 
such  a  point  that  there  is  a  long  carbon  between  the  handle 
and  work,  a  strange  action  takes  place.  The  carbon  wastes 
uniformly  throughout  its  length  in  such  a  manner  that  after 
a  half  hour's  run  it  has  assumed  a  new  jhape.  being  of  its 
original  length,  but  only  about  one-quarter  of  its  original 
diameter.  By  readju^tment  of  the  holder,  this  trouble  may 
be  remedied. 

The  amount  of  carbon  electrode  used  for  cutting  is 
quite  variable.  dei)ending  upon  the  current  strength,  meth- 
od of  clamping  on  the  electrode,  length  of  arc  held,  skill  of 
the  operator,  etc. 

Metallic  electrodes  are  used  for  welding  and  filling  only, 
for  the  melting  electrode  then  assists  in  the  operation. 

For  welding  iron,  the  electrode  is  made  of  the  purest 
iron  that  it  is  possible  to  obtain.  It  is  in  the  form  of  round 
wire,  of  a  diameter  depending  u])on  the  thickness  of  metal 
being  welded,  which  also  determines  the  value  of  current  to 
be  used. 

The  following  table  covers  "butt"  welds  in  wrought 
iron  and  is  copied  from  the  G.  E.  Review,  June  1917: — 


Thickness  of 

Diam.  of      Speed  Ft. 

Amperes 

Mean  k.w. 

of  Metal 

Electrode      per  hour 

at  60  V. 

1/16 

1/16  20 

25-40 

1.8 

1/8 

1/8                 1 6 

30-75 

3.0 

1/4 

1/8  -3/16  10 

70-125 

6.0 

3/8 

3/16-1/4  6.5 

100-150 

7.5 

1/2 

1/4  4.3 

120-175 

8.4 

5/8 

1/4  2.8 

125-195 

9.3 

3/4 

1/4  2.0 

125-200 

9.6 

1" 

1/4  1.4 

125-300 

9.6 

Metallic  electrodes  are  furnished  either  bare  or  flux-cov- 
ered, as  desired,  but  it  is  a  question  whether  the  flux  cov- 
ering is  of  any  actual  advantage. 

Flux  Covered  Electrodes 

The  heat  produces  a  small  pool  of  molten  metal  on  the 
parts  to  be  welded,  then  additional  metal  is  deposited  in  the 
molten  state  from  the  electrode.  With  the  flux  covered 
electrode,  the  flux  melts  with  the  arc  and  keeps  the  molten 
metal  covered  with  a  silicate  slag  which  floats  on  the  sur- 
face of  the  metal.  It  also  surrounds  the  heated  area  with  an 
inert  gas.  thus  preventing  possible  oxidation.  When  cold, 
the  solidified  slag  may  easily  be  removed  by  a  wire  brush. 
The  flux  covered  electrode  does  not  demand  as  good  regu- 
lation of  the  current  as  does  the  bare  metallic  electrode. 

In  describing  in  general  the  process  of  electric  arc  weld- 
ing by  means  of  a  direct  current  outfit,  it  should  first  be 
noted  that  the  material  being  welded  forms  the  positive  elec- 
trode, properly  called  the  anode.  The  reason  for  this  is  tlia't 
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considerably  more  heat  is  devekipecl  at  the  positive  than  at 
tlic  negative  electrode. 

Slow  action  in  welding  may  be  due  to  reversed  connec- 
tions or  to  poor  contact  between  the  positive  lead  and  the 
work. 

The  operator,  having  liis  machine  running,  adjusted  to 
give  normal  voltage,  with  all  cirucits  completed,  has  the 
electrode  holder  in  one  hand,  while  the  other  hand  holds  a 
face  shield,  or  is  free.  Tn  the  electrode  holder  he  places 
either  a  carbon  or  metallic  electrode,  depending  on  the  class 
of  work  he  is  going  to  do.  He  touches  the  electrode  to  the 
"job"  at  the  point  where  he  wishes  to  weld  or  cut,  and  then 
draws  back  slightly,  thus  striking  an  arc. 

In  cutting,  with  carbon  electrodes,  the  arc  is  usually 
drawn  out  to  about  1  inch  in  length.  No  great  skill  is  re- 
quired in  maintaining  it  as  it  is  most  stable. 

Rate  of  Cutting 

A  300  ampere  outfit  will  cut  steel  at  the  rate  of  approx- 
imately iK'  square  inches  of  section  per  minute,  i.  e.  '"ch 
plates  can  be  cut  at  the  rate  of  3  inches  per  minute,  1  inch 
plates  at  1^  inches  per  minute,  etc.  This,  however,  varies 
slightly  with  the  size  of  the  section  and  the  ease  with  which 
tlie  molten  metal  can  get  out  of  the  cut. 

Equipments  of  other  capacities  will  cut  at  a  rate  pro- 
portional to  their  capacity. 

In  welding,  with  metallic  electrodes,  a  shorter  arc  is 
used  and  the  current  is  adjusted  to  some  suitable  value,  a.. 
shown  in  the  last  table  given.  During  the  welding  action, 
ihc  melting  elecirode  is  used  as  a  filler  in  this  way,  making- 
it  possible  to  build  up  parts  which  have  been  broken  or 
wjrn  u:.til  the  pi'^ce  of  work  is  of  such  size  or  shape  that 
it  may  be  machined  to  the  desired  design. 

Especially  useful  is  this  process  in  railway,  ship  or  gear 
-.nanufacturing  as  it  enables  tlie  repairing  of  old  parts  wnich 
would  otherwise  be  thrown  on  the  scrap  heap,  due  to  the 
fact  that  they  required  an  addition  of  nietal  for  their  re- 
pair. 

The  ability  of  an  arc  welding  outfit  to  successfully  weld 
cast  iron  is  frequently  questioned.  It  is  claimed  that  the  ef- 
ficiencj'  in  strength  of  the  best  possible  cast  iron  weld  is 
only  7.J  per  cent.  The  result  is  usually  a  very  hard  central 
part,  but  a  very  brittle  region  between  it  and  the  surround- 
ing unaflfected  metal.  The  change  of  physical  state  from 
cast  iron  to  molten  iron  is  much  the  same  as  that  of  ice 
changing  to  water,  i.e.,  there  is  a  fixed  temperature  of  fu- 
sion, and  the  iron  does  not  pass  through  stages  of  gradu- 
ally increasing  plasticity,  but  changes  completely.  It  will 
be  realized  then  that  it  would  be  difficult  to  control  the  mol- 
ten metal,  and  the  brittle  result  obtained  when  welding  is 
attempted  is  no  doubt  due  to  molten  iron  solidfying  with- 
out sufficiently  adhering  to  the  original  casting. 

Excess  current  produces  porous  welds,  but  if  the  flux- 
coated  electrodes  be  used,  the  flux  will  have  a  tendency  to 
reduce  this  effect  as  well  as  giving  desirable  characteristics 
to  the  metal. 

Alternating  Current  Welding 

Of  recent  years,  much  has  been  heard  of  various  at- 
tempts to  apjjly  alternating  currents  to  the  process  of  arc 
welding  and  cutting,  but  the  results  have  not  been  very 
satisfactory,  the  chief  reason  being  the  instability  of  the  al- 
ternating current  arc  which  at  best  is  limited  in  length  to 
three  sixteenths  of  an  inch. 

There  arc  but  two  points  in  which  the  a.c.  arc  welding 
equipment  can  claim  to  be  of  any  advantage  over  the  d.c. 
out  lit,  namely,  overall  efficiency  and  lightness  of  weight  in 
I  lie  a])paratus.  These  are  more  than  fully  offset  Tjy  the 
many  disadvantages  which  the  a.c.  process  possesses.  As 
before  mentioned,  the  arc  is  very  unstable  and  it  therefore 


is  necessary  that  a  highly  skilled  operator  be  employed. 
Furthermore,  an  interrupted  arc  produces  a  weld  which  is 
not  homogeneous.  Although  some  work  has  been  done  by 
this  process  which  is  comparable  with  that  produced  by 
direct  current,  yet  the  work  is  by  no  means  excellent. 

In  a  previous  paragraph,  stress  was  laid  upon  the  fact 
that  the  electrode  must  be  of  negative  polarity  in  order  to 
obtain  the  best  concentration  of  the  heat.  With  an  alter- 
nating current  this  is  impossible  and,  as  a  result,  the  a.  c. 
arc  with  a  given  current,  will  not  be  as  hot  or  effective  as 
the  d.c.  arc.  This,  no  doubt,  will  reduce  the  margin  of 
efficiency  of  the  a.  c.  outfit  over  the  d.  c.  equipment. 

The  a.  c.  arc  welding  equiijment  simply  consists  of  a 
small  transformer  having  a  large  leakage  reactance  and  de- 
signed to  reduce  the  voltage  to  the  desired  amount.  Its 
cfTcct  on  the  electrical  supply  system  is  generally  bad.  Un- 
der load  the  primary  power  factor  is  very  low,  about  3.';  per 
cent.,  and  the  frequent  interruption  of  the  arc  causes  an 
objectionable  winking  of  all  lights  on  Ihe  circuit. 

The  method  of  operation  is  very  much  the  sajne  as 
with  the  direct  current  equipment  and  an  outfit  of  this  sort 
may  be  found  an  advantage  where  the  matter  of  delivery 
in  purchasing  or  portability  in  operating  will  counter-bal- 
ance the  various  disadvantage^ . 

Comparisons  of  Processes 

In  comparing  the  processes  described  as  to  their  com- 
mercial desirable  and  undesirable  -features,  we  see  that  the 
gas  process  is  preferably  for  cutting,  that  the  electric  resist- 
ance process  is  solely  of  use  for  welding  and  that  the  elec- 
tric arc  process  is  very  convenient  for  cutting,  but  has  its 
chief  use  in  welding  on  work  requiring  filling  or  a  higher 
temperature  than  we  ol^tain  by  the  electrical  resistance  me- 
thod. 

Witli  the  gas  i)rucess,  the  gas  tanks  must  be  transport- 
ed frequently  to  and  from  the  gas  manufacturer,  but  the 
flame  makes  a  clean  narrow  cut  unattainable  by  the  electric 
arc.  It  does  not  deposit  carbon  in  the  weld,  but  always 
necessitates  the  introduction  of  a  "filler"  when  welding. 

The  electric  resistance  process  can  be  used  for  thin 
sheets  only,  but  the  equipment  is  not  large  and  may  be 
conveniently  tra:  sported. 

The  electric  arc  process  has  many  parts  to  get  out  of 
older  and  r  -quires  more  skill  to  oi  .  :ate  than  the  other  sys- 
tems. Initial  cost  of  equipment  is  ;  igh,  but  the  only  sub- 
sequent costs  are  for  electrodes  and  for  power,  and  these 
are  comparatively  small  items.  Its  main  advantageous  fea- 
tures are  the  certainty  of  good  work  wh?n  carefully  handl- 
ed, and  'peed  and  convenience  in  operatii  n. 

Cost 

Setting  aside  the  elc-tric  resistance  and  a.c.  arc  pro- 
ces-ses,  :t  may  be  of  interest  io  draw  a  comparison  between 
the  cos:s  of  operating  oxy-acetylene  and  direct  current  elec- 
tric arc  method.::. 

Eor  thin  material,  the  cost  of  the  processes  are  approx- 
imately equal.  As  the  thickness  of  the  metal  increasas, 
there  is  an  increasing  n:argin  in  the  cost  in  favor  of  the 
arc  ])roce?s.  The  same  cost  applies  to  cutting  by  both  pro- 
cesses up  to  about  1^  in.  material.  Gradually  the  cost  of 
gas  cutting  becomes  greater  than  the  arc  process  until  for 
abvjut  G  in.  material,  the  cost  is  about  CO  per  cent,  greater 
tlian  the  above.  This  relation,  of  course,  will  vary  with  the 
type  of  work,  and  also  with  the  skil!  c-f  the  operato/,  but 
for  approximation  the  above  will  su'^ce. 

In  welding  it  is  found  that  at  about  1/8  in  thickness 
the  gas  process  cost  is  equal  to  the  cost  v.I-.cn  the  arc 
])rocess  is  used.  As  the  thickness  of  the  metal  increases 
the  .gas  process  suffers  by  comparison  and  from  ^  to  in. 
the  costs  by  gas  are  approximately  double  than  when  the 
arc  is  used. 
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Winnipeg  Electric  Railway  Company  Buying 
New  Rolling  Stock  from  Ottawa  Car  Co. 

Tin-  Ottawa  Car  Manutactiiriiij^  Company  Limited  have 
already  delivered  six  car  bodies  of  an  order  of  ten  to  the 
Winnipeg  Electric  Railway  Co.  The  description  ot  these 
cars  is  as  follows: 

Type  of  Car — Double  truck,  sin.uile  end.  semi-steel  motor 
car  with  arch  roof. 

Seating  capacity   4(1  persons 

Weight  of  car  body   19.000  lbs. 

Length  of  car  body   Ij.j'  3" 

Length  of  front  vestibule   5'  0" 

Length  of  rear  vestibule   7'  (>" 

i-en,«:th  over  bumpers   4.")'  8" 

Distance  between  bolsters   :.'t'  G" 

W  idth  over  all   8'  0" 

The  bottom  frame  and  sides  are  of  steel  with  side  sill 
made  up  of  5-inch  x  3-inch  x  '/.-inch  angle,  rivetted  to  side 
plate  18-inch  x  5-lG-inch:  cross  members  are  of  4-inch  x 
5-lG-inch  plate,  also  4-inch  channel  at  7.35  lbs.,  reinforced  with 
oak  cross  sill;  headstock  made  up  of  10-inch  x  Vj-inch  sieel 
plate  with  two  4-inch  x  3-inch  x  '/-inch  angles  rivetted  to- 
gether. 

Bolsters  are  made  up  of  channels — top  12-inch  at  25  lbs.. 
i)ottom.  10  in.  at  20  lbs.,  with  cross  channel  at  centre.  Front 
vestibules,  centre  and  side  knees  are  of  6-inch  channels,  at 


H  lbs.  running  through  to  bolster,  bumpers  (i-incli  chan- 
nel at  13  lbs.  with  3-lG-inch  cover  plate  for  toe  board. 
Rear  vestibule  centre  knees  are  G-inch  cluuinel,  running 
llirough  to  bolster;  side  knees  are  of  4-incli  channel  made 
up  in  cantilever  style;  toe  board  also  of  3-lG  inch  plate. 

Above  side  plate  and  below  belt  rail  IG  gauge  panels 
are  used  between  side  posts  with  1-8-inch  strap  covering 
joint.  This  arrangement  facilitates  repairs.  Belt  rail  is  3- 
inch  X  J<i-inch  steel  strap  bolted  to  post,  with  beaded  bar 
rivetted  to  top  of  side  plate  with  4-inch  x  K>-inch  reinforcmg 
plate  inside. 

Body  posts  are  of  white  ash.  straight  and  grooved-  for 
sash.    Wood  belt  rail  covered  with  No.  IG  gauge  steel. 

P'ront  and  rear  vestibule  doors  are  two  leaf  folding  out 
and  back,  controlled  by  motorman  and  conductor,  with  winch 
are  operated  a  folding  step,  provided  with  C^ttawa  Car  Mfg. 
Co.  anti-slip  tread. 

Keystone  illuminated  sign  box  is  i)laced  in  the  iroiit 
vestibule  right  hand  window,  also  Keystone  side  window 
signs  are  being  installed  on  each  rear  window.  The  interior 
lighting  arrangements  include  five  shaded  lights  in  the 
centre  of  arch  roof,  through  selector  switch  on  rear  platiorm 
over  conductor's  position. 

Seats  are  Hale  &  Kilburn  light  weight  premised  stecT  fit- 
tings, with  Ottawa  Car  Mfg.  Co.  spring  upholstered  cushion 
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Plan  and  elevation  of  double-truck,  semi-steel  cars  for  Winnipeg  Electric  Railway  Company. 
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and  back,  covered  with  rallaii.  Molonnaii's  >cal  is  tiic  Elec- 
trical Service  Supply  Co.'s  and  conductor's  scat  the  Ottawa 
Car  Mfg.  Co.  standard  drop  seat. 

Heating  arrangements  are  Peter  Smith  Hot  Air  Heater 
No.  3-P.  O. 

_  The  rear  Inilkhead  has  swinging  door  with  door-clieck 
arranged  to  swing  in  for  entrance  side,  full  panelling  and 
sash  at  centre,  sliding  door  for  exit.  Front  bulkhead  has 
door  mounled  fin  double  acting  spring  hinges  on  right  liand 
side  of  exit,  panelling  and  two  sash  with  louver  in  upper 
half  of  left  hand  sash.  A  protective  compartment  is  install- 
ed in  rear  vestibule  for  conductor  and  provided  with  raised 
floor  about  4-inches  high  also  heater  and  seat.  A  winter  par- 
tition is  also  arranged  for  motorman  in  front  vestibule. 

Sand  box  installed  in  front  bulkhead  with  O.  B.  sander 
valve,  arranged  to  sand  both  rails.    Front  vestibule  windows 


Interior  view  ol  one  ot  Winnipeg's  new  cars 

have  double  glass  with  extra  storm  sash  fastened  from  in- 
side to  protect  the  motorman  from  frosted  windows. 

l^ear  vestibule  doors  are  fitted  with  electric  signal  and 
arranged  with  switch  on  door  frames,  with  electric  liglit  in 
front  of  motorman.  The  l'";ira(lay  signal  l)ell  system  is  in- 
stalled, whicli  jirovides  a  dependable  and  economical  mean^ 
of  operating  car  jnisli  buttons,  direct  from  trolley  circuit  of 
.'■.OO  vcjlts. 

Draw  bar>  arc  pi  i  iviiii'd  al  each  end  with  Winnipeg  JClec- 
Iric  Ky.  standard  draw  head  with  (Jttawa  Car  Mfg.  Co.  im- 


proved spring  ease.  Side  sash  are  arranged  to  lift  w\i  with 
an  automatic  cam  lock.  The  advantage  obtained  l)y  the  use 
of  lift-up  sash  is  that  the  absence  of  lower  pockets  makes 
the  car  more  sanitary,  because  the  chance  for  careless  pat- 
rons to  use  the  pockets  as  a  place  into  which  to  throw  ov 
drop  rubliish  is  done  away  with. 

The  interiors  are  finished  in  cherry  inlaid,  including 
doors,  sash  linings  and  mouldings. 

Rico  sanitary  hand  straps  are  used  over  longitudinal 
seats,  total  of  21  are  installed. 

\'entilators  are  of  Brill  exhaust,  four  on  each  side  of 
roof  with  grills  on  inside. 

Headlining  is  of  .\gasote  painted  light  cream  color  with 
railway  enamel. 

Removable  window  guards  in  four  sections  made  inter- 
changeal)le.  are  placed  on  devil  strip  side.  This  arrange- 
ment makes  cleaning  of  windows  easy.  Hand  brakes  are  the 
improved  Lindstrom  brake. 

One  special  feature  of  these  cars  is  the  coloring  of  all 
bronze  trimmings  to  an  antique  green,  a  serviceable  and  last- 
ing color  compared  with  highly  polished  bronze,  which  tarn- 
ishes after  the  car  has  been  running  two  or  three  weeks. 

Painting  of  these  cars  is  Winnipeg  Elec.  Ry.  standard 
light  cream  color  above  belt  rail,  below  belt  rail  painted  a 
solid  cherry,  sash  and  doors  a  natural  cherry. 

Trucks,  air  Ijrakes  and  motor  equipment  are  being  sup- 
plied and  installed  liy  the  Winnipeg  Electric  Ry.  Co. 

The  accompanying  photographs  give  a  good  idea  of  the 
general  plan  and  appearance  of  these  cars. 


Service-At-Cost  a  Fair  Basis 

The  Government  Commission,  which  has  been  investi- 
gating the  afTairs  of  the  New  Brunswick  Power  Company, 
has  made  a  report  suggesting  whaf  practically  amoimts  to 
a  service-at-cost  basis  of  a.greement.  The  report  sets  the 
cost  of  the  various  properties  at  $2,800,000,  as  compared 
with  $3,300,000  and  $3,670,80()  by  the  city  and  company  esti- 
mators, respectively,  and  recommends  that  7  per  cent,  be 
allowed  on  this  amount  after  deducting  operating  charges. 
This  would  enable  the  company  to  pay  bond  and  preferred 
stock  dividends  and  have  a  small  margin  for  common  stock. 

The  service-at-cost  idea  is  gaining  in  popularity  and 
may  conceivably  be  the  solution  of  much  of  the  trouble 
of  electric  railways  and  central  stations  operating  under 
long-lime  franchises  with  fixed  rales.  No  plant  can  give  ser- 
vice al  less  than  cost.  In  the  end  the  public  pays  dearly 
for  ,1  ])oor  service,  cheating  themselves  under  the  mistaken 
notion  lhal  Ihey  are  getting  the  best  of  the  company. 
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Development  of  Freight  Traffic  on  Interurban  Lines 

—   By  A.  B.  Cole'  


Tlie  transitory  stage  tlirt)iigh  wliicli  the  electric  railway 
industry  is  going  at  present  should,  if  properly  guided,  re- 
>uh  in  that  the  refining  process  will  be  for  the  best.  Man- 
agements are  considering  every  angle  of  the  operating  ques- 
tion with  the  paramount  idea  of  increasing  revenue  and  re- 
ducing expenses  to  meet  the  rising  costs.  The  skip-stop,  the 
one-man  car,  and  freight  operation  all  seem  to  point  a  way 
to  help  keep  tiie  balance  sheet  clear  of  red  figures.  While 
tiic  first  two  present  more  or  less  a  purely  operating  ijrob- 
lem,  the  success  of  tlie  last  is  not  only  dependent  on  opera- 
tion, but  also  business  foresight,  plainly  speaking,  salesman- 
ship, in  fact  all  that  is  embodied  in  merchandising. 

The  electric  railway  has  a  product  to  sell  as  well  as  any 
mercantile  establishment,  and  that  product  or  commodity  is — 
transportation.  We  are  speaking  particularly  of  freight  trans- 
I)ortation,  and  to  successfully  market  this  commodity  it  is 
necessary  that  the  electric  railway  protect  itself  iiy  the  use  of 
a  high  grade  sales  or  traffic  organization. 

The  problem  before  the  electric  railway  in  marketing 
tiiis  commodity  is  the  same  as  that  of  a  manufacturer,  who 
must  break  into  the  world  market  with  a  new  product.  He 
analyzes  his  field,  and  so  must  the  electric  railway  in  de- 
velo|)ing  freight  trallic.  After  proper  analysis,  the  manufac- 
turer launches  an  advertising  campaign,  backed  iiy  export 
merchandising  knowledge  of  the  particular  field  i^r  fulils  to 
be  exploited. 

The  electric  railway  has  the  plant,  but  in  ton  many  in- 
stances has  said  "Tliey  know  we  are  here,  why  advertise  our 
freight  facilities?"  In  other  words,  the  key  to  the  situation 
is  that  the  passenger  mirage,  which  was  the  dream  of  the 
promoters  of  too  many  lines,  has  been  permitted  to  delude 
business  foresight  and  imagination.  Further,  this  has  result- 
ed in  the  failure  to  recognize  that  transportation  is  a  com- 
modity which  must  be  marketed. 

Freight  transportation,  as  a  commodity  to  be  marketed, 
must  be  considered  from  all  angles  in  order  that  the  electric 
railway  will  be  most  benefitted.    Briefly  these  are: — 

1—  Law-Making  Bodies  5— The  Traffic  lUireau 

2—  The  Public  at  Large  0 — Service 
:i— The  Shippers  7— Rates 

4 — The  Electric  Railway  Operators  8 — Facilities 
Usually  when  speaking  of  freight,  we  think  immediately 
of  the  shipper.  However,  let  us  for  the  moment  analyze  a 
few  of  the  other  important  factors  that  must  be  considered 
in  merchandising  this  valuable  undeveloped  asset  of  the  elec- 
tric railway. 

Law-Making  Bodies 

Many  lines  throughout  the  country  are  suffering  from 
unjust  restrictions  imposed  by  national,  state  and  municipal 
authorities.  By  proper  cultivation,  and  some  missionary 
work,  these  should  be  made  to  see  that  the  electric  railway 
is  for  the  people,  and  performs  an  economic  duty  insepar- 
able from  the  good  and  welfare  of  those  served.  It  seems 
the  paramount  duty  of  all  railway  operators  to  be  active  in 
Chambers  of  Commerce,  and  in  fact  in  as  many  business  or- 
ganizations as  possible,  so  that  the  business  public  will  find 
that  the  electric  railway  operator  is  a  real  human,  and  that 
there  is  a  personality  behind  his  business. 

The  Public  at  Large 

Make  the  public  think  the  "electric  way"  and  they  all 
will  soon  realize  that  their  freight  is  delivered  with  despatch, 
and  often  at  a  more  convenient  point  than  by  other  agencies. 
In  other  words,  advertise  your  service— not  rates.    Why  has 

■Westinglioiisc  Ek-ctric  &  Manufacturing  Company. 


the  motor  truck  been  able  to  so  completely  interest  the  pub- 
lic Aggressive  and  effective  publicity  surrounded  the  motor 
truck  with  a  "Veil  of  Romance,"  and  hitched  patriotism  and 
service  in  the  same  team,  making  them  almost  inseparal)!e. 
The  electric  railway  needs  only  to  tell  its  story  and  keep 
telling  it  from  the  standpoint  of  service.  The  electric  rail- 
way has  a  reason  to  exist  for  it  has  benelited  the  life  of 
more  communities  than  any  other  industry  and  needs  ro 
make  no  apology  for  its  existence. 

The  Shippers 

These  need  to  be  fully  informed  of  the  freight  service 
in  all  of  its  ramifications,  and  also  told  of  the  service  that 
is  backed  by  proper  facilities,  handled  by  an  experienced 
traffic  man,  who  knows  how  to  sell  freight  transportation. 

The  Electric  Railway  Operator 

In  many  instances,  it  is  the  attitude  of  the  management 
lo  think  only  of  passenger  traffic,  and  permit  the  freight  pos- 
sibilities to  go  undeveloped.  Thus,  in  many  organizations  it 
will  be  necessary  to  arouse  interest  in  "freight  service"  be- 
fore any  appreciable  results  may  be  expected  from  the  people. 
If  the  people  fully  grasped  the  economic  value  of  the  electric 
railway  to  them,  they  would  compel  their  representatives  in 
national,  state  and  municipal  governing  bodies  to  enact  legis- 
lation that  would  permit  the  electric  railways  to  serve  the 
people  to  the  fullest  extent  of  their  ability  and  not  expect 
the  electric  line  to  com4ily  with  many  of  the  unnecessary  and 
burdensome  restrictions  of  interstate  commerce  rules.  There 
is  no  I'uore  reason  for  forcing  many  electric  lines  to  comply 
with  these  regulations  than  there  would  be  to  compel  all 
newly  established  auto  truck  freight  companies  to  do  so. 

The  Traffic  Bureau 
The  sale  of  freight  transportation  can  be  most  effectively 
accomplished  through  the  institution  of  an  aggressive  traffic 
organization.  In  turn,  this  organization  must  be  supported 
by  effective  advertising.  The  traffic  that  is  developed  must 
be  properly  handled  in  order  to  be  held.  This  is  only  pos- 
sible through  the  co-ordination  of  all  freight  handling  facili- 
ties in  a  community  or  territory  supported  by  proper  co- 
operation of  all  railway  managements  involved  in  a  network 
or  through-routing.  It  is  here  that  the  well-paid  traffic  man- 
ager is  a  valuable  investment,  for  he  must  not  only  look  after 
the  development  of  freight  business,  but  also  see  that  day  in 
and  day  out  there  is  no  break  in  the  service.  The  freight 
solicitor  proper  should  be  used  with  considerable  discretion. 
Usually  he  is  of  the  order-taker  type,  having  only  a  general 
knowledge  of  rates,  and  knowing  little  of  the  elements  which 
make  the  service.  In  most  cases  the  results  of  the  experi- 
enced traffic  manager's  personal  efforts  are  so  singularly 
superior,  that  solicitors  are  not  needed. 

Service 

The  electric  railway  is  in  a  position  to  give  service 
superior  to  that  of  its  competitors,  but  unfortunately  has 
failed  to  tell  the  public  in  a  convincing  way  about  this  ser- 
vice. The  electric  railway  excels  in  time  of  transit  and  in 
the  handling  of  merchandise  or  despatch  freight.  While 
many  lines  have  developed  considerable  I.e. I.  business,  the 
most  profitable,  the  car-load  remains  undeveloped  to  any 
great  extent.  Were  the  handling  of  bulk  freight  developed, 
the  revenue  derived  would  greatly  increase  that  now  received 
from  the  l.c.l.  freight,  which  is  the  most  expensive  to  handle. 

Few  lines  handle  sufficient  cars  in  one  train  to  justify 
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tlie  lonnaye  at  tlie  rate  received.  Much  of  the  freight  handled 
by  the  electric  lines  is  of  such  a  character  as  to  take  a  high 
class  rate  and  is  delivered  in  small  (luantities  at  the  minimum 
supply.  In  this  connection,  it  is  evident  that  an  analysis 
must  be  made  to  determine  what  classes  of  freight  should 
be  solicited  in  order  to  even  up  the  revenue  conditions,  or 
to  eliminate  the  tremendous  amount  of  freight  minimums. 
All  of  this  must  be  sold  as  "service"  and  when  transportation 
is  marketed  on  its  merits,  the  rate  charged  will  be  secondary 
with  the  shipper. 

.  Rates 

Generally  speaking,  electric  lines  have  waited  for  the 
steam  roads  to  take  the  initiative  in  obtaining  increased 
rates.  Considering  the  principle  of  rate-making  broadly,  the 
electric  railways  have  rarely  fought  for  a  special  rate  based 
upon  the  superior  service  rendered.  Proper  publicity  and 
constructive  work  by  the  trafific  departments  often  would  con- 
vince the  public  into  paying  the  higher  price  that  better  ser- 
vice deserves.  Early  morning  delivery  of  overnight  ship- 
ments and  accessibility  to  stations  entitles  the  electric  rail- 
way to  a  differential  wherever  speed  is  the  essence  of  the 
contract.  Some  utility  commissions  and  chambers  of  com- 
merce appreciate  these  inherent  reasons  for  higher  rates. 
Often  electric  service  is  worth  2r>  per  cent,  more  than  steam 
service  to  the  same  destination.  it  is  here  that  sales  or 
trallic  methods  are  required  to  market  the  superior  product 
of  freight  transportation,  building  up  more  business  and  m- 
creasing  revenue  regardless  of  steam  rates.  In  lime,  the 
whole  steam  rate  structure  will  have  to  be  revised. 

Facilities 

In  order  to  secure  and  handle  freight  business,  confidence 
must  be  inspired  in  the  shipper.  Proper  facilities  are  neces- 
sary. Not  only  rolling  stock,  both  motive  power  and  trail- 
ing, must  be  provided,  but  terminals  and  station  layouts, 
j.ccording  to  the  character  of  the  business  to  be  handled,  in- 
cluding passing  and  industry  tracks  at  way-stations.  In  many 
cases  it  is  necessary  for  the  company  to  assist  in  locating 
grain  elevators,  coal  yards,  lumber  yards,  stock  yards  and 
loading  chutes,  and  sometimes  these  can  be  located  on  the 
railway's  property  with  long  term  leases. 

Two  things  in  the  way  of  facilities  that  seem  to  stand 
out  paramount  and  must  be  accomplished  before  an  extensive 
electric  railway  freight  service  can  be  profitably  and  flexibly 
instituted  in  the  various  states,  both  for  inter-state  and  intra- 
state traffic,  are  the  standardization  of  freight  rolling  stock, 
and  the  pooling  of  trailing  equipment.  The  pooling  system 
particularly  applies  to  the  handling  of  inter-line  trailers,  of 
which  tliere  is  a  drastic  need  at  present. 

One  of  the  things  which  has  made  possible  the  extensive 
development  of  freight  interchange  on  the  steam  railways 
has  been  the  flexible  working  of  the  interchange  pool  which, 
as  you  all  know,  was  operated  up  until  government  control, 
on  the  per  diem  basis.  Therefore,  some  particular  method 
will  have  to  be  adopted  by  the  electric  railways  in  order  to 
more  extensively  develop  interline  traffic.  This  applies  es- 
pecially when  the  question  of  long  hauls  comes  up,  as  for 
electric  railway  freight  service  to  be  of  great  value,  there 
must  not  be  any  restriction  as  to  destination  as  long  as  there 
is  a  pair  of  "electric"  rails,  reaching  to  points  far  and  wide. 
And  further,  this  would  be  adhering  to  one  of  the  funda- 
mentals of  economical  freight  operation,  which  is  to  keep 
fre-ght  on  its  original  wheels  as  long  as  possible. 

Sell  Transportation  Like  Merchandise 

A  careful  study  of  the  conditions  in  various  parts  of  the 
country  reveals  the  fact  that  the  merchandising  of  freight 
service  depends  upon  the  same  psychological  facts,  which 
are  fnndainental  in  the  advertising  and  selling  of  any  pro- 
duct. 


The  lack  of  merchandising  of  t rans])ortatioii  amon.n  elec- 
tric railways  is  so  evident  that  authorities  in  r)tlK-r  iields 
comment  on  it. 

In  this  connection  some  very  significant  points  were 
i;rought  out  by  the  Traffic  Service  Bureau  of  Chicago  as  to 
v/hy  steam  railroads  should  not  advertise  freight  service. 
Some  of  the  reasons  given  are  as  follows: 

^  ].  Freight  advertising  is  not  necessary  because  the  ship- 
pers are  pretty  wise  as  to  what  we  have  to  offer,  and  we  have 
other  means  of  reaching  them  with  special  information. 

2.  It  would  involve  immense  expense,  which  would  be 
useless  if  all  the  roads  advertised — for  the  advertising  of  one 
road  would  offset  that  of  another. 

:>.  Advertising  in  journals  that  reach  shippers  would 
bring  about  our  ears  a  swarm  of  publications  soliciting  ad- 
\ertising  to  our  great  annoyance,  and  to  the  end  that  we 
would  make  enemies  of  those  in  which  we  did  not  advertise. 

4.  I'^reight  advertising,  while  it  might  get  for  an  indi- 
vidual road  some  business  that  it  r)therwise  would  not  get, 
cannot  create  freight  traffic. 

5.  While  there  is  no  absolute  agreement  or  rule  among 
the  railroads  against  freight  adxertising,  still  we  are  pretty 
well  agreed  that  it  would  be  a  bad  policy,  and  for  one  of  us 
to  start  would  create  an  unpleasant  competitive  situation. 

Most  of  these  reasons  are  unsuljstantial  and  apply  only 
to  the  new  unified  operation  of  tlie  railroads.  It  would  be 
wasteful  for  one  line  of  a  system  to  try.  and  attract  business 
from  one  of  its  other  lines.  But  it  is  wrong  not  to  inform 
the  pu])lic  generally  on  the  matter  of  the  quickest  and  best 
route  to  market  its  goods  and  tell  them  whom  to  see  when 
in  troul)le  and  wliere  he  is  located,  etc.  Such  matters  are 
appreciated  by  those  who  understand  the  use  and  value  of 
advertising  as  a  business  forc^  One  thing  that  advertising 
will  do  for  the  electric  railway  is  that  there  can  he  shown, 
through  proper  methods,  that  there  is  a  personality  behind 
the  freight  business. 

This  personality  should  be  so  predominantly  brought  out 
in  the  advertising  as  to  insure  the  shipper  that  his  interests 
will  be  served  to  the  best. 

Getting  Markets  for  Farm  Products 

With  the  education  of  the  farmer  by  the  Bureau  of  Mar- 
Ivois,  pointing  out  to  him  the  different  mediums  of  advertis- 
ing through  which  he  can  best  market  his  product,  this  Bur- 
eau cites  the  farm  publications  as  standing  alone,  being  able 
to  perform  a  most  important  duty  towards  the  farmer.  It  is 
here  that  the  electric  railway  can  do  much  good  for  the  in- 
dristry,  because  the  electric  railway  can  run  constructive  ad- 
vertising copy  calling  attention  to  its  published  pamphlets, 
schedules  and  general  information  along  with  articles  des- 
cribing briefly  its  facilities  at  hand  for  serving  the  various 
communities  affected. 

In  view  of  the  fact  that  a  large  number  of  the  farm  pa- 
pers are  more  or  less  localized  to  certain  sections  of  the 
country,  covering  only  a  few  states,  it  is  easily  possible  to 
find  a  medium  that  will  effectively  cover  a  railway's  territory 
thoroughly. 

In  some  cities,  the  steam  railroads  go  so  far  as  to  pro- 
\  ide  a  terminal  where  farm  products  -are  shipped  to  certain 
commission  brokers  who  are  present  daily  at  these  termin- 
als, from  which  the  produce  is  sold  to  local  dealers  or  ni 
many  cases  reconsigned.  This  same  scheme  is  possible  m 
the  electric  railway  field,  where  there  is  any  demand  for  ex- 
tensive distribution  of  farm  products.  The  fallacy  of  the 
purely  farmer's  market  in  many  cities  has  too  often  proved 
a  failure  to  require  any  further  comments  at  this  point,  other 
than  that  attempts  to  use  the  electric  railway  for  handling 
produce  to  >ucli  markets  generally  have  been  expensive  and 
in  many  cases  unsatisfactory,  unless  it  is  possible  to  move  all 
goods  by  carload  lots. 

Manufacturing  industries  present  great  possibilities  for 
('eveloinnent  of  electric  railway  freight  traffic.  These  in- 
(Continued  on  page  40) 
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Toronto  Contractors  Adopt  the  Open  Price 
Plan— In  Future  will  Exchange  Information 
Freely— Will  Raise  Status  of  Profession 

'I'lie  first  nifi-tin,;;  oi  tlic  Open  I'rii-c  L'ninmittcc  of  the 
Toronto  Electrical  Contractors'  Association  was  held  in  tnc 
Board  of  Trade  Building,  on  March  5.  The  following  niem- 
l)ers  were  present:  Messrs.  Mclntyrc.  Kay.  Gray,  Hicks. 
Rohlcder,  Myers.  Ramsden.  Drury,  C"rui.sc,  Salisljiiry.  S. 
Wood.  Groonie.  B.  L.  Clark,  E.  E.  Clark.  Rooks.  Two  nicni- 
Iters  only  were  absent — owincf  to  unavoidable  circumstances. 
'I'iie  Open  Price  Plan  was  thoroughly  discussed,  tnit  the 
members  present  were  not  <|uite  unanimous  as  to  the  ad- 
visability of  a  free  exchan.me  of  prices.  .\s  a  con-;e(|iience 
it  was  tentatively  decided  to  go  ahead  with  the  plan,  omit- 
tinij  the  "KxchanKe  of  price"  feature.  Since  the  meeting, 
however,  the  matter  has  l)een  further  discussed,  .\mons 
others.  Mr.  Harry  .Mexander..  of  New  York,  a  strons:  .tcI- 
vocate  of  the  Open  Price  Plan.  ;is  practised  in  that  city, 
wlio  was  visitint;  Toronto,  jfave  the  benefit  of  his  experi- 
ences. The  result  is  that  most  of  the  objections  have  l)een 
cleared  away  and  the  whole  question  will  be  reopened  at 
the  next  meetiuK  of  this  committee,  when  it  is  thouRht  the 
original  plan  will  be  adopted  without  chanjje.  In  the  mean- 
time the  original  motion  stands  and  tenders  are  beins?  filed 
in  the  office  of  the  "Open  Price"  secretary. 

The  chairman  of  the  Association.  Mr.  Kenneth  .\.  Mc- 
Intyre.  is  spending  a  few  days  in  New  York  and  will  return 
primed  with  information  to  lay  before  his  committee  on  tne 
20th.  This  meeting  is  called  for  11  a.m.  at  the  Board  of 
Trade  and  will  continue  through  the  luncheon  period.  .Ml 
members  of  the  Open  Price  Committee  are  expected  to  be 
on  nand. 


Western  Men  are  Again  Reminded  to  Make 
Their  Plans  for  the  Vancouver  Meeting 

Electrical  men  in  Western  Canada  are  again  reminded 
of  the  announcement  made  in  our  last  issue  about  the  big- 
convention  to  be  held  in  the  city  of  \'ancouver,  on  May  26th 
and  27th.  Mr.  W'.  L.  Goodwin  and  Mr.  S.  A.  Chase  will  be 
on  the  programme,  and  it  is  expected  that  an  enthusiasm 
for  co-operation  will  be  aroused  among  the.  Western  men 
equal  to  that  displayed  by  Ontario  men  during  Mr.  Good- 
win's recent  visit  to  Toronto. 

The  only  thing  that  can  prevent  this  convention  being 
a  big  success  is  the  non-attendance  of  the  members.  If 
Mr.  Goodwin  once  gets  them  comfortablj^  seated  before  him 
the  rest  is,  so  to  speak,  merely  a  "procession."  It  was  so 
in  Toronto.  Manufacturers,  engineers,  central  stations,  job- 
bers, contractor-dealers — all  came  to  scoff — but  remained 
to  co-operate.  It  has  been  so,  we  understand  throughout  the 
cities  and  States  to  the  south  of  us.  wherever  Mr.  Good- 
win has  had  an  opportunity  of  explaining  his  plan. 

The  West  is.  of  course,  handicapped  by  wider  distances 
and  comparatively  sparse  population,  but  that  does  not  hin- 
der the  success  of  the  Goodwin  plan  of  co-ordination  and 
co-operation.  On  the  contrary,  it  is  an  argument  in  its  fav- 
or, in  that  the  greater  the  isolation,  the  greater,  in  general. 


the  need  of  assistance.  Further,  Mr.  Goodwin's  talks  in  To- 
ronto opened  up  visions  for  the  industry  that  few  of  us 
had  had  the  hardihood  to  drcarn  of  before.  He  not  only 
sets  the  goal,  but  he  tells  us  how  to  reach  it. 

You  are  again  reminded  that  you  will  best  lend  your 
assistance  by  writing  direct  to  Capt.  W'.  J.  Conway,  Sec- 
retary B.  C.  Association  of  Electrical  Contractors  and  Deal- 
ers, at  40C  Yorkshire  Bldg.,  X'ancouver.  Tell  him  you'll  be 
there  and,  in  the  meantime,  offer  your  assistance  to  organize 
your  district,  so  that  you  may  be  100  per  cent,  represented 
at  N'ancouver  on  May  20  and  27. 


Mr.  Groome  Displayed  and  Explained  Benjamin 

Goods 

\v  interesting  feature  of  the  March  lUh  meeting  f)f  the 
Toronto  I'"lectrical  Contractors'  Association  was  an  address 
by  Mr.  Frank  T.  Groome,  sales  manager  Benjamin  l^Ieclric 
Company,  assisted  by  Mr.  F.  J.  Allen,  manager  of  the  com- 
pany, and  Mr.  Faran.  factory  superintendent.  Mr.  Groome 
had  prepared  a  fine  display  of  Benjamin  goods  and  spe- 
cialties, and  his  talk  was  decidedly  educative  for  the  ma- 
jority of  the  members.  W'e  learn  that  it  is  Mr.  Groome's 
idea  to  visit  other  contractors'  associations  from  time  to  . 
time  and  place  before  them  the  salient  features  of  Benjamin 
goods,  illustrating,  so  far  as  possible,  with  actual  samples. 
This  plan  must  have  appealed  to  all  the  Toronto  contrac- 
tors, as  a  great  time-saver  both  for  themselves  and  for  the 
company. 


We  Need  a  Better  Organization  for  Selling 
Appliances 

The  need  of  the  electrical  industry  at  the  moment  seems 
to  he  a  better  organization  for  selling  electrical  appliances. 
It  is  felt  that  the  dealer  is  not  saturating  his  territory  or 
even  approximating  that  condition.  This  fact  largely  ac- 
counts for  the  hardware  men  handling  electrical  appliances; 
he  realizes  the  possibilities  of  development  and  knows,  in  a 
general  way.  how  to  ^bring  that  development  about.  It  is 
difficult  to  believe  that  this  is  more  than  a  transitory  condi- 
tion, however.  The  hardware  man  has  no  sympathy  with 
electrical  goods  beyond  the  profit  they  bring  him;  nor  has 
he  any  knowledge  of  the  principles  underlying  their  opera- 
tion which  make  these  appliances  so  desirable.  If  the  elec- 
trical contractor-dealer  will  only  take  on  the  responsibility 
which  seems  his,  both  by  training  and  experience,  as  well  as 
logically,  the  business  should  naturally  revert  in  his  direc- 
tion in  a  very  short  time. 

One  of  the  features  of  merchandising  which  the  con- 
tractor-dealer has  been  rather  slow  to  take  full  advantage 
of  is  the  splendid  "helps"  in  the  way  of  general  publicity,, 
show  cards,  folders,  etc..  so  frequently  supplied  by  manu- 
facturers and  jobbers.  He  does  not  realize  that  nationally 
advertized  goods  sell  themselves,  practically  speaking,  be- 
cause the  demand  has  been  created  by  advertising  of  which 
he  gets  the  benefit — for  almost  nothing.  Such  an  instance 
has  just  come  to  our  attention.  It  is  a  letter  sent  out  by  a 
large  Canadian  jobbing  house,  drawing  the  attention  of  the 
contractor-dealer  to  a  list  of  some  fifty  electrical  .specialties 
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v\Iiii'h  art-  Ijfin.n'  featured  iti  tlie  advcrlisinH  '>>  I'l'-'^  com- 
pany. Tile  li-lter  jxiims  duI  tliat  this  company  is  adverlisin.L,' 
tliese  specialties  in  a  sjiecial  way  and  that  in  addition  they 
are  1)cin.ii;  offered  at  a  price  which  yields  a  very  fair  Ki'f'SS 
profit. 

The  conclusion  seems  perfectly  jjlain.  An  unadvcrtiscd 
article  is  to-day  too  expensive  to  compete  with  those  to 
which  wide  general  publicity  is  given.  It  seems  useless 
then  for  the  dealer  to  do  other  than  follow  the  path  of  least 
resistance  and  biggest  profits,  save  himself  the  trouble  and 
expense  of  a  good  percentage  of  his  advertising  and,  as  a  re- 
sult, leave  himself  more  time  to  concentrate  on  increasmg 
his  turnover.  T.ittle  by  little  the  various  elements  in  the  el- 
ectrical industry  seem  to  be  settling  down  into  their  proj)cr 
groove  and  performing  their  jiroper  functions.  General  ad- 
vcrtisin.g  is  surely  the  function  of  the  manufacturer  and  jol)- 
ber.  Tt  is  only  by  fulfilling  his  own  proper  function — doubl- 
ing and  trebling — that  the  contractor-dealer  can  take  Jiis 
pro])er  share  in   rounding  out   the  iiulustry. 


Hamilton  Electrical  Contractors  Are  Going 
Strong  with  28  Members 

On  March  .Trd,  at  the  Royal  Connaught  Hotel,  a  meet- 
ing of  the  Hamilton  District  Electrical  Association  was 
held.  Ten  new  applications  were  received,  making  a  total 
membershitp  of  28  members.  Four  members  of  the  llrant- 
ford  Electric  Club  were  present  at  the  meeting  and  .gave 
very  interesting  addresses  with  reference  to  the  results 
which  have  been  obtained  through  co-operation  in  the 
]5rautford  District.  At  the  close  of  the  meeting  a  hearty 
vote  of  thanks  was  moved  to  the  members  of  the  Rrantford 
'("lub.  Mr.  Lyons,  the  president,  replied  very  fittingly,  wish- 
ing the  officers  and  members  of  the  Hamilton  .\ssociation 
every  good  wish  for  their  future  success. 

Arrangements  are  being  made  for  a  lar.ge  meeting  to  be 
held  in  the  Royal  Connaught  Hotel,  on  March  l<)th.  Invi- 
tations are  being  sent  to  every  electrical  man  in  the  Ham- 
ilton district  to  attend  this  meeting.  Mr.  Frank  Groome, 
sales  manager  of  the  Benjamin  Electric  Mfg.  Co.,  is  going 
to  address  the  members  on  the  products  of  the  House  of 
Benjamin.  Mr.  K.  A.  Mclntyre,  chairman  of  the  Ontario 
Association  of  Electrical  Contractors  and  Dealers,  will  at- 
tend the  meeting  and  address  the  members  on  association 
matters. 


The  convention  of  the  Lighting  Fixture  Dealers'  So- 
ciety of  America  in  Pittsburgh  on  Feb.  10  and  11  was  re- 
sponsible for  bringing  two  new  trade  associations  into  ex- 
istence. Among  those  attending  the  convention  were  repre- 
sentatives of  leading  fixture  manufacturers  and  manufactur- 
ers of  illuminating  glassware.  These  two  interests  organ- 
ized associations  of  their  own  while  in  Pittsburgh — the  Na- 
tional Council  of  Lighting  Fixture  Manufacturers  and  the 
Illuminating  Glass  Manufacturers'  Association. 


Shade  Holders — Folder  by  the  Harvey  Hubbell  Com- 
pany of  Canada,  Limited,  illustrating  and  describing  Hub- 
bell  Shade  Holders  for  standard  and  Mogul  sockets.  These 
holders  are  designed  to  grip  the  socket  more  securely  than 
the  ordinary  holder  and  to  hold  securely  regardless  of  jar- 
ring, vibration  or  weight  of  shade. 


Mr.  Lome  C.  Webster  has  been  a])pointed  president  of 
the  Quebec  Railway,  Light,  Heat  &  Power  Company,  in  suc- 
cession to  the  late  Sir  K.  Forget.  Senator  D.  O.  Lesperance, 
of  Quebec,  is  the  new  vice-president. 


How  I  Increased  My  Sales  100% 

One  of  the  most,  perplexing  problems,  which  confrcjnied 
the  Nation  in  1917,.  was  the  fuel  problem.  What  could  be 
done  to  conserve  fuel  and  yet  save  time  and  money?  This  is 
best  told  by  the  result  of  concerted  effort  and  the  practical 
application  of  our  new  thought  "Save  by  Wire"  and  in  pre- 
senting it  to  the  ])ublic. 

The  immediate  necessity  of  selling  electric  heating  ap- 
])liances,  etc.,  was  quite  apparent,  and  the  resolve  made  that 
a  heatin.g  device  campaign  should  be  put  on  as  soon  as  com- 
petent nun.  appliances,  etc.,  could  he  obtained.  This  was 
all  arranged  in  four  weeks,  and  by  .\ugust  .'ith  the  campaign 
started,  featnrin.g  the  electric  flat  iron,  toaster  stove  and  per- 
colator. The  first  week's  sale  resulted  in  over  .500  sales,  and 
by  the  time  the  fourth  week  was  finished,  we  had  piled  up 
the  magnificent  total  of  3,30(1  pieces  sold.  This  did  not  in- 
clude any  sales  made  by  the  regular  staff  in  the  salesroom, 
but  only  bonafide  orders  taken  by  the  campaign  crew.  The 
articles  were  all  sold  at  list  i)ricc,  and  totalled  more  ttian 
•HI ().()()(). (10  with  a  total  connected  load  of  approximately  l,.')00 
hp.,  and  with  the  sales  made  in  the  office  by  the  regular 
force,  the  total  amount  was  $1  <),(;:{:!. 00,  or  1,.520  hp. 

The  especially  pleasing  feature  of  the  cam])aign  was  the 
fact  that  the  number  of  telephone  orders  received  in  response 
to  our  .1(1  vertising  a])]ieals  was  so  pronounced,  neighbors 
complaining  that  their  friends  did  not  order  one  for  them, 
and  if  it  was  not  too  late,  would  we  send  one  at  once  to  them, 
etc.,  which  was  always  cheerfully  done.  The  daily  sales 
averaged  over  100  pieces  for  the  21  working  days,  the  num- 
l)cr  in  the  campaign  crew  was  ten.  The  devices  were  sold 
on  the  basis  of  $1.00  down  and  a  $1.00  a  month,  whicTi  ap- 
pealed to  more  than80])er  cent.  Fifty  per  cent  made  the  initial 
payment  with  the  order,  on  the  others  first  payment  was  C. 
().  I).  It  re(|uired  extra  help  to  make  the  deliveries,  but  m 
tryin.g  out  two  girls  with  the  regular  driver  of  a  Ford  deliv- 
ery  truck,  good  progress  was  made  and  few  cancellations 
were  made.  No  fuss  was  made  when  anyone  wished  to  can- 
cel an  order;  it  was  cheerfully  done,  and  by  this  method,  wc 
found  that  may  reordered  what  they  had  cancelled.  The 
campaign  instead  of  leaving  things  quiet  as  is  usually  the 
case  after  a  Christmas  rush,  has  given  the  heating  appliance 
Inisiness  a  tremendous  boost,  and  the  daily  sales  are  far 
better  than  they  were  before  the  campaign  was  put  on.  Our 
customers  are  glad  of  the  opportunity  they  have  had,  and  the 
practical  use  that  can  be  made  of  these  appliances.  Alto- 
gether we  feel  that  we  have  accomplished  a  great  deal  in  a 
city  of  approximately  .50,000  people,  and  the  people  feel  that 
we  have  given  them  an  opportunity  and  they  appreciate  it. 
The  easy  payment  plan  is  the  only  waj'  to  put  on  a  campaign 
of  this  kind  and  make  a  success  of  it,  and  to  those  who  are 
not  afraid  of  the  vast  amount  of  extra  work  it  entails  to  those 
actively  engaged  in  the  sales  and  accounting  department,  wc 
would  recommend  such  a  campaign,  but  it  means  that  you 
must  co-operate  with  the  campaign  crew,  and  give  the  neces- 
sary impetus  to  such  a  movement.  Newspaper  advertising 
was  featured  throughout  the  campaign  and  the  total  pieces 
sold  given  in  large  type.  Telephone  orders  were  received 
thus  "Send  me  one  of  those  731  toasters"  which  was  the  first 
number  announcing  that  731  housewives  of  our  city  had  taken 
advantage  of  the  special  easy  payment  plan  and  had  helped 
"Save  by  Wire." 


.\  by-law  will  be  voted  on,  on  ,\pril  5th,  in  York  Town- 
,ship,  authorizing  expenditure  of  $300,000  to  provide  Hydro- 
electric service  for  the  township,  including  purchase  of  pre- 
sent distributing  equipment  owned  by  the  Ontario  Hydro 
Cominission. 
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Developments  in  Electrical 
Merchandising 

  By  W.  L.  Goodwin'   

Ni.u  .1  \v(iril  ali(.>iu  iiiU-nsivc-  ik-vclupimnl  of  prc^c-iil 
t'ic-l<l>.  'I'lic  <)i>))(>rtunitit's  arc  unlimitcil.  Hut  it  is  ti>o  liiji 
a  jol)  for  Diu'  concurn.  Wi-  imist  all  work  timi-thcr  io  .net 
real  ri'sults.  We  must  expand  llic  industry  in  undcvclupcd 
rtidds.  Not  more  tlian  fifteen  per  cent  of  the  population  of 
liie  United  States  enjoy  the  benefits  of  electricity,  and  ni>t 
more  than  twenty  per  cent  of  the  homes  are  wired.  Arc  we 
goinj;:  to  be  satisfied  to  sec  such  a  small  percentaijc  ot  tlie 
population  of  this  country  enjoy inj?  the  benefits  of  electricity? 
It  is  your  job  to  j^ive  these  benefits  to  humanity.  Why  should 
you  not  go  out  into  the  hills  of  New  Hampshire  and  \'cr- 
mont  and  see  to  it  that  the  little  farmer  there  enjoys  tlie 
benefits  of  electricity.  Why  should  only  we  of  the  big  cities 
enjoy  convenience  and  economy  in  electricity?  Out  in  Cali- 
fornia we  wired  the  farms.  The  development  temporarily 
netted  a  loss.  The  central  stations  clubbed  in  and  ran  a  line 
out  so  that  these  farmers  could  develop  their  country.  The 
people  in  the  cities  i)aid  the  loss  in  carrying  electricity  to  the 
farmer.  Most  of  us,  however,  are  so  busy  chasing  the  al; 
mighty  dollar  that  unless  we  can  get  a  dollar  and  a  half  for 
every  dollar  we  i)ut  in.  we  don't  move.  We  ought  to  appro- 
priate five  million  dollars  to  develop  the  industry.  We  tliink 
nothing  of  giving  the  Red  Cross  and  a  lot  of  other  organiz- 
ations money.  Why  not  give  five  millions  dollars  to  develop 
this  industry  so  the  Society  for  Electrical  Development  won't 
have  to  get  down  on  its  hands  and  knees  and  beg  for  two 
hundred  thousand  dollars  a  year  to  advertise  the  industry. 
The  Wrigley  Chewing  Gum  Company  spent  $1,400,000  last 
year  advertising  chewing  gum  and  we  can't  get  $.500,000  a 
year  out  of  the  whole  industry. 

The  efficiency  of  the  electrical  organization  is  about  21 
per  cent.  We  spend  most  of  our  time  patting  the  other  fellow 
on  the  back.  The  competitive  pace,  and  the  unfariness  of  com- 
petition with  which  we  have  to  contend  doesn't  permit  of 
very  much  liuman  efficiency.  You  can  determine  efficiency  of 
the  workman,  but  if  you  paid  the  heads  of  the  business  on 
the  measure  of  their  efficiency,  they  wouldn't  get  sixty  cents 
a  day.  Who  can  take  Mr.  Smith  and  measure  his  efficiency? 
We  just  camouflage  our  jobs,  and  I  know  because  I  have  done 
it  myself.  We  have  got  to  get  the  brains  of  '-'.'.is  uusiness  to 
work  to  develop  its  efficiency. 

You  can't  develop  a  plan  locally.  And  you  can't  do  any- 
thing national  until  the  men  get  together  locally,  and  yon 
can't  get  men  together  locally  as  long  as  each  fellow  prefers 
to  stay  in  his  own  backyard  and  hold  on  to  all  his  little  ad- 
vantages. I  attended  a  convention  in  Cleveland  recently,  and 
there  wasn't  a  single  thing  said  about  what  was  going  to  be 
done  the  next  year.  Let  us  get  together  and  talk  about  things 
that  we  are  going  to  do  next  year  and  the  year  after.  Most 
of  OUT  conventions  have  been  gatherings  of  a  lot  of  men  who 
constitute  themselves  a  mutual  admiration  society.  We  have 
got  to  turn  up  some  real  constructive  ideas  and  put  them  to 
work. 

Merchandising  Methods  Must  Be  Improved 

There  should  be  improvement  in  merchandising  methods, 
better  display,  and  the  encouragement  of  more  retailers,  by 
urging  present  contractors  to  open  retail  stores,  thereby  en- 
listing the  support  of  central  stations  and  offering  a  broader 
and  larger  outlet  for  manufacturers.  Our  present  negfect 
in  this  respect  is  almost  criminal.  The  various  groups  should 
know  where  they  stand  and  the  lines  that  each  handle.  You 
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make  money  when  you  sell  goods,  but  the  electrical  industry 
thinks  it  makes  money  when  it  buys  goods.  W'e  have  the 
highest  selling  expenses  of  any  industry  in  the  country.  .\s 
middlemen,  <nir  function  is  to  get  the  product  to  the  consum- 
er. If  you  want  to  buy  phonographs  or  pianos  you  go  to  a 
certain  man  who  sells  that  particular  article.  But  in  our  busi- 
ness, you  don't  know  where  to  go.  Our  cninpetilivc  system 
of  doing  business  is  at  fault.  Our  salesnien  are  of  the  cheap- 
est kind.  The  average  salesman  in  the  electrical  business  is 
mighty  glad  if  lie  can  make  $1.")0  to  $I7."i  a  nionlli.  .Anyone 
can  go  out  .111(1  sell  cheap  clothes  and  make  $.").()00  a  year.  Tin- 
salesmen  in  the  electrical  Ixisiness  have  no  chance  to  develop 
their  ability.  The  system  is  all  wrong.  Brains  play  a  very 
small  part  in  our  selling  policy.  Instead  of  the  salesman  go- 
ing out  and  doing  real  creative  work  he  goes  out  on  highly 
competitive  work.  On  the  Coast  I  employed  salesmen  to  go 
out  and  show  contractors  how  to  sell  goods  to  the  next  man. 
When  I  held  an  annual  convention  I  brought  all  the  con- 
tractors from  around  the  country  to  attend  my  sales  meet- 
ing and  i)aid  their  expenses  because  they  were  a  part  ot  my 
sales  organization  and  sold  my  goods  in  the  local  communi- 
ties. 

When  a  woman  buys  an  electric  iron  for  si.x  dollars  she 
wants  a  life  guarantee  on  it.  But  if  she  l)uys  an  automobile 
for  $2,100  she  expects  to  scrap  it  in  three  years.  The  cen- 
tral station  tells  her  to  bring  her  iron  back  if  it  doesn't  work 
right  and  they  will  fix  it  uj)  for  lier.  and  will  prol)al)ly  give 
her  about  nineteen  dollars  wortli  of  repairs  on  a  six  dollar 
iron.  We  haven't  educated  the  public,  as  the  automobile  in- 
dustry has,  to  scrap  our  appliances  after  a  certain  length  of 
time.    Our  customers  expect  our  goods  to  last  forever. 

My  plan  recommends  the  sale  of  high-grade  electrical 
material;  the  establishment  of  high-class  specialty  retail 
shops.  It  is  almost  pitiful  to  go  round  the  country  and  sec 
the  places  called  electrical  shops.  You  have  some  beautiful 
stores  in  Worces'ter;  Springfield  has  two  or  three.  In  Bos- 
ton the  ones  I  saw  were  shameful.  There  is  no  present  in- 
ducement for  a  man  to  |)ut  a  lot  of  money  into  a  store.  There 
is  no  encouragement  for  a  man  to  go  into  the  electrical  busi- 
ness, and  that  is  why  we  have  no  good  stores.  We  musi  do 
everything  possible  that  will  encourage  electrical  distribu- 
tion. The  more  points  of  contact  we  make  with  the  puDlic 
the  more  we  relieve  the  central  station  of  its  burden. 

Service  and  Compensation 

My  plan  recommends  recognition  of  the  service  func- 
tions of  the  contractor-dealer,  and  recommends  a  price  dif- 
ferential when  this  service  is  performed.  Under  present  con- 
ditions there  is  an  everlasting  battle  between  the  jobbers  and 
contractors.  I  am  not  trying  to  precipitate  a  trade  row, 
but  it  is  up  to  the  jobbers  and  contractors  to  get  together  and 
settle  a  lot  of  things. 

Quality  Production 

One  of  my  planks  reccomneds  the  sale  of  high-grade  elec- 
trical material;  the  establishment  of  high-class  specialty  re- 
tail shops;  improved  specifications  in  wiring  installations; 
and  the  introduction  of  liberal  use  of  convenience  receptacles. 
I  think  that  any  electrical  man  that  knowingly  buys  a  poor 
grade  of  material  and  misrepresents  it  to  the  public  ought  to 
be  cast  out  of  the  trade.  I  recently  saw  some  Japanese 
Christmas  lamps  that  were  mislabeled  as  to  voltage.  That 
should  not  be  permitted.  The  best  we  can  get  is  none  too 
good  and  we  always  oug'ht  to  try  to  elevate  the  standard  in- 
stctad  of  l)uying  cheap  stuff.  I  have  seen  snap  switches  thai 
you  could  actually  crush  in  your  hand.  If  you  waiu  ttial 
kind  of  junk,  keep  after  tlic  manufacturer  for  il  and  lie  will 
soon  sui)ply  you  with  sockets  that  you  can  sell  for  a  cen't 
and  a  half  apiece.  The  only  thing  that  has  kept  llie  stan- 
dards up  (no  credit  to  the  four  divisions  of  the  industry)  is 
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an  outside  instilulion,  our  guardian  an^cl— tlie  Board  ot  Un- 
derwriters. 

Buy  the  best  you  can,  don't  fall  for  a  cheap  line  of  junk. 
There  are  toasters  now  that  sell  for  ninety  cents.  Think  of 
it!  One  fellow  starts  cutting  prices  and  then  you  keep  after 
manufacturer  until  he  gets  something  out  that  is  a  disgrace 
to  the  industry.  Every  year  the  automobile  manufacturers 
make  something  better  hut  you  try  to  get  the  eelctric  manu- 
facturer to  make  something  cheaper. 

Education  of  the  Public 

Another  plank  recommends  broader  education  of  the 
public  with  respect  to  the  problems  of  the  electrical  industry, 
and  with  further  respect  to  electricity,  its  uses  in  tiie  field  of 
household  ojjerations.  When  you  buy  a  phonograph,  watch 
or  any  oilier  article  of  merchandise,  you  will  find  some  in- 
structions for  the  use  of  it.  But  do  we  even  go  out  and  tell 
the  public  about  our  articles?  We  leave  them  in  ignorance. 
Naturally  something  happens  the  woman  thinks  she  is  being 
imposed  upon  and  sometimes  she  is.  We  must  take  the  pul)- 
lic  into  our  confidence  and  tell  them  all  the  ramifications  of 
the  electrical  business  in  simple  language  which  can  be  read- 
ily understood.  In  that  way  only  shall  we  ever  secure  the 
public's  confidence.  We  have  got  to  tell  the  public  about  our 
industry,  and  remove  the  shroud  of  mystery  that  now  enve- 
lopes it. 

Intensive  Sales 

Another  of  my  planks  recommends  retailers  ajjplying 
intensive  sales  methods  in  connection  with  small  devices  used 
in  home,  factory  office,  etc.  (such  as  washing  machines,  vacu- 
um cleaners,  dishwater  electric  ranges,  electric  heaters,  house- 
hold heating  devices,  sewing  machine  motors,  fans,  lamps, 
portables,  fixtures,  vibrators,  hair  dryers,  ice  machines,  etc.). 
This  plank  needs  no  explanation. 


Live  and  Help  Live— The  Basis 
of  Peace 

  By  S.  A.  Chace*  

I  do  not  believe  that  the  merchandising  end  of  the  elec- 
trical industry  as  a  whole  has  done  sufficient  serious  think- 
ing; if  it  had  we  wouldn't  now  be  in  the  absurd  position  of 
not  having  a  definite  plan  to  propose  whereby  all  classes  of 
the  industry  would  understand  exactly  what  their  respective 
functions  are  and  confine  their  efTorts  and  regulate  tneir 
business  and  create  sales  policies  accordingly.  In  other  words, 
the  industry  has  no  definite,  universal  plan  of  merchandising. 

The  average  salesman  in  the  electrical  industry  has  not 
been  a  serious  thinker;  on  the  contrary  his  principal  endeav- 
ors have  been  to  get  customers,  hold  customers,  get  more 
customers  and  sell  goods  at  a  profit,  and  let  someone  qlse  do 
the  heavy  thinking;  but  I  believe  the  experienced  salesman 
can  come  nearer  telling  us  the  real  route  to  true  merchandis- 
ing than  anyone  else  on  the  pay  roll. 

The  experienced  jobbing  salesman  knows  the  value  of 
the  contractor-dealer  to  the  jobber,  to  the  central  station,  and 
to  the  customer  as  a  retail  distributor,  and  the  manufactur- 
er's salesman  of  experience  also  appreciates  the  values  of  the 
jobber  as  a  wholesale  distributor. 

But,  gentlemen,  I  am  wondering:  Is  the  electrical  indus- 
try educated  up  to  that  point  where  it  is  ready  for  a  definite 
plan  of  merchandising? 

Are  there  not  in  the  industry  at  the  present  time  still 
some  manufacturers  who  consider  the  jobber  and  the  con- 
tractor-dealer unnecessary  evils  and  who  prefer  to  "sell  direct 
and  save  the  middleman's  profit?" 

"  Ucforc  Massacliusctts   Electrical  Coiilractor-Dcalcrs. 


Are  there  not  some  amongst  the  contractors  and  dealers 
who  prefer  to  eliminate  entirely  the  jobber  and  endeavor  to 
purchase  direct,  although  the  jobber  has  endeavored  to  co- 
operate? And  so  they  lock  horns  over  the  trifling  percent- 
age and  upset  trade  conditions,  greatly'  to  their  own  loss. 

.\re  there  not  job1)ers  also,  who,  when  selling  at  retail  and 
often  to  the  contractor's  customers,  totally  disregard  the 
service  rendered  by  the  contractor? 

Are  there  not  also  manufacturers  and  contracting  en- 
gineer.- who  look  upon  the  consulting  engineer  as  an  inter-- 
loper  and  endeavor  to  destroy  his  usefulness  and  profit  in 
the  l)usiness  by  preparing  plans  and  specifications  for  wliich 
they  make  no  charge? 

Old-Fashioned  Way 

.■\re  there  not  some  so-called  manufacturer's  salesmen 
who  arc  of  tlie  class  who  usually  keep  their  desks  locked  be- 
cause they  fear  their  associate  salesmen  will  secure  infor- 
ination,  and  who  in  a  narrow  old-fashioned  way,  endeavor  to 
sell  everything  direct,  eliminating  everyone  else  but  them- 
selves, and  who  have  not  as  yet  learned  the  true  lesson  of 
merchandising,  of  selling  through  the  legitimate  and  natural 
channels  of  distribution? 

Just  as  long  as  the  experienced  salesman  is  obliged  to 
sell  true  merchandising  to  his  employer,  whether  he  be  a 
manufacturer  or  a  jobber,  just  so  long  is  an  educational  plan 
necessary. 

If  there  are  also  still  amongst  us  central  stations  with  a 
policy  so  'blind  to  the  necessities  of  the  public,  to  their  own 
profit,  to  others  in  the  industry,  and  to  adequate  distribution 
as  to  retail  electrical  supplies  without  regard  to  the  cost  of 
mercliandising  and  without  considering  the  services  rendered 
by  the  contractor,  proper  educational  methods  are  still  neces- 
sary. 

If  there  are  still  amongst  us  men  of  influence  and  author- 
ity in  any  of  these  various  classes  so  blind  to  the  light  of  true 
merchandising  as  to  clog  the  wheels  of  progress  of  the  in- 
dustry as  a  whole,  I  fear  we  are  not  yet  ready  for  a  definite 
plan,  because  they  would  not  accept  or  follow  a  plan  wnich 
would  safeguard  the  best  interests  of  all  classes  in  the  in- 
dustry, and  considerable  educational  work  is  still  necessary. 
I  do  not  want  to  convey,  the  impression  that  progress 
not  been  made  towards  true  merchandising,  because  I 
feel  '.hat  wonderful  educational  progress  has  been  made,  es- 
pecially during  the  last  two  years,  but  what  I  do  wish  to  em- 
phasize is  that  if  there  are  still  in  the  industry  men  of  im- 
portance and  influence  responsible  for  sales  policies,  who, 
through  lack  of  experience  or  false  conceptions  of  the  proper 
merchandising  methods  for  the  distribution  of  electrical  sup- 
plies or  who  have  not  yet  learned  the  true  gospel  of  live  and 
help  live,  then,  gentlemen,  there  is  still  a  necessity  for  much 
educational  work  in  which  we  should  all  participate  before 
the  attitude  of  mind  is  ready  for  a  definite  plan  and  a  just 
peace  to  properly  protect  all  classes  in  the  industry. 

Progress  in  Two  Years 

I  referred  just  now  to  the  fact  that  wonderful  progress 
has  been  made,  especially  during  the  last  two  years.  The 
reason  why  I  said  this  was  because  it  was  about  two  years 
ago  when  I  first  heard  Mr.  Goodwin  state  his  views  in  a 
speech  before  your  National  Association  at  New  Orleans, 
and  he  has  awakened  the  entire  industry  as  it  was  never 
awakened  before.  For  the  first  time  in  the  business  life  of 
many  of  us,  we  are  seriously  considering  the  merchandising 
problems  of  all  classes  in  the  industry.  Before  that  many 
of  us,  including  myself,  were  drifting  along — manufacturers, 
central  stations,  jobbers,  contractor-dealers  and  salesmen 
alike,  in  a  self-satisfied  way,  disregarding  business  ethics, 
the  rights  of  others  and  our  own  best  interests  (if  we  only 
knew  it)  in  a  mad  rush  for  business. 

The  interest,  enthusiasm  and  results  already  obtained 
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through  Mr.  rioodwin's  efforts  have  aroused  all  branches  of 
the  industry,  so  that  for  the  first  time  all  classes  in  the  in- 
dustry are  asking  each  other  "What  sales  policy  or  plan  shall 
I  adopt?"  and  if  in  your  opinion  the  entire  industry  is  suf- 
ficiently I'tlucatcd  to  appreciate  and  follow  true  niercliandis- 
ing  methods  is  it  not,  gentlemen,  therefore,  for  us  to  formu- 
late a  definite  plan? 

It  is  just  as  necessary  for  us  in  the  electrical  business  to 
have  a  definite  and  just  plan  as  it  is  for  all  nations  in  order 
for  them  to  have  a  universal  and  just  peace. 

Plan  for  Price  Differentiation 

Following  the  inspiration  of  Mr.  Goodwin  and  realizing 
the  necessity  for  a  definite  plan  Mr.  J.  J.  Gibson  of  our  com- 
pany, has  prepared  a  plan  of  "Price  Differentiation  on  the 
l>asis  of  Quantity  and  Service"  which,  in  my  opinion,  is  the 
only  fair  and  just  method  which  will  i)roperly  safeguard  the 
best  interests  of  all  and  justly  recompense  each  transaction 
according  to  the  service  rendered.  This  plan  has  been  sub- 
mitted to  all  classes  in  the  industry,  and  criticisms  and  sug- 
gestions have  been  requested — in  other  words  the  plan  nas 
been  put  up  to  shoot  at,  in  the  hope  that  through  the  sug- 
;,'estions  and  criticisms  offered  the  plan  will  be  made  perfect. 

The  manufacturer,  the  central  station,  the  jobber,  the 
iontractor-dealer  and  the  consulting  engineer  should  each 
prepare  a  plan  of  mcrchandisiiig  which,  in  the  opinion  of 
each,  is  the  right  plan  from  his  standpoint,  and  then  submit 
it  to  the  others  for  consideration.  It  may  be  that  eacli  will 
have  to  give  up  a  little  to  the  others  in  order  to  make  the 
plan  a  just  one — for  unless  a  plan  is  just  and  safeguards 
the  interests  of  all  it  will  not  last,  and  of  necessity  must  have 
the  support  of  all  in  the  industry. 

It  is  only  necessary  to  attend  such  meetings  as  these  to 
fully  appreciate  this  wonderful  wave,  of  enthusiasm  which  has 
-pnad  over  the  entire  industry.  Jobbers,  manufacturers, 
central  stations,  contractors,  consulting  engineers,  as  well  as 
the  electrical  press,  are  all  interested  a.?  never  before,  and  all 
are  apparently  in  the  proper  attitude  of  mind  to  preach  the 
gospel  of  "Live  and  Help  Live."  It  seems  as  if  we  are  on 
the  verge  of  accomplishing  something  wonderful  but  lack- 
something- to  enable  us  to  hit  the  target  and  make  a  bull's- 
pye.  Perhaps  each  class  in  the  industry  is  too  selfish,  too  in- 
dift'erent  and  too  cold,  and  lacks  the  proper  amount  of  afTco- 
tion  for  others  in  the  industry.  Perhaps  we  are  all  too  sus- 
picious. Perhaps  the  difficulty  lies  in  the  fact,  as  I  have 
pointed  out  before,  that  we  have  no  definite  plan  of  mer- 
chandising which  covers  the  distribution  of  the  products  of 
a  manufacturer  to  the  ultimate  consumer,  and  that  such  a 
plan  of  economical  and  efficient  merchandising,  safeguarding 
the  interests  of  all,  is  all  that  is  now  necessary  to  produce 
perfect  harmony  and  stability  throughout  the  entire  industry. 

The  lack  of  serious  thinking  in  the  past  is  not  confined 
to  the  merchandising  end  of  the  industry  alone,  but  to  all 
departments  and  in  all  branches  and  amongst  all  classes  of 
the  industry.  In  the  mad  rush  to  put  electrical  goods  on  the 
market  sufficient  serious  thinking  and  consideration  of  all 
the  various  problems  affecting  the  supply,  demand,  and  sale 
have  not  been  given. 

Take  for  instance  the  sale  of  household  appliances.  Did 
you  ever  stop  to, consider  and  realize  that  not  one  kitchen 
or  dining-room  out  of  ten  thousand  is  properly  wired  and 
equipped  to  enable  the  house-wife  to  easily  and  safely  use 
the  electric  coffee  percolator,  the  electric  toaster,  or  the  elec- 
tric iron? 

Few  Homes  Properly  Wired 

The  average  kitchen  has  but  one  electric  light  fixture 
with  one  lamp,  and  it  is  necessary  to  take  this  lamp  out  of 
the  socket  in  order  to  connect  up  the  iron;  the  average  dining- 
room  has  four  lights  over  the  dining-room  table,  and  in 
order  to  use  the  percolator  or  toaster  it  is  necessary  to  dis- 


turb these  lights  and  suspend  cords,  which  are  unsightly, 
and  take  time  and  trouble  to  connect.  And  I  will  venture 
to  state  that  many  of  you  and  your  friends  have,  therefore, 
abandoned  the  daily  use  of  these  appliances  and  they  are  now 
used  principally  as  ornaments  on  the  dining-room  sideboard. 

Has  any  manufacturer  of  heating  appliances  devised  for 
the  contractor  a  standard  and  inexpensive  device  within  the 
reach  of  the  average  salaried  man — one  which  will  pass  the 
fire  underwriters,  which,  when  installed,  would  enable  the 
housewife  to  easily  use  household  devices?  No!  But  they 
will  all  urge  you  to  sell  the  appliances,  and  yet  the  way  has 
not  been  shown  so  the  various  devices  can  be  easily  and  safe- 
ly used.  If  some  standard  method  and  device  is  devised  and 
sold  through  the  contractor,  the  result  would  be  an  enormous 
increase  in  the  sale  of  the  appliances  and  a  big  increase  in 
profitable  wiring  for  the  contractor. 

The  contractors  in  many  localities  have  not  been  alive 
to  the  opportunities  presented,  or  there  would  be  established 
retail  stores  in  shopping  and  residential  districts  enabling 
the  consumer  to  purchase  electrical  appliances,  lamps  and 
other  supplies  easily.  Now  that  many  central  stations  are 
desirous  of  having  incandescent  lamps  sold  through  the  con- 
tractor-dealer, the  lack  of  proper  stores  and  proper  distribu- 
tion is  a  serious  handicap  to  this  movement. 

But  as  I  have  stated  before,  wonderful  progress  has  been 
made.  es]iecially  during  the  last  few  years,  and  if  we  keep 
up  this  gait  great  •achievements  will  be  obtained  and  proper 
and  efficient  merchandising  methods  will  be  devised  wnicli 
will  safeguard  the  interests  of  all  in  tlic  grand  orchestra  of 
the  industry. 


What  the  National  Association 
Stands  For 


Tile  Ontario  .Vssociation  of  Electrical  Contractor-Deal- 
ers is  in  affiliation  with  the  National  Association  of  Con- 
tractors and  Dealers  of  the  United  States  and,  as  affiliates, 
the  members  of  the  Ontario  organization,  as  well  as  the 
contractor-dealers  throughout  Canada,  will  be  interested  in 
knowing  more  about  the  functions  and  activities  of  the  Unit- 
ed States  association.  These  are  clearly  outlined  in  a  recent 
issue  of  Contact  by  Mr.  W.  H.  Morton,  general  manager  of 
the  National  association  and  we  reproduce  in  part  below: 

The  National  Association  of  Electrical  Contractors  and 
Dealers  now  includes  all  retailers  of  electrical  merchandise, 
regardless  of  their  business,  and  the  association  is  now  on  a 
broader  and  better  basis  than  ever  before  as  it  now  binds 
the  state,  district  and  local  associations  more  closely  to- 
gether as  a  whole  for  the  highest  possible  standard  of  co- 
operation. 

The  electrical  industry  needs  immediate  plans  for  pro- 
curing statistics  and  data  in  order  to  map  out  a  proper  pro- 
cedure for  bringing  about  the  desired  movements.  And  these 
problems  need  the  study  of  all  branches  of  the  business  if 
we  would  have  ultimate  success.  The  industry  must  first 
be  placed  on  an  economic  and  efficient  basis  by  providing 
the  time  necessary  to  collect  statistics  and  data  needed  for 
an  intelligent  study  of  its  problems. 

Second — From  the  information  collected  determine  a 
policy  that  will  be  fair  to  all,  a  policy  which  provides  for 
proper  compensation  to  all  who  rende'r  any  service  of  value. 

Third — To  provide  funds  for  proper  publicity  mediums 
in  placing  said  policy  before  the  entire  industry. 

Fourth — That  the  firsf  three  can  only  be  accomplished 
by  the  real  co-operation  of  all  l)ranclics  of  the  electrical  in- 
dustry working  toward  the  distribution  of  all  forms  of  clcc- 
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Irical  material  from  tlu-  mamifactiircr  to  the  consumer  in  tlic 
most  economic  and  efficient  way. 

There  is  no  progressive  industry  today  without  its  trade 
organization,  and  the  strength  and  activity  of  such  associa- 
tions are  the  stanthirds  I)y  which  an  industry  can  be  judfjed. 
Facts  About  the  Association 

Tile  formation  and  method  of  operation  of  the  National 
Association  is  j^iven  below  in  the  forms  of  questions  and 
answers. 

Why  Has  This  Association  Been  Formed?  To  promote 
the  greatest  i)Ossible  co-operation  between  manufacturers, 
jobbers,  contractors,  central  stations  and  all  retailers  of 
electrical  materials,  enhance  the  welfare  of  its  members  and 
to  aid  the  maximum  development  of  the  Electrical  Industry. 

Who  Ts  Eligible  to  Membership?  Any  person,  firm  or 
cor[)oration  engaged  in  the  business  of  electrical  contracting 
or  repairing,  or  who  installs  electrical  apparatus  or  sells 
electrical  supplies  at  retail,  this  being  the  principal  part  of 
their  business. 

Who  Is  Eligible  to  Associate  Membership?  Any  per- 
son, firm  or  corporation  who  installs  electrical  material  or 
v/ho  retails  electrical  merchandise,  such  forming  a  minor 
part  of  their  total  business. 

Is  a  Manufacturer  Eligible?  Yes,  if  he  sells  any  goods 
at  retail;  that  is  direct  to  the  consumer,  such  as  motors, 
vacuum  cleaners  or  other  electrical  g-oods,  which  are  the 
product  of  his  factory. 

Is  the  Jobber  Eligible?    Yes,  if  he  sells  goods  at  retail. 

Is  the  Central  Station  Eligible?  Yes,  if  it  sells  electrical 
merchandise  to  its  consumers  and  the  general  public. 

Can  the  Hardware  or  Department  Store  Become  a  Mem- 
ber?   Yes,  if  such  store  sells  electrical  supplies  at  retail. 

Is  a  Fixture  Manufacturer  or  Dealer  Included?  Yes, 
provided  such  firm  sells  goods  to  the  putilic  at  retail. 

Is  the  Motor  Repair  Shop  Eligible?  Yes,  the  business 
of  dynamo  and  motor  repairs,  rentals  and  sale  of  new  and 
second-hand  machines  are  all  essential  parts  of  the  retail 
sales  in  the  electrical  industry. 

What  Is  the  First  Thing  a  Firm  Does  to  Become  a  Mem- 
ber? Makes  application  to  the  District  Secretary.  If  the 
District  is  not  yet  organized,  apply  to  the  State  Secretary. 
If  your  State  is  one  of  the  few  yet  unorganized,  or  if  you  do 
not  know  the  name  of  the  District  of  State  Secretary,  apply 
to  the  National  Association  of  Electrical  Contractors  and 
Dealers. 

What  Is  the  Organization  Plan  of  the  Association?  The 
country  is  divided  into  four  "Divisions",  Atlantic,  Central, 
Pacific  and  Canadian,  consisting  of  the  States  or  Provinces 
in  each  of  these  geographical  sections.  Each  state  or  pro- 
vince has  its  own  State  Association  and  the  various  cities  or 
groups  of  towns  form  District  Associations. 

Dues  Are  Equitable 

What  Does  It  Cost  to  Become  a  Member?  Initiation 
fee  .$10.00  and  dues  of  from  $5.00  per  year  up,  according  to 
the  annual  volume  of  business,  for  the  National  Association, 
plus  the  rate  of  dues  of  State  and  District  Associations.  It 
is  necessary  to  become  a  member  of  the  District  and  State 
Associations  in  order  to  join  the  National  Association. 

Are  the  Dues  for  Associate  Members  the  Same  as  for 
Members?  Yes,  and  said  dues  are  calculated  on  the  gross 
sales  in  the  retail  electrical  department  of  their  business. 

What  is  the  Universal  Data  and  Sales  Book?  A  loose- 
leaf  book  with  leather  cover,  published  at  an  original  expense 
of  over  $4,000  and  kept' up  to  date  by  new  sheets  being  mail- 
ed constantly.  It  contains  the  latest  list  prices  and  docu- 
ments, witli  manufacturers'  name,  description  of  articles, 
catalogue  number,  date  of  issue,  for  nearly  every  article  sold, 
including  list  prices  on  rubber  covered  wire  from  13  cents 
to  45  cents  bases,  inclusive.    This  book  also  contains  elec- 


trical engineering  and  contracting  data,  wiring  symbols,  wir- 
ing tables,  illuminating  data,  reprint  of  National  Electrical 
Code,  etc.,  and  a  complete  list  of  members  of  the  National 
Association,  listed  by  States. 

Is  the  Universal  Data  and  Sales  Book  and  Renewal 
Sheets  Furnished  Free?  Yes;  one  copy  to  each  member  and 
associate  member  without  charge,  and  additional  copies  at 
cost  price. 

What  Has  the  Jobber  to  Gain  by  Membership?  He  will 
meet  his  contractor  and  retailer  customers,  assist  in  develop- 
ing them  as  electrical  merchants,  and  will  immediately  bene- 
fit by  the  increased  sale  of  his  own  goods  to  these  contrac- 
tors and  retail  customer,  who  will  be  better  credit  risks,  and 
a  far  greater  volume  of  l)usiness  will  be  obtained  for  all 
through  this  systematized  co-oi)erative  effort. 

How  Will  the  Hardware  or  Department  Store  Benefit? 
Associating  with  tlu-  jobbers  and  retailers  at  business  meet- 
ings will  teach  them  the  particular  needs  and  problems  of 
electrical  retailing,  resulting  in  wiser  sales  policies,  greater 
volume  of  business  and  better  satisfied  customers. 

Will  the  Central  Station  Benefit  by  This  Membership? 
They  certainly  will.  It  is  the  greatest  opportunity  ever  offer- 
ed them  to  assist  in  a  scientifically  organized  plan  to  develop 
their  own  business;  a  plan  on  a  sound  business  foundation, 
which  will  create  harmony  in  all  branches  of  electrical  en- 
deavor, making  new  friends  and  boosters  for  the  central  sta- 
tion in  every  territory. 

In  What  Way  Will  the  Fixture  Dealers,  Motor  Repair 
Shop  and  Others  Benefit?  Organized  effort  will  discourage 
ruinous  competition  and  create  new  customers  within  ihe 
association.  Intelligent  discussion  of  sales  methods  and  cost 
accounting  will  mean  dollars  gained  and  dollars  saved. 

Where  Do  the  Benefits  to  the  Contractor-Dealer  Come 
in?  Most  important  is  the  value  of  meeting  and  working 
with  (not  against)  your  competitors.  Membership  in  ihe 
District,  State  and  National  Associations  provides  this  great 
opportunity. 

Information  of  inestimable  value  is  sent  out  from  the 
National  Headquarters  very  frequently. 

Lialjility  and  automobile  insurance  for  members  is  pro- 
vided and  has  resulted  in  25  to  40  per  cent  being  returned  on 
annual  premiums. 

Uniform  Proposal  Sheets  and  Universal  Estimate 
Sheets  are  furnished  that  prevent  errors  and  omission  in 
contracting  work. 

A  splendid  bookkeeping  system  for  contractors  and  re- 
tailers is  furnished  to  members  at  nominal  cost. 

Plans  for  the  Future 

The  National  Code  Committee  will  act  for  any  member 
desiring  to  appeal  from  an  inspector's  decision,  and  the  other 
committees  are  acting  at  all  times  in  their  interests. 

Our  industry  is  now  in  a  state  of  evolution.  The  most 
serious  problems  in  its  history  confront  us.  If  the  business 
of  the  electrical  contractor  and  dealer  is  to  be  preserved  and 
made  a  factor  in  the  commerce  of  the  country,  we  must  pre- 
pare to  form  a  constructive  part  in  the  councils  which  are 
determining  our  status  in  this  important  period  following 
peace. 

Many  of  the  rulings  which  have  been  made  by  the  War 
Industries  Board  will  form  a  basis  of  future  practice.  Far- 
reaching  changes  in  the  manufacture  of  the  materials  we 
use  and  their  installation  are  contemplated.  Our  advice  is 
sought  and  expected  in  the  solution  of  problems  which  will 
vitally  affect  the  future  of  our  business,  and  such  advice  can 
only  be  given  through  a  National  organization. 

If  you  ask  "What  do  I  get  out  of  it?"  we  say,  "a  liberal 
return  on  the  small  amount  you  put  in"  as  organized  effort, 
properly  supported  by  those  in  the  industry,  will  eliminate 
waste  and  duplication  of  effort. 


March  15,  1919 


THE    ELECTRICAL  NEWS 


37 


Beating  the  Pirate 

By  Sidney  Neu 

There  is  never  a  gathering  of  contractors  and  dealers 
without  a  defamatory  discttssion  of  "the  pirate.".  Certain- 
ly, prices  should  be  maintained,  wiring  jobs  should  be  fig- 
ured with  ample  allowance  for  overhead  and  profit,  but  it 
can't  be  done — "the  pirate"  gets  the  business. 

The  |)irate,  according  to  the  Standard  Dictionary  of 
electrical  terms,  is  a  third  rate  wireman,  calling  himself  an 
electrical  contractor,  having  an  office  located  in  his  head- 
gear, who  ljuys  some  of  his  materials  second  hand  and 
steals  the  rest,  considers  the  Underwriters'  rules  as  a  thing 
to  be  avoided,  if  possible,  and  evaded  where  necessary, 
skins  the  job  to  the  bone  and  hasn't  even  sense  enough  to 
make  a  profit  out  of  the  extras,  and  whose  shoestrings  are 
just  sufficient  to  keep  him  two  jumps  ahead  of  the  sheriff — 
for  awhile.  Should  this  delectable  individual  really  cause 
worry  to  a  legitimate  business  man?  Is  he  so  strong  that 
the  legitimate  contractor  must  descend  to  his  level  to  stay 
in  business  ? 

.\lthough  it  is  not  generally  known,  there  are  or  liave 
been  "pirates"  in  every  line  of  business.  When  John  Wana- 
makcr  started  in  business  there  were  hundreds  of  peddlers 
peddling  in  Philadelphia.  Did  John  follow  their  tactics,  sell- 
ing his  wares  for  as  much  as  he  could  get  ?  He  did  not; 
yet  John  Wanainaker  grew  and  the  peddler  quit.  We  still 
see  occasionally  itinerant  vendors  of  collar  buttons,  shoe- 
laces and,  suspenders,  yet  the  legitimate  haberdasher  can 
afford  to  pay  his  rent.  The  legitimate  clothier  is  prosperous 
in  spite  of  the  bargain  sales  of  the  department  stores. 

There  are  obvious  reasons  why  these  legitimate  stores 
survive  their  pirates.  They  have  something  to  offer  which 
the  public  values  that  the  pirate  cannot  give,  and  they  im- 


press this  on  the  public  continuously  by  advertising.  Their 
advertising  creates  so  much  business  that  there  is  plenty 
for  them  after  the  pirate  has  snooped  off  his  little  chip. 

Tlie  legitimate  electrical  contractor-dealer,  if  he  is  real- 
ly "legitimate,"  has  something  to  offer  that  "the  pirate"  can- 
not give: 

1.  He  gives  honest  niercliandise  and  materials,  the 
best  obtainable,  which  is  a  point  of  extreme  importance  in 
electrical  work  which  remains  installed  for  years  without 
attention . 

2.  He  has  a  store  where  tiic  customer  can  pick  out  the 
fi.xlures  to  suit  himself  and  not  be  disappointed  l)y  getting 
wiiat  he  paid  a  cheap  price  for. 

3.  He  can  give  sound  advice  as  to  the  lunnhcr  of  lights 
and  outlets  needed  in  every  room. 

4.  He  knows  where  to  place  his  outlets  to  give  the 
user  the  greatest  possible  convenience  so  that  the  job  docs 
not  have  to  be  done  over. 

5.  He  follows  conscientiously  the  safety  rules  of  the 
Underwriter,  giving  a  generous  protection  against  fire. 

0.  He  carries  an  ample  stock  of  materials  so  that  tlu- 
job  is  never  delayed. 

7.  He  employs  careful  workmen  who  do  not  damage 
flooring,  woodwork,  or  anything  else. 

8.  He  guarantees  his  work  and  his  materials,  and  liis 
guarantee  is  worth  something. 

He  lias  a  place  of  business  where  he  can  l)e  readied 
in  case  anything  goes  wrong  or  additional  work  is  requir- 
ed. 

The  main  reason  the  public  patronizes  "the  pirate"  is 
l»ecause  the  public  does  not  realize  these  things.  The  public 
will  never  know  unless  the  public  is  told,  and  the  ciieapest 
way  to  tell  the  public  is  througli  advertising. 


All  Electrical  Men  in  Western  Canada 

Manufacturers,  Jobbers,  Dealers,  Central  Station  Men, 
Contractors,  and  all  interested  in  the  Electrical  Industry 

TAKE  PRELIMINARY  NOTICE 

that  under  the  auspices  of 
the  B.C.  Association  of  Electrical  Contractors  and  Dealers 

A  Gigantic  Electrical  Convention 

will  be  held  in  tlie  CITY  OF  VANCOUVER  on 

MAY  26th  and  27th  Next. 

The  Chief  Speakers  will  be 
W.  L.  GOODWIN  and         SAMUEL  A.  CHACE 

Author  of  the  Goodwin  Plan 

Every  electrical  man  in  the  Western  Provinces  is  urged  to  take  a  hand  in  this  monster 
Electrical  Gathering.    Wives  are  specially  invited. 

In  order  to  get  on  the  mailing  list  drop  a  card  to  the  Secretary,  406  Yorkshire  Building, 
Vancouver  B.C.     Then  "Boost"  for  100  percent,  representation  from  your  own  district. 
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Coin-Operated  Automatic  Photographing  Machine  Which 
Completes  a  Picture  in  Sixty  Seconds 

A  coin-operated  automatic  photographing-  machine  whicli 
lias  a  magazine  capable  of  holding  one  hundred  sensitized 
l)lates  at  one  filling  is  Ijeing  marketed  by  the  Wm.  Gent 
Vending  Machine  Company,  Cleveland.  The  whole  operation 
is  under  electrical  control,  and  a  completed  picture  is  pro- 
duced in  sixty  seconds.  When  a  silver  dime  is  drojjped  in 
the  slot  an  electric  circuit  is  completed  which  starts  a  motor. 
Then  a  metal  plug  is  forced  in  between  the  two  coin  springs, 
which  takes  up  the  circuit,  allowing  the  coin  to  drop  in  the 
cash  box.  Next,  the  plate  is  ejected  from  the  under  side  of 
the  magazine  and  dropped  down  behind  the  lens  and  a  long 
cam  forces  the  plate  against  a  Hange  so  as  to  secure  accurate 


alignment  and  distance.  Another  cam  then  throws  in  the 
arc  lamp  switch  which  is  immediately  followed  by  a  cam 
which  opens  the  shutter  momentarily  (the  shutter  opening 
can  be  set  to  take  care  of  fluctuation  in  voltage).  After  ex- 
posure the  plate  is  dropped  into  a  lead  pan  and  the  one  solu- 
tion developer  and  fixer  is  squirted  on  it,  filling  the  plate  to 
the  rim  as  the  plate  is  lying  face  up.  All  this  is  done  in 
ten  seconds.  In  another  forty  seconds  the  plate  is  acted  on 
by  chemicals,  washed  and  then  ejected  through  a  large  slot 
ii.  the  front  of  the  machine,  from  which  it  is  taken  and  placed 
on  an  electric  dryer.  The  motor  of  the  machine  is  provided 
with  a  friction  governor  which  is  set  for  the  particular  volt- 
age on  the  line  on  which  it  operates.  All  the  action  described 
is  entirely  automatic.  This  machine  produces  a  perfect  photo- 
graph in  one  minute,  for  one  dime. 


Oil  Testing  Cup 

The  only  known  satisfactory  method  of  determining  the 
insulating  value  of  oil  is  to  measure  its  dielectric  strength 
Ijy  means  of  a  spark  gap  immersed  in  the,  oil.  Various  de- 
vices requiring  a  comparatively  large  sample  of  oil  and  a 
rather  high  voltage  for  their  successful  operation,  have  been 
used  for  this  purpose.  Consequently  there  has  existed  a 
distinct  demand  for  a  device  that  would  give  reliable  indica- 
tions with  a  minimum  sample  of  oil  and  with  a  relatively 
low  testing  voltage.  A  device  for  this  purpose  has  been  de- 
veloiic-d  by  tiie  Westinghouse  Electric  &  Mfg.  Co.,  and  is 
shown  in  Fig.  1.  This  new  design  uses  a  moulded  construc- 
tion, so  that  the  cup  proper  is  all  in  one  piece,  and  therefore, 


is  simple,  rugged  and  compact.  Fig.  2  shows  ilus  cup  wiili 
electrodes  removed  and  dismantled.  The  moulded  part  con- 
tains two  brass  electrode  bushings  threaded  to  receive  the 
packing  gland.  Back  of  each  packing  gland  is  a  small 
amount  of  cotton  packing,  such  as  waste,  which  prevents  oil 
leakage  around  the  electrodes.  The  bearing  surfaces  are 
reamed  to  receive  the  electrodes,  which  it  is  claimed  guar- 


Fig.  1  — Oil  testing  cup  assembled 


antces  perfect  iit  and  exact  alignment.  The  electrodes  are 
made  from  a  cylinder  one  inch  in  diameter,  threa(Ted  at  one 
end  to  receive  the  lock-nut.  Binding  posts  are  placed  on 
the  outside  end  of  the  electrode  to  attach  the  leads  from  the 
testing  transformer.  A  steel  feeler  gauge  for  setting  the 
gaj)  at  exactly  0.10  of  an  inch,  is  attached  to  one  of  the 
binding  posts,  when  not  in  use.  The  device  has  a  cup  shaped 
interior  to  contain  the  oil  substance  to  be  tested,  and  the 
construction  allows  thorough  cleaning  without  disturbing  the 
gap  setting.  The  feeler  gauge  is  concealed  within  a  hole 
in  one  electrode.  It  is  claimed  that  the  whole  testing  cup  is 
light,  compact,  and  convenient.  It  weighs  only  6J4  pounds 
net,  with  dimensions  of        inches  by  4  inches  by  4^  inches, 


Fig.  2— Oil  testing  cup  showing  parts 


and  requires  only  a  four  ounce  sample  of  oil.  The  maximum 
voltage  required  for  reliable  testing  is  25,000  volts.  Higher 
voltages  may  be  used  if  available,  but  it  is  seldom  that  higher 
than  30,000  volts  will  be  required  to  discharge  across  the 
standard  gap  (0.10  of  an  inch)   through  any  insulating  oil. 


In  spite  of  the  strenuous  opposition  of  the  Montreal 
Light,  Heat  &  Power  Company,  the  Private  Bills  Committee 
of  the  Quebec  Legislative  Assembly  has  given  power  to  the 
city  of  Verdun  to  levy  a  tax  up  to  two  per  cent,  of  the  value 
of  the  ])oles,  wires  and  other  equipment  of  the  public  utility 
companies  using  the  streets  of  the  city. 


Marcli   1.').  I'H'l 
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A  Commutator  Resurfacer 
l-'ur  many  years  it  was  taken  for  granted  tlial  wlicn  a 
conumitator  started  to  spit  and  spark  and  showed  evidence 
that  it  was  in  need  of  being  dressed  up,  the  only  thing  to 
do  was  to  shut  down  that  equipment,  remove  the  commuta- 
tor and  turn  it  down  on  a  lathe,  or  temporarilj-  tide  over 
the  trouble  by  using  sandpaper.  If  anj-  thought  was  given 
to  the  labor  this  required  and  the  loss  of  production  by  tak- 
ing so  much  power  out  of  service,  we  figured  it  was  merely 
part  of  the  day's  work  or  a  necessary  evil.  E.xperiments  to 
determine  a  short  cut  finally  brought  forth  a  non-conduct- 
ing composition  which,  when  molded  and  hardened,  present- 
ed a  continuous  abrasive  surface  that  by  simple  contact  with 
the  commutator  while  in  motion,  would  cut  down  the  mica, 
ridges  and  bars — easily  and  quickly.  Every  conceivable 
test  was  made  and  the  high  expectations  were  justified  in 
all  instances  by  results  obtained.  This  device  is  known  as  the 
Ideal  Commutator  Resurfacer.  The  resurfacer  is  not  lim- 
ited in  its  application  to  commutators,  but  may  be  used  equal- 
ly as  well  on  a.c.  collector  rings.  The  same  appliance  does 
the  work  on  one  just  as  readily  as  on  the  other.  The  Ideal 
Resurfacer  is  manufactured  and  supplied  by  the  Ideal  C  oni- 
inntator  Dresser  Co..  4  So.  Dearborn  St.,  Chicago. 


Direct  Current  Motors 


Fuse  Sizes  for  Industrial  Motors 

The  proper  si.zc  >>{  fuse  tor  a  motor  is  only  Ion  often 
obtained  by  the  chief  electrician  or  one  of  his  repairmen  by 
liaphazard  methods.  The  motor's  normal  operating  current 
is  given  by  the  maker  on  the  name-plate,  but  fuses  are 
properly  selected  of  a  larger  capacity  to  allow  for  starting 
and  for  Inomcntary  overloads.  Hence  it  is  rather  more  usual 
for  the  maintenance  man  to  .'select  his  fuses  "be  guess  and 
be  gosh."  with  a  view  to  their  permanence  in  service  rather 
than  the  safety  of  the  motor  they  are  supposed  to  protect. 

In  order  to  give  a  practical  working  idea  of  what  sizes 
to  use.  the  Westinghouse  Electric  &  Mfg.  Company  has  pre- 
pared the  accompanying  tables.  These  are  based  on  the  lol- 
lowing  assumptions  as  to  size  of  fuse  required  to  stand 
.-tarting  current  without  blowing: 

Times  Fuse 
Load  Current 
Type  at  Starting 

i'olyphase  \\'oun(l  Rotor   V/i 

Scpiirrel  Cage  (thrown  on  line)    ;j 

.Single-Phase  'Repulsion  Induction  with  Rheostat  2 
Single-Phase  Repulsion  Induction  without  Rhe- 
ostat   4 

Direct  Current   1^4 

Since  the  fuses  for  squirrel-cage  and  repulsion  motors 
without  rheostats  are.  respectively,  rated  at  3  and  4  times 
lull-load  current,  they  give  practically  no  overload  protec- 
tion. Hence  it  is  recommended  that  double-throw  switches 
ho  installed,  connecting  the  motor  through  fuses  of  1.2.5 
limes  full-load  rating  (as  under  Wound  Rotor  sizes)  for  run- 
ning and  through  the  regular  heavier  fuses  or  direct  to  the 
line  for  starting. 

3-Phase  Squirrel  Cage  Motors 

II. P.              I'use  T\ating    (.\iiip.)  When  Voltage  Is 

110  220  440  550 

yi                 12  6-3  2 

1  20  10  .■)  4 

2  35  20  •  ]0  8 
I!  50  30  15  12 
5                      90  45  25  20 

2-Phase  Squirrel  Cage  Motors 

II. P.             I''use  ]\atiii'-;  (  Amp.)  When  Voltage  Is 

110  220  440 

H                   10  6  3 

1  20  10  5 

2  35  15  10 

3  45  25  15 
5                       80  40  20 
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3-Phase  Wound  Rotor  Induction  Motors 
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2-Phase  Wound  Rotor  Induction  Motors 
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Type  AR  Single  Phase 

Motors 

11. P. 

Without 

Ivheostal 

With  Uhe< 

)Stal 

VO 

220 

110 

220 

'> 

80 

40 

40 

20 

120 

60 

60 

30 

3 

200 

100 

100 

55 

7K. 

325 

1  75 

175 

80 

10 

400 

200 

200 

100 

30 

10 

10 

0 

■Ki 

:so 

15 

15 

8 

I 

40 

20 

20 

10 

Well-known  Figure  Passes 

The  electrical  industry  in  Canada  has  suffered  a  distinct 
loss  in  the  death  of  Mr.  James  Johnston,  chief  electrician, 
Department  of  Public  Works,  Ottawa.  Death  took  place 
suddenly  at  his  late  residence,  16  Arlington  Avenue,  Ottawa, 
on  Sunday,  February  31.  Mr.  Johnston  was  first  associated 
with  the  Edison  General  Electric  Company  and  later  with 
the  Royal  Electric  Company  of  Montreal.  In  1880  he  in- 
stalled the  first  electric  light  plant  to  furnish  light  to  the 
Senate  Chamiber,  House  of  Parliament,  Ottawa,  and  con- 
tinued for  33  years  in  the  service  of  his  country.  All  the 
electrical  installations  in  Dominion  Government  buiidings, 
from  \'ictoria  to  Halifax,  have  been  designed  by  Mr.  John- 
ston, some  of  which  are  among  the  largest  undertakings  of 
their  kind  in  Canada.  Mr.  Johnston  leaves  a  widow  and 
three  daug'hters,  all  residing  in  Ottawa,  and  one  son,  Mr. 
J.  A.  Johnston,  manager  Puhlic  Utilities  Commission,  Rrock- 
ville.  Out. 
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Mr.  Keeling  Sales  Manager  for  Canada. 

From  special  representative  for  the  Province  of  Ontario 
to  sales  manager  for  Canada,  is  the  record  made  in  eight 
months  by  Charles  H.  Keeling,  who  has  just  been  promot- 
ed to  the  letter  position  l)y  the  "Square  D"  Company.  In 


Mr.  Chas.  H.  Keeling 


the  sales  contest,  inaugurated  by  this  company  last  year, 
for  the  greatest  increase  in  percentage  of  sales  over  a  fix- 
ed quota,  Mr.  Keeling  won  the  grand  prize — a  magnificent 
grandfather's  clock.  Mr.  Keeling  is  now  preparing  for  a 
sales  trip  to  the  Pacific  Coast. 


Mr.  McCallum  Joins  "Square  D"  Company 

After  years  of  experience  in  the  electrical  field,  William 
R.  McCallum  has  joined  the  selling  forces  of  the  "Square 
D"  Company,  of  Walkerville,  Ontario.  He  will  work  this 
company's   Province   of   Ontario   territory.    Mr.  AlcCallum 


Mr.  Wm.  R.  McCallum 

was  in  the  electrical  contracting  business,  in  Ottawa,  for 
several  years.  During  this  time  he  completed  some  of  the 
largest  electrical  installations  in  that  city,  as  well  as  a 
number  of  government  contracts  throughout  Canada. 


Obituary 

Mr.  George  H.  Olney,  managing  director  of  Eugene  F. 
I'hillips  Electrical  Works,  Ltd.,  Montreal,  died  at  his  resi- 
de nee,  Linton  .Ajjartments,  Montreal,  on  March  2,  aged  ."iO 
years.  IJe  had  been  in  ill-health  for  a  long  time,  suffering 
from  hardening  of  the  arteries,  and  about  two  years  ago 
retired  from  the  position,  on  the  advice  of  his  medical  ad- 
viser, still  retaining  his  seat  on  the  directorate.  A  few 
weeks  ago  he  resumed  his  duties  as  managing  director.  Mr. 
Olney  had  been  connected  with  the  company  for  twenty 
years,  the  success  of  the  firm  being  largely  due  to  his  ac- 
tivity. He  was  a  very  hard  worker,  with  a  grasp  on  the 
many  details  of  the  various  departments.  Mr.  Olney  went 
to  Montreal  from  Providence,  R.l.  The  funeral  service  was 
held  in  Montreal  on  March  4,  and  was  attended  by  repre- 
sentatives of  the  various  cable  companies  and  other  elec- 
trical industries.  After  the  service  the  body  was  conveyed 
to  Providence.  Mr.  Olney  is  survived  by  his  widow  and  a 
son  and  daughter.  His  son,  Lieut.  H.  Olney,  lately  return- 
ed from  active  service  in  the  Royal  .'\ir  Force. 


The  Bell  Telephone  Co.  has  just  occui)ied  their  new 
exchange  at  Collingwood,  ()iit.  Tlie  common  i)attery  sys- 
tem has  been  installed. 


Development  of  Freight  Traffic  on  Inter- 
urban  Lines 

(Continued  from  I'age  30) 
dustries  are  located  many  times  in  centers  of  distribution  so 
that  carload  shipments  of  products  can  be  easily  handled  by 
the  use  of  trailers  to  points  on  the  electric  line.  This  also 
holds  good  for  large  wholesale  and  distributing  companies, 
for  example,  such  as  chain  stores.  In  this  case  the  main 
warehouse  for  a  chain  of  stores  may  be  located  at  some  cen- 
tral point  where  the  electric  railway  can  handle  all  traffic  to 
the  various  stores  in  the  chain.  This  presents  a  continuous 
flow  of  traffic  which  insures  the  electric  railway  a  profitable 
return,  as  most  of  this  freight  moves  in  large  quantities, 
sometimes  carloads. 

Relation  of  Motor  Truck  and  Electric  Railway 

Some  of  the  more  or  less  sane  motor  truck  operators 
feel  that  the  function  of  the  truck  is  to  act  as  a  feeder  to 
existing  transportation  systems,  and  especially  to  the  electric 
railway,  due  to  its  rapid  transit.  Possibly,  the  ultimate  solu- 
tion of  this  problem  lies  in  the  regulation  of  the  motor  truck 
bj'  the  several  states  and  in  the  use  of  the  electric  railway 
and  the  motor  truck  in  one  or  all  of  three  ways: — 

One — The  use  of  the  motor  truck  as  a  direct  feeder  for 
l.c.l.  freight  to  the  electric  railwaj^s. 

Two— Through  a  system  of  containers  let  the  motor 
truck  operators  be  forwarding  agents  to  the  electric  railway 
for  freight  collected  from  certain  distribution  centers  to  be 
shipped  via  the  electric  railway,  similar  to  forwarding  agents 
at  seaboard. 

Three — The  motor  truck  in  shuttle  service  between  elec- 
tric railway  systems  that  are  separated  and  requiring  a  link 
for  a  through  freight  route. 

The  foregoing  remarks  have  been  made  with  the  inten- 
tion of  pointing  out  a  few  fundamentals  that  will  have  to  be 
considered  in  developing  freight.  trallFic.  While  the  question 
of  facilities  has  hardly  been  touched  there  still  remains  much 
to  be  said  on  this  subject,  but  the  greatest  action  that  is 
necessary  in  developing  freight  traffic  is  the  provision  for 
organizations  for  developing  this  traffic,  backed  by  proper 
merchandising  methods  and  aggressive  salesmanship,  based 
on  public  psychology. 


Nfarrh   I"..  I'll'i 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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Current  News  and  Notes 


Cobalt,  Ont. 

The  Nipissin^-  C.'iMilral  Electric  l^ailway,  connccliiiR 
("obalt,  North  (  ohaU,  Haileylniry  and  New  Liskeard,  con- 
cliuled  the  year  1918  witli  a  deficit  of  $8,000  on  the  year's 
operations.  Meniliers  of  the  Imard  of  directors  are  seeking 
to  secure  a  fare  .increase  of  approximately  35  per  cent. 
Fredericton,  N.  B. 

The  receipts  of  the  New  l^runswick  Power  Company  for 
llie  year  ended  Decemher  1!)18,  amounted  to  $774,251.85, 
hilt  ovvii)!.;  to  the  fact  that  the  operating  expenses  amonntcd 
to  $012,002.49,  as  compared  with  $424, 89.'!. 05  the  previous 
year,  there  was  only  $09,159.94  net  earnings  to  add  to  the 
surplus  account. 
Gait,  Ont. 

The  fmancial  report  of  the  (iall  Hydro-electric  system 
f(ir  the  year  I91S  is  the  mos(  satisfactory  in  the  history  of 
the  department.  The  total  revenue  from  all  sources  amount- 
ed to  $108,5.'i0.  Total  expenditures,  including  interest  on 
debentures,  sinking  fund  ])ayi)ients  and  depreciation,  amount- 
ed to  $95,514,  leaving  a  net  surplus  of  $12,822. 
Guelph,  Ont. 

Plans  and  specifications  are  being  prepared,  and  tenders 
will  be  called,  for  two  electric  pumping  units  having  a  joint 
capacitj'  of  3,024.000  imperial  gallons  for  tvi'enty-four  hours, 
and  a  booster  pump  for  fire  purposes,  for  the  city  of  Guelph. 
It  is  the  intention  of  the  city  to  install  this  equipment  at 
the  earliest  possible  opportunity. 

Hamilton,  Ont. 

At  the  annual  meeting  of  the  subsidiary  companies  of 
the  Dominion  Pow.'er  and  Transmission  Company,  Hamilton, 
it  was  stated  that  there  was  a  deficit  last  year  of  $5,S5,000 
on  the  Hamilton  Electric  Radial  Railway,  which  runs  from 
Hamilton  to  Oakville. 
London,  Ont. 

It  has  been  announced  by  the  London  &  Port  Stanley 
Railway  that,  commencing  May  1,  all  employees  will  be  given 
an  eight-hour  day  and  wages  will  be  increased  to  a  certain 
number  of  motormen  and  conductors. 

Montreal,  Que. 

Booth  Brothers,  electricians,  Moritreal.  Que.,  have  dis- 
solved partnership — Clarence  D.  Booth  continuing. 

It  is  reported  that  the  Montreal  Light,  Heat  and  Power 
Consolidated  contemplate  a  fui^ther  reduction  in  lighting 
rates  in  the  near  future. 

Gross  earnings  of  the  Southern  Canada  Power  Com- 
pany for  January  were  $53,221,  against  $43,SGG  in  January 
a  year  ago,  an  increase  of  $10,335.  Operating  expenses  at 
$26,653  showed  an  increase  of  $3855,  leaving  net  e^irnings  of 
$36,569,  an  increase  of  $6478. 
Ottawa,  Ont. 

The  financial  report  of  the  Ottawa  Hydro-electric  Sys- 
tem, just  submitted,  shows  gross  earnings  of  $263,410 — an 
increase  of  about  $9,000  over  1917.  Total  expenses  amount- 
ed to  $221,178 — an  increase  of  about  $18,000  over  1917 — 
leaving  a  gross,  surplus  of  '$42,"332,  and  a  net  surplus,  attcr 
deduction  depreciation  charges,  of  $5,400. 

The  Dominion  Railway  Board  have  rendered  a  decision 
against  allowing  the  application  of  the  Ottawa  Electric  Rail- 
way Company  for  authority  to  increase  its  rates  on  the  Bri- 
tannia and  RockclifYe  lines.  The  board  holds  that  the  com- 
pany has  been  and  is  prosperous  and  well  managed,  and 
that  the  efficient  niana.gement  has  resulted  in  large  dividend 
earnings  as  well  as  a  proper  service,    Tlie  derision  is  that 


the  coniiiany   has   failed   to  show   liial   it   ret|iiires  incnased 
revenues.  The  board  hojies  and  expects  that  costs  will  slirjrt- 
ly  decrease. 
Port  Arthur,  Ont. 

The  finance  committee  of  the  city  of  Port  Arthur  has 
recommended  that  a  by-law  for  the  issuing  and  selling  of 
debentures  for  $80,000  for  the.  construction  and  improve- 
ments to  the  electric  railway  be  passed,  and  that  another 
by-law  covering  the  issue  of  debentures  for  $20,000  for  tele- 
phone work  be  also  passed. 

The  Ontario  Railway  and  Municipal  Board  recently  met 
in  Port  .\rthur  to  listen  to  a  protest  of  representatives  of 
the  Trades  and  Labor  Councils  of  Port  Arthur  and  Fort 
William  against  the  increase  in  street  railway  fares.  The 
Board,  however  decided  that  the  increase  was  quite  in  or- 
der and  that  they  could  take  no  action  in  the  matter. 

Kegina,  Sask. 

Passenger  receipts  of  the  Regina  street  railway  system 
for  February  show  approximately  an  increase  of  $4,000  over 
the  same  month  last  year. 

St.  Thomas,  Ont. 

.\  citizens'  committee  appointed  some  weeks  ago  to  de- 
vise means  of  placing  the  street  railway  system  of  St.  Tho- 
mas under  better  and  more  economical  management,  has 
reported  advising  the  adoption  of  one-man  cars  and  a  com- 
plete change  of  routing.  A  saving  of  $12,000  a  year  is  esti- 
n;atcd  as  the  result  of  these  changes. 

Toronto,  Ont. 

It  has  been  announced,  although  not  officially,  that  work 
will  shortly  commence  on  the  Toronto-London  Hydro  Rad- 
ial Railway. 

Windsor,  Ont. 

The  Canadian  Renulife  Electric  Company,  Limited,  has 
been  formed  to  deal  in  the  manufacture  and  sale  of  medi- 
cal electrical  appliances.  The  head  office  of  the  company 
will  be  at  W'indsor  and  the  capital  stock  is  given  as  $40,000. 

Wingham,  Ont. 

Delegations  from  Teeswater,  Wroxeter,  Lucknow,  Brus- 
sels, Belgrave  and  Blyth.  Ont.,  recentlj^  attended  a  meeting 
called  bj'  the  town  council  of  Wingham,  Ont.,  to  discuss 
plans  for  securing  Hydro  extensions  into  these  municipali- 
ties. A  committee  was  appointed  to  wait  on  the  Hydro- 
electric Power  Commission  and  it  is  expected  to  secure  im- 
mediate action. 

York  Township,  Ont. 

A  Hydro  by-law  will  be  submitted  on  April  15  to  the 
electors  in  York  Township,  providing  for  the  expenditure 
o.  $200,000  to  be  used  in  buying  out  the  existing  ligliting 
facilities  in  the  township. 


Mr.  A  .H.  Foster,  for  the  past  eight  years  manager  of 
the  Guelph  Radial  Railway  System,  has  been  appointed 
manager  of  the  Brantford  Radial  Railway. 


W.  C.  Crawford,  a  prominent  Chatham  business  man. 
and  president  of  the  Windsor,  Essex  and  Lake  Shore  Elcc- 
iric  Railway,  died  recently  after  a  short  illness. 


The  lines  of  the  Detroit  United  Railways  are  to  be 
iakeii  over  I)y  the  city,  the  price  agreed  upon  being  $31,- 

50(),()00.  ' 


Lighting  Fixture> — An  attractive  booklet  by  W.  H.  Ban- 
field  and  Sons,  Toronto,  illustrating  and  describing  the 
lighting  'fixtures  manufactured  by  this  com|iany. 


March  15,  lOlD 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  rc])roduccd  from  an  actual  pliotograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— su])erior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

Wc  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       ^  Canada 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  '"Sitiialion  Wanted"  or  "Situalion  Vacaiil"  aie  cliaigcd  at  iwo  cents  a 
woid  per  insertion,  niininiuni  cliargc  50  cents. 

Advertisements  for  tenders,  c(iuipmcnt,  wanted  or  for  sale,  etc.,  or  inis(  cllaneons,  aie  cliarged  at 
$2. SO  i)cr  iiu-li. 

All  advertisements  must  be  in  the  puldisher's  liands  liy  the  lOlh  or  2;iid  of  the  month  to  insuie 
insertion  in  the  subsequent  issue. 


ELECTRICIAN,  e.xpi  ricnced  in  the  operation 
cif  liyclro-elielrie  jiower  plants  and  at  present 
superinti  ndeni  rjf  plant,  would  like  similar  posi- 
lidii.  .\pidy  r.ox  NS.S,  Electrical  News,  Toronto, 
Ont. 


Induction  Motors  Wanted 

dne  each  1.5,  25,  35,  50  11. P.,  550  volt,  00  cycle, 
•>  idri'sc  Would  consider  other  voltages  or  three 
r,h:isc  State  full  particulars  and  best  cash  price. 
\d(lress  l!ox  S4:',,  Electrical  News,  Toronto,  Out. 


For  Sale 


1  1.50    H.P.    Corliss    Steam    Engine,    made  by 

Cowan  &  Co.,  Gait,  Ont.  Girder  (ranie,  left 
hand  drive,  side  crank,  13'  x  20"  (ly  wheel. 

Will  sell  at  a  bargain, 
b'ull   particulars  on  application  to 

Hydro  Electric  Commission, 
r>-lA.  of  St.  Thonia.-',  Ont. 


EQUIPMENT  FOR  SALE 

Three  only  250  K.N'.A,  siiigle-pli^sc,  25-cye)e, 
oil-cooled  station  transformers,  mounted  on  trucks, 
v\oiind  2,200  volts  ])rimary  to  55(J  bolts  secondary, 
and  arranged  for  standard  hydro  taps,  Moloney 
make;  2,500  feet  1,000,00(»  CM.  triple  braid, 
v>  eatlierjiroof,  Waco,  stranded  coi)pcr  cable.  11. 
.Mueller  Mannfaetiirin;;  Co.,  Ltd.,  .Sarnia,  Ont.  C 


150  H.P.  MOTOR  FOR  SALE 

Immediate  delivery,  new,  never  used,  .3  phase, 
25  cycle,  550  volts,  500  K.P.M.,  with  extended 
base,  jiedestal  bearing,  34  inch  pulley,  slide  rails, 
also  with  Cntler-Uammer  drum  type  starter  with 
resistance.  Address — Hydro-Electric  Power  Com- 
mission of  Ontario,  190  Universit)'  Ave.,  Toronto. 


Generator  Set  Wanted 

Wanted  to  purchase  1-50O  K.W.  Motor  Gen- 
erator Set  or  rotary  witli  the  following: — A.C. 
End,  2200  volt,  3  phase,  CO  cycle.  D.C.  End,  250 
volt,  2  wire.  An  alternative  of  2-250  K.W.  Ma- 
chine would  be  considered.  Machine  to  be  com- 
plete with  the  necessary  starting  device,  switches 
and  switchboard  rheostat  and  usual  instruments. 
Southern  Canada  Power  Company,  Ltd., 
330  Coristine  Building, 
0  Montreal,  Que. 


Equipment  For  Sale 


We  have  for  sale  llic  following  second-hand 
electrical  machinery  in  good  condition,  with  ac- 
cessories. 

4  Grinder  motors,  450  H.P.,  250  R.P.M.,  start- 
ing electrical  resistance,  drum  controller. 

G  Water  cooled  transformers,  375  K.W.,  12,00(t 
volt  primary,  440  volt  secondary. 

1  Paper  machine  motor,  125  II.F.,  500  K.P.M., 
440  volt. 

1  Installation  high  tension  cable. 

1  Paper  niaehine  motor,  HIO  IJ.P.,  500  K.r..M., 
440  volt. 

1  Incoming  line  panel,  switches,  Iransfui  iiu  rs, 
etc. 

I  P2,0I)0  volt  ahimimiin  ei-ll  liKhlMiii^  tiaiis- 
former. 

Dilivcred    J''.O.H.   cars,   'I'liorold,  Oiil. 

Address:  Natural  Kesource  (  or|ior:il  i'hi, 
538  Gltick  Kuilding, 
5-0  Niagara  Falls,  Ni'w  Vnik. 


Effect  of  War  on  1918  Central-Station 
Business 

.Vii  interesting  sideliglit  on  the  effect 
t)f  the  war  on  central-station  business  in 
1918  is  given  by  Alex.  Dow,  president  of 
tlie  Detroit  Edison  Company,  in  his  an- 
nual report.    He  said  in  part: 

Our  sales  of  power  Xiu  the  smaller  fac- 
tories showed  less  than  the  average  in- 
crease. On  the  other  hand,  our  sales  of 
power  to  the  larger  factories  and  par- 
ticularly to  those  which  promptly  under- 
took war  work,  increased  beyond  the 
average  for  the  year.  Residence  lighting, 
vvhich  is  an  important  part  of  our  busi- 
ness (17,), 967  residences  were  served  in 
December  and  $3,188,512.65  earned  by 
that  service  in  the  twelve  m,onths),  like- 
wise showed  more  than  the  year's  aver- 
age increase.  Tliis  is  due  to  an  increase 
in  tlie  mimlier  of  residences  connected, 
and  not  1o  a  commensurate  increase  in 
use  l)y  the  average  residence  customer, 
who  in  1918  was  likewise  asked  by  the 


go\ernmc-iit  (o  practice  economy  of  light 
and  fuel. 

The  increase  in  sales  of  power  to  large 
factories  was  the  result  in  a  measure  uf 
their  working  night  shifts  and  over- 
time and  .Sunday  work.  The  stoppage 
ol  overtime,  etc.,  by  government  instruc- 
tions after  the  signing  of  the  armistice 
coincided  with  the  retni^Vpl  of  tlie  Fuel 
Administration's  restrictions  on  display 
lighting,  so  that  there  was  no  net  result- 
ant effect  upon  our  Deceinl;er  earnings, 
although  tlie  effect  of  eacli  official  orfler 
is  clearly  recogiiizal)lc  in  the  daily  load 
curx-es. 


Path  Follov^ed  by  Rupture  in  Steel 
Fusion  Welds 

brom  investigations  made  byi  S.  W. 
Miller,  the  lirst  evidence  of  strain  in  elec- 
tric welds  appears  where  visible  defects 
may  exist  in  the  weld,  such 'as  film  of 
oxide  around  the  grains  dr  around  small 
particles  of  metal.  Therefore,  every  ef- 
fort should  be  made  to  avoid  the  forma- 
tion cif  oxides.  If  there  are  no  defect> 
in  the  weld,  the  rupture  is  invariably 
along  the  grain  boundaries.  These  con- 
clusions apply  to  welds  as  made  and  not 
to  those  that  have  been  heat-treated.  Al- 
so, the  i)ath  of  rupture  due  to  shock  or 
alternating  stress  may  possibly  be  dif- 
ferent from  that  due  to  tensile,  stress. 
Since  all  brittle  welds  resemble  each 
other  in  having  more  or  less  columnar 
structures  and  ciontaining  such  impurities 
as  pearlite,  cementite  and  nitride  of  iron, 
it  is  possible  that  quenching  may  help 
remedy  the  trouble  since  it  produces  an 
entirely  different  structure. — Electrical 
World. 


PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


No. 

11.  P. 

Phase 

Cycle 
25 

Volts 

Speed 

Maker 

1 

100 

3 

550 

480 

WestK. 

2 

52 

3 

25 

550 

720 

Lancashire 

2 

35 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

3 

25 

550 

720 

Westg. 

1 

liO 

220 

1  '.211 

KI)ks.-.M. 

1 

25 

25 

550 

725 

Westg. 

1 

25 

2  ■ 

tiO 

220 

945 

VVestg. 

1 

20 

3 

25 

550 

1440 

1.  &  .M. 

2  ' 

20 

3 

25 

550 

710 

VVestg. 

15 

25 

550 

1400 

La>!ciasl)ire 

15 

3 

25 

550 

730 

Westg. 

1 

15 

3 

25 

550 

710 

Chap;:  *^  W. 

2 

10 

3 

25 

550 

1400 

1 

10 

3 

25 

550 

720 

Weslfe; 

1 

25 

550 

1500 

l.ang-Dav. 

2 

TA 

25 

550 

725 

Westg. 

1 

3 

25 

550 

7.50 

C.  G.  E. 

1 

6 

2 

60 

220 

1200 

T.  &  H. 

1 

5 

3 

25 

550 

1440 

ExcelstOr 

1 

5 

25 

550 

1400 

Excel^br 

.3 

4 

•J 

25 

550 

1400 

KxcelSior 
C.  G.: 

2 

3 

3 

25 

550 

1500 

2 

3 

3 

25 

550 

1400 

Exce1|TOF 

1 

1 

3 

2.5 

.5.50 

llOn 

llNcels-ior 

1 

1/G 

1 

60 

110 

:;pin 

1  I'l 

Writ*   U»  for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  We«t  -  Toconto,  Ont. 


T  1 1  I",    i:  I.  I'".  C  I'  K  1  I  A  I.    X  VAX  S 


45 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 


A  Perfect  Connection  in  One  Fifth 


of  the  Time 


80%  of  the  time  taken 
with  the  old  blow  torch 
and  soldering  method  is 
saved  with  the 

"WALGER" 

Insulated 
Wire  Connector 


Insiilaling   Slicli   and  Cap 


Sol<Ici  less  C'oiiiicclion 


ralcnted  Canada  1917. 

I'atent  Pending  U.  .S. 
and   Foniyn  countries. 


The  only  acces.sory  needed  is  ;i 
screwdriver,  and  the  connection  i.s 
speedily  and  .simply  made.  Yon 
can  appreciate  Avhat  it  means  to 
do  away  with  all  the  nui.sance  attending  the  blow  torch,  and  the 
risk  of  defacing  walls  or  ceilings  or  soiling  fixtures. 

The  "Walger"  Insulated  Wire  Connector  is  approved  by  Un- 
derwriters' Laboratories,  Chicago,  and  Hydro-Electric  Power  Com- 
mission, Ontario,  Canada,  for  No.  1  wire  and  under.  .\sk  your 
Jobber  for  prices  and  discounts  or  write 


Walger  Connector  Co. 


Sales 


^^"•'-C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 
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The 
EDEN 
Electric 
Washer 

Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


Friends  of  the  Electrician 


ANTI^SULPHURIC  ENAMEL 

The  only  reliable  protection  against  the  action  of  acid  and 
cheniical  fumes. 

FERRODOR 

Rustproof  elastic  paint.  Superior  to  Graphite  or  Red  Lead.  De- 
fies all  climatic  conditions. 


**DRIOROL 


Oil-proof  Enamel.  Dries  quickly  over  greasy  and  oily  surfaces. 
Not  affected  by  lubricating  or  transformer  oils. 

*'ARMOUW 

Fire-resisting  paint,  or  colorless  solution. 

''ARMACELL** 

Possesses  the  highest  insulating  qualities  of  any  varnish  on  the 

market. 


OHMALINE 

Black,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  compound. 


it 


SHAYDOLITE 

for  coloring  electric  lamps.  Used  in  the  Royal  Navy.  Weather- 
proof.   Dries  rapidly. 

'*ARMABRON*' 

Bitumen  protective  paint,  elastic,  acid-resisting,  weatherproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  II.  M.  Imperial  and  Overseas  Governments) 
.STOCKED  BY 

SPIELMAN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 


P 


eirce 


I  Pins 


No.  72 

Acme  Stamping 

and 

Tool  Works,  Limited 
Hamilton 


No.  71 


No.  73 


Electric  Ovens 


Despatch   Electric  Ovens 

for 

Flour  and  Cereal  Millers 
Enamelling,    Pulp  Mills 

and  all  commercial  work  requiring  accurate 
and  regulated  electric  heat. 

Enquire  about  them. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  E.  TORONTO 

".lOBBERS  OF     TANDAKD  ELECTRICAL  SUPPLIES." 


March  l.'i,  lOt'.i 
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Thos.  S.  Young,  General  Manager 


Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  News 


MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 

.and  Engineering  ,  . 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial   Western  Lumberman 


Toronto,  Montreal.  Winnipeg, 
Vancouver,  Chicago,  New  York, 
London,  (Eng.) 


A  Time  and  Labor  Saver 
for  Your  Shop 


pile  Martin  Portable  Vise  S'taml 
ami  Pipe  Bender  can  be  moveil 
anywhere  with  ease.  It  is  in- 
vaUiablc  for  use  when  cutting, 
llireading  and  bending  conduit. 

Patented  in  Canada 
Order  through  your  jobber 

H.  P.  MARTIN  &  SONS 


630  East  2nd  St. 


Owensboro,  Ky. 


MICA 


KENT  BROTHERS 

King-ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut    to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


WRITE  FOR 
Revised  Prices 
on 

HEMCO' 

FUSE  PLUGS 

AMPERES,  6  to  30 

HESSCO  ELECTRIC  MFG  CO. 


H.  E.  P.  C. 
Approval  Number 
109 


33  Church  Street, 


TORONTO 


T  HE    F.  1 . 1  C  TRl  C  A  f .    N  K  W  S 


M;ir<li  !.■).  I '.I  I!) 


Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Charles  H.  mitchtl] 
Pcrdual  H.  mucbcll 

Consulting  and  Soperolsln* 
Engintert 

Hydraulic.  Steam  and  Kleiirical  I'dwct  I'laiitN, 
Industrial  and  Miinicipn!  I'^iiginecriny. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTINC  ENGINEER 

Menm,  Hycli>iMlic,  lileiinc. 
Reports,  Ksliiiirfif-.,  A  rl>il  r  M  I  iiuis. 

POWER  BUILDING.  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  sliippiny;  of: 
Electric  Power  Apparatus,  Wires,  Cables. 
Insulators.  TransmUsion  Tovets  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON,  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical.  Electrical.  Hydraulic.  Steam.  Gas 

Plans.  Speciflcatit>ns.  Estimates. 
TcM's.  Reports  and  Snnerviftif  n 
625    Coristine    BIdg..    MONTREAf,,  Our 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports.  Arbitrations 
Supervision  of  Lishtins  and  Power  Plants 

Teleph.me  Main  6737  5(15  McGill  Wi\g. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C  E. 

Clarence  Thomson 

(Kx.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tul.  Main  6817        326  W  Craig  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Life  BIdg.  TORONTO 


Chas.  Brandeis,  C.E.,E.E. 

CONSULTING  ENGINEER 

to  Provint  ial  vlovcrnfiient,  Municipalities,  Kic. 


flstitnateft.  PlanH  and  Siipervitfion  ot  Hydraulic 
and  Stoapi,  Klectrii  Li^ht.  Power  and  Kallroad 
Plants.  Watrrwork*  and  Sewers 

Arbitration**.  Kept>rt«  and  SpccificationM. 
390  PHILLIPS  PLACE     i  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING. 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Cliace        N.  K.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates:        A.  L.  Mudge,         A.  L.  Mieville 

Steain  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton    Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

E.\pert  in  Patents,  Trade  Marks,  Designs, 
Copyrigrhts  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Ensrineering 

Kent  Buildint;,  X^^D/^WTO 
Yonge  and  Richmond  Sts.,  l>»  »-» 


STANLEY  LIOHTFOOl 

REG  D  PATENT  SOLiCiTQA  AND  ATTOMNeV 

LUMSDEN    BLDG.(^*J'y^'J,^^"  )  TORONTO. 

New  BOOKLET  OF  COMPLETE  INFORMATION  FBtE 

M«r.T,ON    TM.S     ^A-EB)  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston   Electrical   Instrument  Company. 
The   Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General    Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Phyaical 
Test*  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York.  N.Y..  U.S.A. 


PROCURED  IN  ALL 
I      ^  COUNTRIES 

LONG  EXPERIENCE 
IN  PATEN r  LITIGATION 

I    SEND  FOR  HAND  BOOK 

lATE 

RIDOUX  &  MAYeEE 

Kent  Bldg.,  Yonge  St. 

CANADA 


ATENTS 


PHONI 

MAIN 
2SI2 


TORONTO 


ESiABLISIlEl)  184!» 

BRADSTREET'S 

Offices  Througliout  tlie  Civiliied 
World. 
Executive  Olfice: 
Noj.  346  and  348  Broadway,  New  York  City. 
U.  S.  A. 

THE  BRADSTKEET  COMPANY  gathers 
inlorniation  that  reflects  the  financial  condi 
tion  and  the  controlling;  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi 
ness  may  be  defined  as  of  tlie  merchants,  by 
the  merchants,  for  the  merchants.  In  pro 
cuiiiig,  verifying  and  promulgating  informa 
tion  no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  afTairs  and  mer 
cantile  credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout   the   civilized  world. 

.Subscriplions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan 
cJal.  fiduciary  and  business  corporations 
Specific  terms  may  be  obtained  by  address 
ing  the  company  ai  any  of  its  offices.  Coi 
respondence  invited. 

THE  BRADSTREET  ''OMPANY 
Offices  in  ('ana<la :  Halifax.  N.S. :  Haniil 
ton,  (Int.;  London,  Ont.  ;  Montreal  Oue 
Ottawa.  Oni.;  Quebec.  Que.;  St.  John.  N.B.! 
Toronto  Ont.;  Vancouver,  B.i.'. ;  Victoria. 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed 
monton,  Alta. 

THOS.  C.  IRVING. 
r,ri)     Man    Western   Canada,  Toronto 
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If  a  Brush 
Absolutely 
Refuses  to  Spark ! 

is  that  not  a  very  .<;ood 
reason  for  fittinij  it  on 
vour  motor  generators 
and  commntators  ? 


wear  longer  because  they  are  frictionless  and 
self-hihricating.  The  remarkable  economy  of 
these  brushes  will  appeal  to  you.  They  have  of- 
ten outlasted  the  ordinary  brushes  8  to  12  time-~ 
over. 

Write  for  our  latest  bulletin 

Canadian  Representatives  : 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


NACCOVERN 
&COIIPAIIY 


imoRP. 

DHTU 


POWER 

MMHSNERY 

BBsssssaaui 


In  Stock  for  immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected   I 'nits 
.Motor  Generators 
Kotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff    of    Engineering  Specialists  with    three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND   SELLERS  OF 
NEW   AND   USED  MACHINERY 

A    Continent- wide  Service 


Standard 


Copper,  Brass  and  Bronze  Wires 
Colonial  Copper  Clad  Steel  Wire 
Magnet  and  Weatherproof  Wire 
Rubber  Insulated  Wire 
Lead  Cu\  ered  and  Armored  Cables 
Cable  Accessories  of  all  kinds. 

W'c  can  meet  your  requirements,  liovvevcr  large, 
promptly. 

Standard  Underground  Cable  Co. 

of  Canada,  Limited 
Hamilton,  Ont. 

roriinto  Hamilton 


Montreal 


Seattle 


DOSSERT  CONNECTORS 

'I'lie  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 


Ask  the  man  who  makes  the  joint! 

DOSSERT  &  CO., 


242  We.t  41st  St. 
NEW  YORK 

H.  H.  I.OOAN.  Pkksidknt 
Irving  Smith,  Canadian  Rep..  602  New  Birks  Bldy..  Montreal. 


I 

-No. 

II. p.  Iliasc 

C 

Speed 

>f  M< 

Volts  Cycles  Starter 

Dtors 

Make 

1 

15  3 

1500 

550 

25 

yes 

T.II.E. 

1 

00  ;5 

750 

550 

25 

yes 

C.G.E. 

1 

CO  3 

750 

550 

25 

yes 

Crocker  VVIieeler 

•J 

50  3 

750 

220 

25 

yes 

Lincoln 

1 

25  3 

750 

220 

25 

yes 

Lincoln 

1 

25  3 

750 

220 

25 

yes 

C.G.E. 

1 

10  3 

1500 

220 

25 

yes 

T.II.E. 

1 

1500 

220 

25 

yes 

Westg.  CCL. 

I 

;<  1 

ISOO 

110 

CO 

no 

Fort  Wayne 

1 

'A  1 

ISOO 

110 

CO 

no 

Westgh. 

1 

A  1 

ISOO 

110 

GO 

no 

Fisher 

1 

40  2 

!)00 

220 

CO 

yes 

Fuller  Wenstrom 

1 

15  2 

ISOO 

220 

GO 

no 

T.H.E. 

2 

5    2  or  3 

ISOO 

GO 

no 

Westgh.    CCL.  rewd. 

2 

1    2  or  3 

ISOO 

GO 

no 

Westgh.    CCL.  rewd. 

1 

Vz  2 

ISOO 

220 

GO 

no 

Westgh.  CCL. 

2 

10    2  or  3 

1200 

(» 

no 

Westgh.    CCL.  rewd. 

1 

5 

1200 

220 

GO 

no 

Union  (New) 

ISOO 

220 

GO 

no 

C.G.E.  rewound 

4 

I'A  3 

ISOO 

220 

00 

yes 

Lincoln 

TRANSFORMER 

1 

40  K.W.  T 

ype  R. 

2200/220  Volts,  P.nckard. 

PLATER 

1 

'i'ype  C.  Ostr.'uidei 

.Seynion 

■,  t; 

volt,  s 

)rrd  7.')0,  amp.  SOO. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N., 

HAMILTON  Limited 

T  IIP.    i<:  I .  F.  ( ;  'I'  R  I  C  A  I ,    N  T-:  w  s 
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AIR  PRESSURE  RELAYS 
J'hiladelpliia   Klectric  Co.  Supply  iHpi. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacC.cvt-in  &  Company 

Wagner  Electric  Mfg.  Company  of  Canada 
ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarcli    ]-",lectiic    (  ompany 
Northern  Electric  Company  r.„,^, 
Wagner   Electric   Mfg.   Company  of  Canada 
Weston  Electrical   Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National   Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

F.  lectric  Service  Supplies  Company 

AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Cx>mpany 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T..  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
National   Metal  Molding  Company 

Philadelphia   Electric   Co.   Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works.  Eugene  F. 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 
Philadelphia  Electric  Co.   Supply  Oept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Caridian    Westinghquie  Company 


CAR  EQUIPMENT 
Ohio    Brass  Company 

F.Iccti  ic   .Service  .Sui)|)lies  Company 

CENTRIFUGAL  PUMpS 
Uovin^   Hydraulic   &    Engineering  Company 
Canadian   AllisChalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric   Company   of  Canada 
Pringle.  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General   Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 

Monarch    Fleclrio  ('ompany 
Northern    Electric  Companny 

CT  EAT  TYPE  SWITCHBOARD  INSULATORS 

Pliilailelijhia   IClectric   Co.   Supply  D<pl. 

CLAMPS.  INSULATOR 

IMiiladi-lpIiia   F.leclric   Co.   Supply  l)<-pt. 

COILS 

Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

F.lettiic   Service   Supplies  Company 

COMPOUNDS 

Redmanol  Chemical    Products  Company 

COMMERCIAL  AGENCY 

r^radstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSEliS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacCovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 
CONDUITS 
American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsnla<lnct   Mfff.  Company 
National    Metal   Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 
Hathewav  &  Knott,  Inc.  _ 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 
Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
nossert  *  Company 
Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann   Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  e. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
-Monarcli    Elecliic  Company 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Klectric  .Service  .Supplies  Company 
Hhiladeli)liia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

I'hilailelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,   Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 

Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian  AUis-Chalmers  Company 

PANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 

Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 

Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin   Electric  Manufacturing  Company 

Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

Walger  Connector  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

FUSES 

Hussinan  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  tc  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott.  Inc. 

Moloney  Electric  (Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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THIS  TRADE  MARK 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


CANADIAN  PORCELAIN  CO. 

LIMITED 


HAMILTON 


CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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FUSE  BOXES 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General   Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Mac(;overn  &  Company 
Power  Plant  Equipment  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
JefTerson  Glass  Company 

GROUNDING  BOXES 

I'liilailclpliia  ]':icctric  Co.  Supply    1  )ipaitHRi]l 

GUARDS  (Lamp) 

I'^lcctric  Service  Supplies  Company 
Harvey   Iliibljcll  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Ilaniillon   Company,  Wni. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 

Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Soni  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTO'UT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spaulding  ft  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  ft  Knott,  Inc. 

Illinois   Electric   Porcelain  Company 

MolonejT  Electric  Company  of  Canada 

Mica  (Jompany  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electric!  Ltd. 


LAMP  BULBS  (EUctrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian    l.ai'O-l'hilips   Co.,  Limited 

Electrical   Maintenance  ft  Repairs  Company 

Hatheway  &  Knott 

Lincoln  Electric  Company  of  Canada 

Moloney  Electric  Company 

Northern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric  Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Starnping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

lOltctric  .Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams- Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson- Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 
Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  ft  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  ft  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  ft  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  ft  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self- Lubricating  Carbon  Co. 

OFFICE  FURNITURE 

Canadian  Office  ft  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio   Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Agencies  Regd. 


PAINTS  ft  COMPOUNDS 
G.   ft   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  (Jable  C!o.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  ft  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  VolUgc) 
Acme  Stamping  ft  Tool  Works,  Limited 

l%lr<liic  .Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Roving  Hydraulic  ft  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  ft  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindslcy  Bros.  Company 
Northern  Electric  (Company 

POLE  LINE  HARDWARE 
Acme  Stamping  ft  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada.  Limited 

PORCELAIN 

Canadian  Porcelain  Company 
Hatheway  ft  Knott,  Inc._ 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

I'liiladelphia  Electric  Co.  Supply  Deparlnicnl 

PORCELAIN  BUSHINGS 

I'liiladelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  ft  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  ft   Engineering  Company 

MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  ft  Company  of  Canada 
Canadian   Allis-Chalmera  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin  Electric  Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

ITarvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  ft  Repairs  Company 

Monarch  Electric  Company 

REPAIRS 

Electrical  Maintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Pliiladelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Catudian   Westinghouae  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Compaar 
Canadian  General  Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta>  Voiding  Company 
Northern  Electric  Company 

(C«atiaua4        P«a«  51) 
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Here  is  Your  Opportunity 
Denzar  Dealers — 

IJl'lN/AR  i>  the  proiRT  unit  fur  currcctly  liglit- 
iiig  offices  and  factories  as  well  as  stores,  schools, 
halls,  lobbies,  etc. 

It  gives  a  diffused  ligiit  of  day  ((uality  on  the 
working  jjlane,  without  glare  or  distracting 
>hadow.  In  many  cases  where  DICNZAR  has 
replaced  other  types  of  lighting  units,  efficiency 
has  been  increased  15  i)er  cent,  and  more.  The 
su])erior  features  of  DKNZ.XR  are  easily  recog- 
nized. 

Xew  buildings  are  going  up — reconstruction  i> 
taking  place — offices,  factories  and  stores  are  re- 
placing their  old  lighting  fixtures  with  new  and 
more  efficient  units — schools  are  providing  bet- 
ter lighting  facilities  for  students — there  is  a  big 
demand  for  proper  lighting  fixtures— DENZ.AR. 

Are  you  getting  your  share  of  the  business  ?  Arc 
you  taking  advantage  of  the  sales-making  co- 
operation we  are  offering  our  dealers  ?  Let  us 
suggest  a  means  for  increasing  your  DENZAR 
business . 

The  Unit  of  Day  Brightness 


Beardslee  Chandelier  Mfg.  Co. 

Manufacturers 

CHICAGO  -  -  U.  S.  A. 

Perkins  Electric  Company 

Distributors  for  Canada 
497  Phillips  Sq.,  217  McDermot  Ave.,  11  Temperance  St., 

Montreal.  Winnipeg.  Toronto. 


The  National  Cartage  &  Supply  Co. 

Limited 

No.  89  Second  Avenue,  Quebec,  P.Q. 
Apply  to  us  for  your 

Cedar  Poles,  Cedar  Fence 
Posts,  Spruce  Pilings  and 
Railway  Ties 

Construction  of  Telegraph,  Telephone  and 
Electric  Light  Lines  made  by  competent 
engineers. 


CONFIDENCE  IN 


Automatic  Start  Induction  POLYPHASE  MOTORS 

iiiircasfs  with  tlu'ir  use.  They  are  jiavlicularly  (lcsiral)lc  for  de- 
vcIo|>ii)(,'  a  litavy  starling  tor<|Ut  wluri-  the  starting  current  is 
liniitcil        where  fuse  protection  is  necessary. 


They  Keep- a- Running 
CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel  Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C.  g 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


SOLDERING  FLUXES 
Allen  Company,  L.  J3. 

Hissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STORAGE  BATTERIES 
Canadian  Geneial  Electric  Company 
Canadian   Hart   Accumulator  Company 
Northern  Electric  Company 


STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Crouse  Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Wiiiler   loyncr,   A.  11. 

SWITCHES 
lienjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
llevoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney   Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  U  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company   of  Canada 
Moloney  Electric  Company 
iMoiiarcli    I'^lecliic    (  (iinpaiiy 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarcli    Electric  Coiiipjiiiy 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 
iNoithern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National   Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Kiliark   Electric  Manufacturing  Company 
ThoKlarson   Electric   Manufactui  ing  Lonipaiiy 

TRANSFORMERS 

Adams- Bagnall  Electric  Company 

Canadian    Crocker- Wheeler  Company 

Canadian  General  Electric  Company 

Canadian  Westinghouse  Company 

I  uinbi  I  laiiil    Klci  u  i<-   Mft;.    t  on)paci.v. 

Duiiiinion   Iron  &  Wrecking  Company 

Ferranti  Electrical  Company  of  Canada 

MacCioveni  Coniiiany 

Moloney  Electric  Company  of  Canada 

Alonau  li    J''kcnit    (  (iinpaiiy 

Noitbern  Electric  C^oinpany 

Packard  Electric  Company 

Thordarson   IClectiic   Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  C«nada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 
Northern   Aluminum  Company 


TURBINES 
Boving  Company  of  Canada 
Canadian  Allis-Chalmer*  Company 

llamilion   Ccjmpany,  Wm. 
MacGovcn]  &  Company 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,  Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston   &  Company 

Onward  Manufacturing  Company 

Pringle,  R.   E.  T. 

VARNISHES 

Spiclinann  Agencies,  Regd. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER    POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

llainilloti   ("oinpaiiy,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian   AUis  Chalmers  Company 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston   Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,   Ltd.,  Eugene  F. 
Standard   Underground   Cable   Company  of  Can 
ada,  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Kobertsun   Mfg.  Company,  P.  L. 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


A  cc  i  dents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


lOOO  H.P.  Variable  Speed  Motor  for  Direct  Coupling  to 
Tyre  Rolling  Mill. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada^  Ltd. 

49-63  Niagara  St.,  Torockto 


Montreal 


I",.  I  III 'I 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work.,  TORONTO 

Bare  and  Iilsulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Salts  Offices  and  Branch  Wai  clioiiscs : 

H:i  r.iavir  Mall  Hill,  MO.MKKAI. 
.■",02  Notre  Dame  Avenue.  W I  N \  1 1'KC 
074  narrinRton  St,  HAI-TTAX. 
W  11   lla7lilt      Co  .  T.ld  .  ;>ir>  Georgia  St.  Wrsl.  V  A  N'COt  •  V'F  R 

Prompt  ahipment*  from  Factory  or  neareat  Warehouse 


"HORMRJON 

FOR  EYEKV  PURPQ/E 

VMOROAR/Olt  EiCC.MF«»CO.<MiCA«0 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 


America's  Electrical  "Giants" 


specify  aiul  use  the  only  Sodering  liuxes  ap- 
proved t)y  tlie  Xationnl  Hoard  of  I'ire  L.'iider- 
writers. 

ALLEN  NON-ACID 
SODERING  FLUXES 

Standard  of  depeiidalde  superiority  for  2'>  years 

Bissett  &  Webb 

126  Lombard,  Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 


Toronto,  Ont. 


Works 

Shawinigan  Falls,  P.  Q. 

ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  inquiries  to  — 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


r  111'.    I'.  I,  K  C  T  R  T  C  A  r,    N  R  W  S 


NOTICE 

To  Manufacturers 
and  Others 


We  are  not  only  builders  of  the  famous 
Lincoln  Arc  Welder,  but  we  are  also  in  a 
position  to  quote  you  on  welding  and  re- 
pairs to  your  machinery  or  boilers.  We  have 
complete  equipment  for  this  work  and  can 
have  our  plant  brought  to  the  job  on  short 
notice. 

We  keep  a  staff  of  operators  ready  for 
any  emergency. 

Let  us  quote  you  on  your  welding  and 
save  many  dollars  on  machines  that  you 
would  otherwise  scrap.  A  phone  call  will 
bring  a  man  in  a  hurry. 

You  can  save  50  per  cent. — very  often 
more — by  doing  your  boiler  plate  work  with 
a  Lincoln  Arc  Welder  instead  of  rivetting 
it. 

Lincoln-welded  joints  are  100  per  cent, 
strong — rivetted  joints  are  no  stronger  than 
the  rivets  themselves. 

It  has  been  adopted  by  boiler  shops, 
structural  steel  works,  street  car  and  rail- 
road companies  as  being  the  most  practical 
solution  of  the  present  labor  shortage. 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
1  109  Temple  Building 

TORONTO 
Ontario 

^'fS       W  Factory 

CLEVELAND  : 
Ohio 


Electrical 
Safety 


Thousands  of  power  companies  and 
all  types  of  users  of  electricity  through- 
out North  America  protect  millions  of 
circuits  with 

ECONOMY 

renewable  FUSES 

ECONOMY  FUSES  are  accurately 
rated — that  means  safety.  They  can 
be  used  over  and  over — that  means 
economy.  It  takes  but  a  moment  to  re- 
place the  link  and  renew  the  fuse 
-that  means  convenience. 

An  inexpensive  "Drop  Out"  Renewal 
Link  restores  a  blown  economy  Fuse 
to  its  original  efficiency. 

The  ECONOMY  is  a  pioneer  renewable 
fuse — the  first  to  be  proved  practical.  It 
is  widely  imitated  but  not  duplicated. 

Order  by  brand,  from  your  electrical 
jobber  or  dealer. 

Write  for  Catalog  20 

Economy  Fuse  &  Mfg.  Co. 

of  Canada,  Ltd. 
Unity  BIdg.,  «  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential 
Fuses— to  150,000  volts. 


\l.ii,h  i:..  r.ir.i 
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Are  Your  Lamps  Imprisoned? 


THE 


|)revents  loss  by 
theft  or  breakage. 


INVENTION 


1 


Get  our  list  describing  the  Loxon  Lamp 
Guards,  and  giving  prices  and  particulars  of 
thi'^  and  many  other  Electrical  Specialties. 


McGILL  MANUFACTURING  COMPANY 


VALPARAISO.  INDIANA. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 


and 


Trolley 
Lines 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works,  Inc. 

Cleveland,  Ohio 


Resolve 

To  stock  Tallman  Lighting  Fix- 
tures during  1919,  and  watch  your 
profits  grow. 

'"Chey're  "Different" 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adam*  St..  Chicago.  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  BIrks  Building,  Montreal 


•nil''.    I'l-I'-CTRICAI.  VF.WS 
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For 


PROTECTION 


Use 


MonarchSwitchBoards 

and 

Oil  Circuit  Breakers 

Double  Pole  Three  Pole 

Four  Pole 

Single  Throw,  Double  Throw,  Automatic 
Electrically  Operated,  Remote  Control, 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

alto 

Separate  Cell  Mounting 

MADE  IN  CANADA  BY 

Monarch  Electric  Co. 

St.  Lambert,  P.Q.  limited 

ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


Space  here 
for  rent 


5th  FLOOR 

(6,000  Square  Feet) 
Tnvnnfn  Adelaide  St.  West 

1  VJIUI 1 LU     East  of  Spadina  Ave. 

Warehouse  or  very  light  manufacturing— light 
four  sides  freight  and  pas.senger  elevators — 
sprinkler  system,  etc. 

THE  MacLEAN  BUILDING 


347  Adelaide  St.  West, 


TORONTO 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "PitlsbiirKh" 
Reflector  No.  100  for  100  or  150 
W.Tlt  Lamp.  Dimensions  . — 
Ilciiiht.  8'4  inches;  Width.  8->/i 
inches  lloli'cr.  2'^  in.  Form 
■O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 


PITTSBURGH,  PA. 

Canadian  Distributors 


JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Our  type  Form  3  is  the 
greatest  seller  of  any 
fuse  we  manufacture. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  %t.  Pittsburgh,  Pa. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 


How  much  have  YOV  lost  in  prestige 
through  not  being  able  to  take  care  of 
your  customers'  business  ? 

How  much  have  YOV  lost  in  Profit  on 
this  business? 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Other*  are  doing  it.    Why  not  you?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company^  Limited 

Ad.urdreo2  162  Adelaide  Street  West,  Toronto  r.  b.  Ro^rsuSSBe'lch  1930 

Adelaid*  903  "ALWAYS  ON  THE  JOB"  G.T.Dale,  Manager,  Beach  1723 


Farms, — Country  Houses  and 

Isolated  Plants 

Requiring  Storage  Batteries 

should  buy  same  from  the  C.  H.  A.  Company. 

Our  works  at  St.  Johns,  Quebec,  make  and  supply  Electric  Batteries  of  all  kinds. 
Batteries  for  lighting  Towns  or  Electric  Trucks. 

Get  our  prices.    We  can  save  you  35%  customs  duties.    A  test  purchase  will  prove 
that  ours  are  the 

Cheapest  Storage  Batteries  in  Canada 

Secure  price*  today  from  the 

Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,        -  QUE, 


TNI-:       i-.crRicA r.  news 
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MENOMINEE  FANS 

Order  Your  Supply  Now 


(Catalogue  No.  15.5  — H  in. 


They  have  always  been 
favored  for  their  good  ser- 
vice and  reasonable  price. 
They  are  well  made  and 
thorough  in  operation.  Sup- 
plied in  all  types  —suitable 
for  office  or  household  use:- 
Catalogue  No.  ISO  is  an  8  in. 
Universal,  Straight  Blow, 
and  Catalogue  155  is  an  8  in. 
Universal  Oscillating.  Ship- 
ments can  be  made  from 
stock  at  Toronto, 


Catalogue  No.  1.50 — H  in. 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  Street  East,  TORONTO 


703  Confederation  Life  Bldg. 
WINNIPEG 


401    New   Birks  Bldg. 
MONTREAL 


402  Vancouver  Block 
VANCOUVER.  B.C. 


We  are  Now  Starting  to  Deliver 


HEATRAYS 

If  you  haven't  got  a  sample  you  are 
missing  something. 


Get  our  proposition  on  the  heater 
that  is  causing  a  sensation. 


The  National   Electric  Heating  Co.,  Limited 

TORONTO.  CANADA 
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STANDARD  UNDERGROUND 
CABLE  CO.  OF  CANADA,  LIMITED 

General  Offices  and  Works:   Hamilton,  Ont. 


w 


E  solicit  your  inquiries  for  the  follow- 
ing products: 


Bare  Copper,  Brass  and  Bronze  Wires 
Colonial  Copper  Clad  Steel  Wire 
Weatherproof  and  Magnet  Wire 
Rubber  Insulated  Wires 
Varnished  Cambric  Insulated  Cables 
Paper  Insulated,  Lead  Covered  Cables 
Fibre  Insulated,  Lead  Covered  Cables 
Rubber  Insulated,  Lead  Covered  Cables 
Steel  Wire  and  Steel  Tape  Armored  Cables 
Outdoor  and  Indoor  Cable  Terminals 
Cable  Junction  Boxes 
''Ozite"  Insulating  Compounds, 

etc. 


mmm 


For  complete  information,  prices  or  estimates,  write  our  nearest  branch  office. 
MONTREAL  TORONTO  HAMILTON  SEATTLE 


T 1 1 !•:  1 .  !•:  c  ■  t  r  i  c  a  r.  x  v.  w  s 


Aitril  1,  ]'.)]•.» 


v. 
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GHE  demand  for  Northern  Electric  prod- 
ucts and  the  fact  that  they  are  made 
by  the  largest  manufacturers  of  bare  and 
insulated  wires  and  cables  for  electrical  dis- 
tribution is  a  positive  assurance  of  quality. 

They  are  as  near  perfection  in  both  dependability 
and  durability  as  experience,  workmanship  and 
superior  materials,  combined  with  the  most  modern 
machinery,  can  make  them. 

Bare  copper,  rubber  covered  and  paper  insulated,  lead  covered 
cables  of  Northern  Eledtric  manufacliure — are  designed  by  the  mo^t 
capable  engineering  skill  and  tesled  to  ensure  safety  and  efficiency 
to  the  fulled  degree  possible. 

Our  nearest  House  ivill  be  pleased  to  submit  specifications 
and  prices  upon  retpiest. 

North (^rtr  Electric  Compofiy 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 


1/ 


Armoured  Cables 
Annunciator  Wire 
Armature  Wire 
Asbestos  Covered  Wire 
Automobile  Wire 
Bare  Copper  Wire 
Brewery  Cord 
Bridle  Wire 
Brass  Wire 
Bell  Cord 
Canvassite  C6rd 
Copper  Clad  Wire 
Car  Wire 

Counterweight  Cord' 

Cambric  Insulated  Cables 

Deck  Cable 

Drop  Wire 

Electric  Heater  Cord 


Elevator  Cable 
Fixture  Wire 

Flameproof  Wire  and  Cable 

Lamp  Cord 

Lead  Covered  Cables 

Magnet  Wire 

Marine  Wire 

Motor  Boat  Wire 

Office  Wire 

Packing  House  Cord 

Pothead  Wire 

Paper  Insulated  Power  Cable 
Paper  Insulated  Telephone 

Cable 
Portable  Lamp  Cord 
Rubber  Covered  Wire 
Rubber  Covered  Cable 
Show  Window  Cord 


Signal  Wire 
Slow  Burning  Wire 
Slow  Burning  Weatherproof 
Wire 

Switchboard  Cable 
Switchboard  Cords 
Switchboard  Wire 
Telegraph  Cable 
Telephone  Cords 
Theatre  Cable 
Trolley  Wire 

Weatherproof  Copper  Wire 
Weatherproof  Iron  Wire 
Weatherproof  Aluminum  Wire 
Cable  Splicing  Compound 
Pothead  Compound 
Paper  Tape 

Cable  Terminals,  Etc.,  Etc. 
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Drew  Overhead 
Material 


from  bronze  with  horizontal  feeder  lug  to  accommo- 
date 0000  size  feeder  wire.  This  ear  can  he  fiirnishiel 
tinned  if  so  desired. 


This  Screw  Clamp  Trolley  Ear  is   supplied  l)oth 

in  malleable  where  the  ears  are  galvanized  by  the  hot 

(lip  |)rocess  or  in  bronze.  It  can  accommodate  grooved 
or  Figure  Eight  to  000  size. 


This  Samson  Splicing  Ear  is  installed  without  spe- 
cial tools,  stays  upright  in  the  span,  cannot  make  a 
hard  spot  in  the  line  and  is  non-arcing.  Repeated  ser- 
vice records  show  that  the  Samson  will  outwear  the 
wire  in  which  it  is  installed  under  the  most  severe 
operating  conditions. 


Tins  Saiiiaoii  Tunnel  approach  is  for  taking  trolley 
into  barns,  under  bridges,  elevations  or  through  tun- 
nels where  there  is  a  minimum  clearance.  It  is  good 
practice  to  place  the  insulated  hangers  about  six  feet 
apart.  The  tapered  "V"  shaped  lips  of  the  Samson 
.•\pproach  give  smooth  under-run. 


This  hanger  is  used  when  the  trolley  is  supported 

in  shallow  wooden  trough  or  like  places  such  as  mines 

„,  .    ,  ,  1      •     1  r-1  1/      n/  or  structures  with  low  rods.    Its  height  has  been  re- 

This  hanger  has  a  galvanized  Clevis  with  %  x  1J4  ,       ,  " 

,  .       ,  J   ■     f  ■  .•  ■^1  duced  to  a  minimum, 

in.  machine  bolt,  and  is  for  use  in  connection  with 

the  Samson  Tunnel  Approach  shown  above. 

All  Drew  materials  are  guaranteed  to  be  free  from  defects  in  material  and  workmanship,  and 
to  do  the  work  for  which  they  are  designed  in  a  thoroughly  satisfactory  manner. 


Our  nearest  house  will  supply  you  with  descriptive  literature  on  request. 

NorthQrti  Ekctric 

LIMITED 

MONTREAL  TORONTO  REGINA 

HALIFAX  LONDON  CALGARY 

OTTAWA  WINNIPEG  VANCOUVER 


Contpanv 
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Lightning  Flashes 

may  instantly  burn 
out  your  apparatus 
if  not  protected 
with — 


Garton-Daniels 
Lightning 
Arresters 


In  nearly  every  station,  on  nearly  all  lines,  you 
find  the  Garton-Daniels— the  one  type  of  light- 
ning- arrester  that  has  remained  unchanged  in 
pnnciple  through  more  than  a  quarter  century  of 
service. 


Think  of  it  I     For  over  25 
years  they  have  been  ])roteci:- 
ing  many   millions  of  dollars' 
.    ,  ,        ,         ,  .  worth   of  electrical  apparatus. 

And  they  have  been  domg-  it  right,  because  their  small  air-gap  distance 
low  senes  resistance  and  positive  mechanical  circuit  breaker  form  a  coai- 
bmation  which  is  the  most  efficient  and  reliable  lightning  protective  unit 
known. 

And  right  now.  before  lightning  Hashes  actually  interrupt  vour  ser- 
vice and  probably  burn  out  some  apparatus,  it  is  indeed  the  time  to  con- 
sider lightning  protection  and  l)uy  sufficient  Garton-Daniels  Lightnino- 
Arresters  to  protect  all  of  your  apparatus.  * 


WRITE  FOR  QUOTATIONS 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA    NEW  YORK  CHICAGO 

I  7th  and  Cambria  Sts.  50  Church  St        Monadnock  BIdg. 


Typical   Station  Type 
A.C.  Arrester 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Bldg.         703  Confederation        33  MeUnda  St. 


Life  BIdg. 


(1 
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INSULADUCT 


A  CANADIAN  FLEXIBLE  CONDUIT,  UNSURPASSED  IN 
-  -  QUALITY  IN  THIS,  OR  ANY  OTHER  COUNTRY  -  - 

"INSULADUCT"  is  approved  by  the  Underwriters'  National 
Electric  Association  and  every  coil  bears  the  Underwriters'  label. 

Made  in  the  following  sizes  : — 


One  /nch 


Three  Quarters 


Five  Ei^Jiths 


/fair  /nch 


TAree  Eighths 


Two  Eighths 


All  of  the  above  sizes  are  carried  in  stock  except  the  two  eighths 

which  is  made  only  to  order. 

The  Insuladuct  Mfg.  Co.,  Limited 

St.  Johns,  Que. 
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FERRANTI  ELECTRICAL 

EQUIPMENT 


IS 


the 


Standard 

of 

Efficiency 


AMPERES 


Ammeter 


w 


Watt  Meter 


House  Service  and 
Power  Meters,  Am- 
meters, Voltmeters, 
Current  and  Poten- 
tial Transformers 
supplied  from  stock. 


FERRANTI  products 

are  of  the  finest 
British  and  Canadian 
manufacture 


Potential  Transformers 


We  can  meet  your  requirements 
in  Transformers  for  any  purpose. 

Before  ordering  elsewhere 
be  sure  to  ask  for  our 
prices  and  delivery 


Current  Transformers 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherboume  St. 


MONTREAL 

128  Bleury  St. 


HALIFAX,  N.S. 

3  Victoria  Road 


WINNIPEG 

Farmer' »  Advocate  Bldg. 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  . .  5'J 

Allen  Company,  L.  B   Hi 

Allen  Inspection  Company   C4 

Beardslee  Chandelier  Mfg-.  Co  

Beaubien,  De  Gaspe   54 

Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb   10 

Branston  Company,  Charles  A.  ... 

Boston  Insulated  Wire  and  Cable  Co.  ii2 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   55 

Brandeis,  Charles   54 

British  Aluminium  Company   01 

Bussman  Electric  Co  

Calebaugh  Self  Lubricating  Carbon 

Company   10 

Canada  Wire  and  Cable  Company..  50 

Canadian  Bridge  Company    5;> 

Canadian  Crocker  Wheeler  Co   12 

Canadian  Drill  &  Electric  Box  Co..  22 

Canadian  General  Electric  Co  13-18 

Canadian  Hart  Accumulator  Co.  ...  Go 

Canadian  Laco-Philips  Co.,  Ltd.  ...  14 

Canadian  Porcelain  Company   55 

Canadian  Westinghouse  Company  . .  C3 
Chamberlain  &  Hookham  Meter  Co., 

Limited  

Century  Electric  Company    53 

Clemens  Electrical  Corporation    ...  17 

Cleveland  Armature  Works  

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co.  ...  47 

Cutter  Company   20 

Cutter  Company,  Geo  

Daum,  A.  F   20 

Dennison,  H.  J.  S   54 

Devoe  Electric  Switch  Company  . .  . 

Dossert  &  Company  

Duncan  Electrical  Company    57 

Economy  Fuse  and  Mfg.  Co   59 

Elec.  Maintenance  and  Repair  Co...  63 
Electric  Railway  Improvement  Co.. 

Electric  Service  Supplies  Company.  5 

Electrical  Testing  Laboratories  ....  54 

Ewart  &  Jacob   54 


Ferranti  Electric  Company 
Flexible  Conduit  Company 
Friedley  &  Voshardt  ...  . 


7     Ohio  Brass  Company  

40  Onward  Manufacturing  Company  .  .  47 
Gl     Orpen  Conduit  Company   51 


G.  &  W.  Electric  Specialty  Co   64 

Gest,  G.  M.,  Limited   17 

Great  West  Electric  Company   20 

Hamilton  Company,  Wm  

Hatheway  &  Knott   19 

Hessco  Company   

insuladuct  Company   0 

Illinois  Electric  Porcelain  Co   57 

Jef?erson  Glass  Company   10 

Jones  &  Glassco  

Joyner,  A.  H.  Winter,  Limited  ....  54 

Kelsch,  R.  S   54 

Kent  Brothers  

Kerry  &  Chace,  Limited   54 

Krantz  Mfg.  Company   

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Company   <S 

Lightfoot,  Stanley  ,   54 

Lincoln  Electric  Company  of  Canada  57 

Lindsley  Brothers  Company   50 

Lowry.  E.  A  

Lyman  Tube  and  Supply  Company  5 

MacGovern  &  Company   59 

Martin  &  Sons,  H.  P   52 

Masco  Company  

McGill  Manufacturing  Company  ...  50 

Mica  Company  of  Canada,  Ltd   53 

Mitchell,  Charles  H.  &  Percival  H.  54 

Moloney  Electric  Co.  of  Canada  ...  24 

Monarch  Electric  Company   51 

National  Cartage  &  Supply  Company 
National  Electric  Heating  Company 

National  Metal  M,olding  Company  . .  4 

Northern  Aluminum  Company  ....  50 

Northern  Electric  Company   2-3 


I'ackard  Electric  Company   15 

Petrie,  H.  W   48 

Philadelphia  Electric  Company  Sup- 
ply Dept   21 

Philip  &  Sons,  E.  J   54 

Phillips  Electrical  Works,  Eugene  F.  45 
Pittsburgh  Reflector  &  Illuminating 

Company   51 

Power  Plant  Equipment  Company.. 

Pratt  &  Whitney   00 

Pringle,  R.  E.  T  

Rcdmanol  Chemical  Proclucts  Co.  . .  50 

Renfrew  Electric  Company  

Ridout  &  Maybee   54 

Robbins  &  Myers  Company    23 

Robertson  Ltd.,  J.  M   54 

Robertson  Mfg.  Co.,  P.  L   19 

Salisbury  Electric  Co  

Sammett,  M.  A   54 

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan   16 

Spaulding  &  Sons  Company,  J   52 

Spielman  Agencies,  Regd  

Square  D  Company  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   l 

Steel  Company  of  Canada   11 

Superior  Electric  Company  

Tallman  Brass  and  Metal  Co   50 

Thompson,  Clarence   54 

Thompson,  Fred  &  Co   64 

Thompson-Levering   Company    ....  52 

Thordarson  Manufacturing  Company  53 

Toronto  and  Hamilton  Electric  Co.  53 
Tubular  W^oven  Fabric  Company  . .  . 

W'alger  Connector  Co   55 

Wagner  Electric  Manufacturing  Co.  16 
Ward  Leonard  Electric  Company  .. 
White  Electrical  Company,  T.  C.  ... 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  In  the  Shop  and  Laboratory  for  the  IVIeasnrement  of  Resistance* 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent.. 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  sucli  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steaton  Ave. 


Electrical  Meaauring  Instrument* 


PHILADELPHIA,  PA. 
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A  "(ialvaduct"  Building — Chewing  Gum  Factory  of 
Messrs.  \Vm.  \\  riglcy  Co.,  Ltd.,  Carlaw  Ave,  Toronto 

"GALVADUCT 

and  "LORICATED" 


''GALVADUCT'' 

The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


''LORICATED'' 

A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 
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They  Make  Night  Like  Day 


MOONSTONE 

Ball  Globes 


J9 


"MOONSTONE"  Ball  Globes  furnish  the  pure  white 
light  that  not  only  lightens  a  city  or  thoroughfare  effect- 
ively, but  beautifies  it  as  well.    They  provide  the  white  way 
that  comes  next  to  daylight,  and  are  selected  to  lighten  many  Canadian 
cities  and  towns. 

"MOONSTONE"  Ball  Globes  maintain  a  uniform  quality,  and  can  be 
relied  upon  to  give  the  best  possible  service.  Our  handsome]  new  catalogue 
is  ready,  send  for  a  copy. 

Made  in  Canada  by 

Jefferson  Glass  Co., 

Limited 

Factory  and  Head  Office :  388  Carlaw  Ave..  TORONTO 
Down  Town  Show  Rooms:   164  Bay  Street    *  V^lXV-Tll  1  \J 


MONTREAL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 
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REASON  IT  OUT 

Demand  full  value  for  every  dollar  by 
spending  it  where  you  earn  it 

PURCHASE  THE  PRODUCTS 

OF 

CANADIAN  MILLS 

A  Canadian  Dollar  is  Worth 

One  Hundred  Cents  in  Canada 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 
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Canadian 

CROCKER- 
WHEELER 

Transformers 


Our  30  years  of  exper- 
ience have  taught  us  how 
to  build  Service  INTO 
our  goods  as  well  as  to 
provide  it  after  pur- 
chase. 


Core  and  Coils  of  1,500  K.V.A-,  45,700  26,400  13,- 
200  Volts  to  4,000/2,  300/575  Volts,  3  phase  25  cycles, 
Water  Cooled  Canadian  Crocker- Wheeler  Trans- 
former. 


Study  this  efficient  design 

See  the  large  surface  of  the  windings  in  contact  with  oil  which 
ensures  ample  insulation  and  efficient  cooling.  Note  the 
staunch  method  of  bracing  the  coils  to  prevent  distortion  under 
severe  overload  or  short  circuit  conditions. 

Write  to-day  for  Bulletin 

THE  CANADIAN 

CROCKER-WHEELER  CO. 


Head  Office  and  Work* 

ST.  CATHARINES,  ONT. 


LIMITED 

Manufacturers  and  Electrical  Engineers 


District  Office* 

TORONTO  MONTREAL 
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SERVICE  TRANSFORMERS 


Varnish  Treatment 
of  Coils 
by 

Vacuum  Process 


Perfect 
Insulation 


Mica  Barriers 


Strong 
Rugged 
Durable 


Steel  Cases 


Light  in  Weight 


Easy  to  Handle 


Will  Not  Leak 


Unsurpassed 
Appearance 


Operating 
Characteristics 
The  Best 


WELDED  STEEL  CASES 


We  Build  Large  Power  Transformers 
Special  Furnace  Transformers 

r   

Current  and  Protential  Transformers 


THE  PACKARD  ELECTRIC  CO.,  Ltd. 

ST.  CATHARINES,  ONT. 

Confederation  Life  Bldg.,  Winnipeg 

Agents :    Eastern  Electric  Co.,  Limited,  St.  John,  N.B.  Rose  &  O'Hearn,  Special  Agents 

Northwest  Supplies  Limited,  Vancouver,  B.C.  Toronto,  Ont. 

H.  S.  BROWN,  Ottawa,  Representative 
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Don't  Waste  Power  Through  Antiquated  Turbines 

Smith  Hydraulic  Turbines  Insure 


Above  illustration  shows  single  veitica! 
shaft  unit  for  open  flume  installation,  de- 
veloping 2,000  h.p.,  100  r.p.m.,  26'  head. 


Efficiency  and  Stability 

The  illustration  to  the  right  shows  one 
of  two  single  horizontal  "  SMITH  '' 
units  furnished  Chicoutimi  Pulp  Co., 
Ouiatchouan  Falls,  P.Q.,  to  replace  an 
inefficient  installation  of  foreign  design. 
Each  develops  1800  II. P.,  250  R.P.M., 
under  2.'!0  ft.  head. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co. 

YORK,  PA. 
H.B.  VAN  EVERY,  Repre.entative 
405  Power  Bldg.,  MONTREAL 


If  a  Brush 
Absolutely 

Refuses  to  Spark ! 

i.s  that  not  a  very  good 
reason  for  fitting  it  on 
your  motor  generators 
and  commutators? 


arbmiSt&mm 


wear  longer  because  they  are  frictionless  and 
self-lubricating.  The  remarkable  economy  of 
these  brushes  will  appeal  to  you.  They  have  of- 
ten outlasted  the  ordinary  brushes  8  to  12  times 
over. 

Write  for  our  latest  bulletin- 
Canadian  Representatives  : 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Calumbia  Ave.  PHILADELPHIA,  Pa. 


Play  Safe — Take  no  Chances 
with  non-approved  Sodering  Fluxes 

The  few  cents  you  may  save  are  NOTHING  compared  with 
tlic  sense  of  security  that  attends  the  use  of 

ALLEN  NON-ACID 
SODERING  FLUXES 

only  ones  ;i|>|irovccl  by  llic  Nallonal  Board  of  Fire  Underwriters. 
Send  for  samples  and  literature. 

BISSETT  &  WEBB 

126  Lombard,  Winnipeg,  Man.,  Canada 


Pliable  Power 


Wagner  type  B  R 

Wound  Rotor 
Polyphase  Motor 


Direct  current  is  not  necessary  for  variable 
speed  motors.  WAGNER,  QUALITY  type 
BR  polyphase  motors  can  be  furnished  to 
give  almost  any  required  characteristics. 

May  we  send  you  Bulletin  11713  ? 

T?Sh3ncif3«^faicMaTiiifactoTiilC^ 

oi^Canada  Limited-Montreal 


Power  Bldg.,  Montreal. 


347  .Adelaide  St.  W.,  Toronto. 

570 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


J.  C.  REFILLABLE  FUSE  PLUG  a^amZysl^Z 

J.  C.  Refillable  Plug>  save  you  Money.  How  ?  They  can  be 
refilled  20  to  30  times  at  a  cost  of  only  i  cent  each,  whereas 
the  ordinary  Fuse  Plug  when  burnt  out  is  thrown  away. 

When  buying  Fuse  Plugs, 

BUY  J.  C.  REFILLABLE  FUSE  PLUGS 

Write  for   Samples  Approved   by  H.  E.  P.  C. 


THE  CLEMENS  ELECTRICAL  CORP.   kincwiiuMferouson  AVE 

OF    CANADA,  LTD.  HAMILTON  CANADA 
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Edison  Mazda  Tungsten  Lamps 


In  Buying  Light 


lllDSIIIBlllBlillllim"' 


"Get  Your  Money's  Worth 


99 


What  Your  Lamp-Dollars  Buy 

You  may  not  be  interested  in  buying  Lamps,  but  you  are  interested  in  the  best  Lighting 
in  your  Home,  Office  and  Factory. 

There  are  three  things  which  your  Lamp-Dollars  buj-:  1.  Durability:  2.  Candle  Power;  3,  Life. 

How  often  have  you  bought  Tungsten  Lamps  at  what  you  thought  was  a  bargain,  only  to  find  that  when  opening 
up  your  parcel,  two  or  three  were  broken  and  two  or  three  others  would  not  light.  "'Was  that  economy?"  You  will 
agree  it  was  not,  but  it  was  the  natural  consequence  of  buying  cheap  foreign  made  Lamps. 


and    Life,    per   dollar   of  investment. 


Your  Lamp  problem  resolves  itself  into  the  problem  of  getting  the  greatest   Durability,   Candle  Power, 
No  matter  where  you  buy  your  lamps — no  matter  what  price  you  pay — bear  this  fact  in  mind, 

Go  to  a  dealer  whom  you  know,  and  let  him  tell  you  the  merits  of  Edison  Mazda  Lamps.  Buy  a  lamp  that  is  made  by  a  Canadian  firm  which 
you  know,  and  which  has  a  reputation  to  sustain.     See  that  the  manufacturer's  name  or  trade-mark  is  plainly  stamped  upon  them. 

THE  EDISON  MAZDA  BOOKLET,  "EDISON  MAZDA  MEANS  ELECTRIC  LIGHT  FOR  EVERYBODY,"  can  be  secured  from  youi 
dealer  or  is  sent  gladly  ujjon  request  to  any  address  in  Canada.  It  will  help  you  to  a  clearer  understanding  of  how  to  make  sure  of  getting 
the  best  value  for  every  dollar  you  spend.     See  your  dealer  or  write  our  Clearest  branch  office. 


Last  year  this  Company  paid 
out  in  wages  over  five  million 
dollars.  This  large  sum  paid 
to  Canadian  work-people  was 
sjient  in  our  own  country  ard 
thereby  every  class  of  the 
community  was  benefited  to  a 
greater  or  lesser  cy.tent.  IH 
costs  no  more,  and  often  much 
less  to  buy  Canadian  made 
<oods,  and  in  that  manner  keep 
Canadian  money  circulating  in 
jur  own  country  instead  ol 
.ending  it  abroad  for  the  bene- 
fit of  laljor  in  a  fo.cign  country. 


For  every  dollar  you  spend  on  Edison  Mazda  I^amps  you  get  The  Most  "Durable  Lamp"  and  the 
greatest  amount  of  Light  for  tlie  least  amount  of  Electricity. 

Canadian  General  Electric  Company,  Limited 

The  Largest  Electric  Lamp  Makers  in  Canada 

Toronto    '  Montreal  Winnipeg  Calgary  Vancouver  Halifax  Quebec 

Ottawa  Hamilton  London  Cobalt  Nelson  Edmonton 


When  you  buy  Lamps  look  for 


this  trade-mark  on  every  Lamp 


Edison 
Mazda 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  foui  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH,  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle       Secondary  List 


'  Catalogue 
Xo. 
4 11 (Hi 
41112C, 


Primary 
Voltage 
lOOlL'iJ 
10(1  IJO 


Secondary 
Voltage 
S 

s 


1.50 
2.00 


ASK  YOUR  JOBBER 

KILLARK  ELECTRIC  MFG.  COMPANY 


ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Go.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Our  type  Form  3  is  the 
greatest  seller  of  any 
fuse  we  manufacture. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  It.  Pittsburgh,  Pa. 


I-T-E  CIRCUIT  BREAKERS 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory:   Philadelphia,  Pa. 


TYPE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Cliicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 
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Certainty! 


Nothing  less 
mind. 

To  be  sure  he  is  on  the  ri,^ht 
course,  a  safe  course,  is  the  sea- 
captain's  first  concern.  To  be 
sure  of  your  equipment  is  yours. 

You  can  depend  upon  the 
"  FRANKLIN  "  Disconnecting 
Switch  with  "FRANKLIN" 
Positive  Lock  to  keep  the  cir- 
cuit closed  as  long  as  you  want 
t  closed.  No  expulsion  strain 
can  throw  out  the  blade,  for  the 

close-locked  jaws  can  swing  open  only  in  a  direction  opoosite 
to  that  of  the  resultant  force, 
above  the  blade. 

Yet,  an  easy  pull  from  any  angle,  with  any  hook,  opens  the  jaws 
and  releases  the  blade  in  a  single  continuous  motion. 


They  form  a  complete  bridge 


One  push  closes  the  Switch, 
click  shut  above  it. 

Write  for  Bulletin  No.  1250. 


As  the  blade  slips  home,  the  jaws 


Hcsides  Disconnecting  .Switches,  "FRANKLIN" 
Generating  Station  Equipment  includes  Post  Type 
Insulators,  Potheads,  Doors  for  Bus  and  Switch 
Compartments,  Instrument  Cutout  Switches,  Cleat 
Type  Insulators,  Air  Pressure  Relays,  etc.,  etc. 
Write  for  descriptive  Bulletins 


SELLING  AGENTS 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 

132  South  Eleventh  Street 
Philadelphia 
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ELECTRICAL 
SWITCH 
BOXES 


steel 

Enclosed 


Form  Steel  Boxes,  Motor  Starting  Switches, 
]>Iotor  Drip  Pans,  Motor  Covers,  Rheostat  Boxes 

and  Accessories. 


These  illustrations  show  our  new  Service 
Box  No.  1005,  30  Amp.,  125  Volt,  double 
pole,  size  8'  long  x  Syi"  wide  x  2>^"  deep. 

A  well  made  box  with  carrying  capacity 
up  to  standard  in  every  way  and  approved 
by  Hydro  Electric  Commission.  This  box 
has  been  especially  designed  as  a  time-saver, 
and  it  can  be  installed  in  less  time  than  any 
other  box  on  the  market.  We  will  install 
knock-outs  to  suit  your  own  requirements  in 
any  of  our  service  equipments. 

Our  regular  stock  includes  a  complete  line 
from  30  Amp.  125  volt  up  to  and  including 
1200  amp.  600  volt.  We  have  at  all  times 
from  4000  to  5000  Type  E.  Boxes  on  hand  for 
immediate  shipment  insuring  you  the  best  of 
"Service"  which  is  our  motto. 


Canadian 

Drill  and  Electric  Box  Company,  Limited 


1402-10  Queen  St.  East,  TORONTO 
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Reasons  for  R&M  Fan  Reliability 


Reason  Three — 
The  Speed  Coil 


The  speed  regulating  coil  of  the 
R&M  induction  type  fan  is  thoroughly 
insulated  and  heavily  taped.  It  is  pro- 
vided with  a  laminated  steel  core. 

The  coil,  switch  and  terminals  are 
mounted  on  a  moulded  insulation  base 
which  has  great  mechanical  strength  and 
high  dielectric  properties. 


The  switch  is  so  constructed  that 
pressure  on  the  lever  cannot  effect  the 
contact.  It  moves  over  a  deeply  notched 
metal  strip  which  insures  positive  "off" 
and  "speed"  positions. 

Strong,  substantial  construction  and 
quality  workmanship  are  apparent  in 
every  feature  of  this  important  part  of 
the  R&M  Fan. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  Electric  Co.        John  Starr.  Son  &  Co..  Ltd. 
St.  John  Halifax 


Great  West  Electric  Co. 
Winnipeg 


Rogers  Electric  Co.,  Ltd. 
Toronto 
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Service  Transformers 


Made 


in 


Canada 


Power 


Large 
Stock 

on 
Hand 


Transformers 


3  Phase 
STATION  TYPE 


Moloney  Service  and  Power 
Transformers  have  gained  ap- 
proval wherever  they  have  been 
installed. 

They  are  produced  according 
to  the  best  principles  of  mechan- 
ical engineering,  by  a  staff  of 
skilled  experts.  That  is  the  secret 
of  their  reputation  and  wide 
adoption  throughout  Canada. 

Your  order  for  any  type  can 
be  filled  promptly  from  stock. 


Single  Pliase 
STATION  TYPE 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    F; ia'<  Dirling  &  Cj  ,  L':d.,  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Wirripeg 
District  Off  ices  Factory  Head  Sales  Off  ice 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 
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Daily  Press  Not  Fair  to 
Public  Utilities 

No.  1  of  "Public  Service  Topics,"  an  interesting  little 
sheet  published  by  the  Toronto  Railway  Company,  has  just 
come  to  hand.  In  initiating  this  course,  the  local  company  is 
following  a  precedent  already  established  in  a  large  number 
of  cities  on  this  continent. 

There  can  be  little  doubt  that  the  Toronto  Railway  Com- 
pany are  taking  the  right  course  and  that  the  educational 
possibilities  of  such  a  publication,  if  widely  distributed  among 
the  patrons  of  the  company,  must  be  very  considerable.  On 
the  other  hand,  one  cannot  but  deplore  the  necessity  for  it. 
Surely  the  facts  regarding  one  of  our  biggest  public  utilities 
should  be  freely  placed  before  the  public  by  our  local  press, 
who  are  the  natural  medium  through  which  such  information 
flows.  The  attitude  of  the  press  towards  privately-owned 
public  utilities,  however,  is  well  known  and  the  Toronto  Rail- 
way Company  has  come  in  possibly  for  even  a  little  more 
than  its  fair  share  of  condemnation  and  vituperation.  It  is 
the  easiest  thing  in  the  world  to  arouse  public  opinion  against 
capital  in  any  form  and  the  Toronto  daily  press,  during  the 
past  few  years,  have  deliberately  and  systematically  sought 
to  create  and  intensify  this  feeling  of  animosity.  No  attempt 
has  been  made  to  place  both  sides  of  the  transportation  prob- 
lem before  their  readers,  but  on  the  contrary,  the  press  has 
been  careful  to  say  only  such  things  as  they  felt  the  public 
wanted  to  read.    They  have  followed,  not  moulded,  public 


opinion  and.  to  this  extent,  have  degraded  the  function  for 
which  the  jjress  exists. 

No  further  evidence  of  the  truth  of  this  statement  is  re- 
quired than  the  fact  that  private  corporations  all  over  the 
continent  have  found  it  necessary  to  present  their  own  side 
of  the  case  through  special  publications  similar  to  that  of  the 
Toronto  Railway  Company,  mentioned  above. 

No  one,  however  far  removed  he  may  be  from  the  cap- 
italist class,  can  deny  that  the  cost  of  operating  a  street  rail- 
way system  has  increased  very  considerably  during  the-  past 
four  years.  Is  it  common  sense  reasoning  then  to  suppose 
that  any  railway  system  can  sell  service  at  the  same  rate  as 
formerly?  It  is  greatly  to  be  hoped  the  general  public  will 
prove  more  fair-minded  than  the  press,  that  they  will  read  this 
"Public  Service  Topics"  and  give  some  thought  to  the  situ- 
ation. The  transportation  problem  in  Toronto  is  not  at  all  a 
personal  matter.  It  is  a  matter  of  getting  better  service  than 
we  are  getting  at  present— for  which  the  public,  without  ques- 
tion, is  ready  to  pay  a  fair  price. 


Electric  Combine— £5,000,000  Scheme  to 
Command  the  World's  Market 

There  has  just  been  put  into  practical  operation  a  scheme 
for  the  consolidation  of  a  number  of  important  electric  and 
engineering  undertakings.  For  the  purpose  of  the  scheme 
there  has  been  formed  the  English  Electric  Company,  with  a 
capital  of  £5,000,000  in  1,500,000  £l  Preference  and  3,500,- 
000  £l  shares,  of  which  about  £2,000,000  has  been  issued, 
chiefly  Ordinary  shares. 

This  new  concern  has  exchanged  its  shares  for  those  of 
Dick,  Kerr  &  Co.,  formerly  represented  in  Canada,  the  Phoen- 
ix Dynamo  Company  and  the  Coventry  Ordnance  Company. 
The  centre  of  the  organization  is  Dick,  Kerr  and  Co.,  which 
controls  the  United  Electric  Co.  and  Willans  and  Robinson, 
Ltd.  Furthermore,  it  has  a  close  alliance  with  Siemens 
Brothers,  Limited,  through  an  exchange  of  directors. 

.\s  to  the  policy  of  consolidation  and  expansion,  the  ob- 
ject is  to  assist  the  development  of  the  business  of  the  allied 
concerns  in  the  provisions  of  all  classes  of  electrical  machin- 
ery, and  especially  large  sized  steam  turbine  generating  plant. 

Companies  have  been  established  in  France  and  Japan  to 
exploit  the  manufacturing  rights  of  the  group  and  local 
capital  has  been  raised.  The  recent  acquisition  of  the  Coven- 
try Ordnance  Co.  brought  the  group  into  relationship  with 
John  Brown  and  Co.,  and  Sir  Charles  Ellis,  managing  director 
of  John  Brown  and  Co.,  will  become  chairman  of  the  new 
company. 


"Electrify-Your-Home"  Movement 

At  a  meeting  held  on  March  12th,  1919,  in  the  offices  of 
The  Society  for  Electrical  Development  it  was  the  prevail- 
ing opinion  of  the  attending  representatives  from  the  individ- 
ual branches  of  the  industry  that  a  house-wiring  campaign 
was  needed  and  would  be  timely.  The  scope  of  the  campaign 
includes  the  wiring  of  houses  now  built  but  un-wired,  the  wir- 
ing of  houses  that  are  contemplated  or  under  construction, 
also  a  drive  for  the  wiring  of  industrial  and  commercial  build- 
ings. 

There  were  present  at  the  meeting  representatives  of  the 
central  stations,  contractors  and  dealers,  jobbers,  manufac- 
turers— including  fixtures,  lamps,  appliances  and  apparatus — 
the  trade  press  and  members  of  the  Society's  staff.  It  was 
brought  out  at  the  meeting  that  many  central  stations  are 
carrying  on  house-wiring  campaigns  at  this  time.  It  was 
shown  that  it  would  be  better  to  inaugurate  the  campaign  at 
this  time  rather  than  to  wait  until  the  Fall  or  later,  because 
such  a  stimulus  is  needed  and  desired  by  the  industry  gener- 
ally.   It  was  also  the  opinion,  that  no  better  time  could  be  se- 
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lected  for  approaching  the  average  house-owner  prospect 
than  right  now.  The  statement  also  was  made  by  manufac- 
turer representatives  that  they  did  not  believe  there  would 
])e  further  reductions  in  material  prices  and  that  there  was  an 
uncertainty  of  labor  wages  decreasing.  It  was  felt,  on  the 
contrary,  that  labor  costs  would  be  greater,  thereby  offsetting 
any  possible  reduction  in  material  prices.  Another  important 
point  brought  out  was  that  home  owners  and  builders  must  be 
shown  that  they  will  not  gain  materially  by  withholding  de- 
cision to  wire  or  build  their  houses,  and  this  will  be  a  feature 
of  the  campaign.  The  campaign  slogan  "Electrify  Your 
Home"  was  decided  upon  because  of  its  greater  scope;  it  ap- 
peals to  house-wiring  prospects  and  also  to  those  for  ap- 
pliances and  apparatus. 

Six  weeks  was  definitely  set  as  the  period  for  the  cam- 
paign, the  time  being  from  April  1st  to  May  15th.  The  So- 
ciety plans  to  have  the  material  for  the  campaign  in  the  hands 
of  the  industry  before  April  1st.  House-wiring  orders  for 
the  most  part  do  not  come  into  the  store  or  shop  unsolicited 
— the  average  house-wiring  prospect  must  be  sold.  And  the 
forthcoming  campaign  is  built  around  this  fact.  The  selling 
and  advertising  helps  for  use  in  the  campaign  compreheni* 
every  reasonable  requirement.  One  feature  is  the  port- 
folio which  the  Society  will  distribute  and  which  will  contain 
descriptions  of  all  the  sales  and  advertising  helps,  as  well  as 
explaining  the  what,  why.  when  and  where  of  the  campaign — 
the  "how  to's"  in  other  words.  This  elaborate  portfolio  will  be 
sent  free  by  the  Society,  upon  request.  The  campaign  mater- 
ials include  all  necessary  advertising  illustrations,  printed 
matter,  slides  and  complete  window  trims.  As  in  previous 
national  campaigns,  the  majority  of  the  material  will  be  sup- 
plied free  to  members  of  the  Society,  and  to  non-members  at 
cost  prices. 

The  window  trim,  consisting  of  three  pieces,  i.e.,  one 
cut-out,  one  poster,  and  one  streamer,  will  be  printed  in  three 
colors.  The  lamp  companies'  representative  agreed  to  pur- 
chase and  distribute  window  trims,  to  their  agencies.  The 
representatives  of  the  electrical  press  agreed  to  aid  in  every 
way  possible  in  putting  over  the  campaign.  Representatives 
of  the  national  electrical  organizations  and  associations  also 
are  being  depended  upon  to  put  their  whole  support  and  ef- 
fort behind  the  campaign. 


Government  Power  House  at  Lake  Edward 

The  Public  Works  Department  propose  to  construct  a 
power  house  and  laundry  in  connection  with  the  Military 
Hospital  Building  at  Lake  Edward,  P.  Q.  It  will  consist  of 
a  basement  and  one  storey,  with  concrete  foundations.  The 
basement  will  contain  coal  bunkers  in  the  rear,  engine  and 
dynamo  and  pump  rooms  and  workshop  at  the  right  hand 
side,  the  central  portion  being  used  for  the  laundry.  The 
dynamo  room  is  to  be  separated  from  the  pump  room  by  a 
9-in.  brick  wall,  and  the  laundry  will  be  cut  off  from  the  other 
sections  by  14-in.  brick  walls.  The  first  floor  will  contain 
another  portion  of  the  laundry,  including  the  disinfection 
room,  with  stores  and  toilets.  A  high  l^rick  chimney  is  also 
to  be  erected,  having  a  cast  iron  cap.  The  foundation,  walls 
and  beams,  including  the  chimney  foundation,  are  to  be  of 
concrete.  The  boilers  are  to  be  carried  on  girders  supported 
by  concrete  piers. 

The  floors  of  the  boiler  room,  bunkers,  engine  and  dyna- 
mo room  and  pump  house  will  be  of  Ay^-'m.  concrete,  with  a 
wearing  coat  of  l^/  inches  thick.  The  floor  and  laundry 
roof  over  the  bunkers  will  be  of  reinforced  concrete.  The 
main  roof  is  to  be  covered  with  asbestos  shingles,  and  the 
roof  of  the  other  portion  with  tar  and  gravel. 

The  jjower  plant  will  consist  of  a  SO  kw.  12.5  v.,  d.c.  gen- 
erator multipolar  type,  direct  connected  to  a  steam  engine. 
The  panel  board  is  to  be  of  the  double  branch  type.  The 


system  of  wiring  will  be  designed  for  the  parallel  two  wire 
110  v.,  d.c.  interior  conduit  system. 


Electricity  in  the  Glass  Bottle  Industry 

Mr.  G.  Percy  Cole,  technical  engineer  of  the  Dominion 
Glass  Co.,  spoke  on  "Electricity  in  the  Glass  Bottle  Indus- 
try" at  the  Montreal  Electrical  Luncheon  on  March  12th. 
This  subject  does  not  look  promising  for  the  introduction  of 
any  humour,  but  Mr.  Cole  managed  to  amuse  as  well  as  to 
convey  a  large  amount  of  interesting  information.  He  was 
formerly  in  the  electrical  'business,  and  speaking  of  the  dif- 
ficulties encountered,  remarked  upon  the  task  of  explaining 
the  meaning  of  power  factor  to  a  "bunch  of  aldermen."  But, 
he  added,  he  did  not  know  what  trouble  was  until  he  got  into 
the  glass  industry.  He  then  by  means  of  samples  and  a  num- 
ber of  slides,  described  the  process  of  making  bottles  by 
machinery  and  hand.  The  plants  of  his  companies  were  elec- 
trically operated,  using  a  large  number  of  motors,  mostly  of 
the  a.c.  type,  although  it  was  necessary  to  use  variable  speed 
machines  and  direct  current.  Mr.  Cole  then  enumerated  the 
various  motors  which  were  installed,  adding  that  storage  bat- 
teries were  also  used  to  .some  extent,  and  with  good  results. 
The  motors  were  used  to  operate  unloading  machinery,  con- 
veyors, crushers,  gas  producer  plant,  annealling  ovens,  fans, 
blowers,  etc.  For  the  glass  industry  it  was  not  necessary  to 
use  motors  of  over  100  h.p.  Experiments  had  been  made  with 
a  view  to  using  electricity  for  heating  the  annealling  ovens, 
and  he  believed  that  they,  would  obtain  successful  results. 
Experiments  had  also  been  carried  out  for  melting  the  mater- 
ials by  electricity.  l)ut  there  were  some  serious  difficulties  to 
l)e  overcome  and  he  would  not  venture  to  prophesy  success 
in  this  direction,  enabling  glass  manufacturers  to  dispense 
with  gas  producer  plants.  So  far  no  electric  furnaces  had 
been  constructed  which  met  with  their  requirements. 


Electricity  in  Steel  Rolling 

The  Electric  Club  of  Toronto  had  a  fine  address  on  Fri- 
day March  21st,  from  Mr.  E.  S.  JefTeries,  chief  electrical 
engineer  of  the  Steel  Company  of  Canada,  who  motored  over 
from  Hamilton,  bringing  Mr.  Culley,  Mr.  Stalford  and  a  num- 
ber of  other  electrical  men  from  that  city  with  him.  Mr. 
Jefferies  described  the  electrical  equipment  of  his  company's 
blooming  mill,  particularly  with  reference  to  the  large  re- 
versing motor  which  is  capable  of  attaining  full  speed,  from 
rest,  in  about  a  second  and  a  half.  It  appears  that  electric 
drive  in  the  operation  of  rolling  billets  into  long  beams  is 
just  about  twice  as  efficient  as  steam  drive — another  triumph 
for  electricity.  In  our  next  issue  we  hope  to  give  Mr.  Jeffer- 
ies' address  in  full.  It  is  safe  to  say  that  few  lecturers  have 
proven  more  interesting  to  the  club.  Mr.  Kenneth  J.  Dun- 
stan,  the  president,  occupied  the  chair.  Mr.  P.  A.  Borden, 
as  usual,  very  kindly  assisted  with  the  projections. 


Small  Hotel  Plant 

A  small  plant  for  supplying  the  Hotel  Dieu,  St.  Basile, 
.Madawaska  County,  N.  B.,  is  being  installed,  from  plans  by 
Mr.  J.  A.  Roy,  Montreal.  .\  steam  boiler  is  already  install- 
ed in  the  hospital  and  a  20  h.p.  engine  is  being  set  up  to  drive 
a  15  kw.  generator.  The  supply  of  water  is  to  be  drawn 
from  a  stream  4,000  ft.  from  the  site  of  the  hospital,  and  sit- 
uated on  the  other  side  of  a  hill  150  feet  above  the  water 
level.  Tlic  power  from  the  steam  plant  will  be  transmitted 
to  a  motor  in  a  small  power  house  near  the  stream.  The 
water  which  will  drive  a  DeLaval  pump,  will  be  pumped  into 
a  reservoir  from  which  point  it  will  be  carrried  by  grayity. 
The  plant  is  also  being  used  for  lighting  the  hospital. 
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Electric  Power  from  Swift  Rapids  Plant 

A  Combination  Generating  Plant  and  Ship  Lift  Lock  -Current  Supplied 

to  Town  of  Orillia 


The  town  of  (Jrillia  li;is  been  in  the  forefront  of  electri- 
cal development  since  the  early  days  of  the  industry.  Dur- 
ing; the  90's  the  town  had  a  steam-driven  lighting  plant,  used 
for  arc  lighting  and  incandescent  service.  This  plant  had 
i)een  installed  with  what  was  then  thought  ample  capacity, 
hut  it  quickly  lu-canie  overloaded  and  about  ]Sl)i)  a  proposal 
was  made  to  utilize  a  water-power  on  the  Severn  River  some 
20  njiles  from  the  town.  There  were  two  possible  power 
sites,  one  at  the  Big  Chute  and  the  other  at  Rag.gcd  Rapids. 
The  head  at  Big  Chute  is  5S.  feet  and  at  Ragged  Rapids  47 
feet.  The  latter  site  was  decided  upon  and  a  concrete  pier 
.•t!nl  stop-log  dam  built.  For  some  reason  the  dam  was  lo- 
cated in  the  middle  of  the  rapids  instead  of  at  the  foot  and  a 
liead  of  only  'Mi  feet  was  developed. 

A  contract  was  awarded  in  is<»9  to  I'.  H.  Patriarch  for 
$(>.). 000.  this  contract  including  the  dam.  powerhouse,  ma- 
chinery and  transmission  line  to  Orillia.  The  installation 
consisted  of  two  single  40-incli  water  wheels  with  cylinder 


not  been  taken  to  l)ed  rock  in  the  centre,  but  were  built  on 
cemented  boulders  which  seemed  to  be  solid  rock.  No  dam- 
age was  done  other  than  the  loss  of  the  head.  Steps  were 
immediately  taken  by  the  town  to  restore  the  dam  and  after 
some  months  a  rock  filled  crib  dam  was  built  above  the  brok- 
en dam,  including  that  portion  of  it  in  which  were  located 
the  head  gates  and  waterwheel  penstocks. 

This  dam  was  in  operation  from  li)0:i  to  1908.  During 
the  low  water  period  in  the  summer,  the  leakage  through 
this  dam  was  so  great  that  there  was  not  enough  to  keep 
the  plant  in  operation  and  so  third  dam  was  built,  this  one 
of  reinforced  concrete,  a  few  feet  down  stream  from  the  or- 
iginal dam.  but  still  including  the  penstock  and  headgate  por- 
tion of  the  original  dam.  This  section  was  known  as  the 
gravity  section  to  distinguish  it  from  the  new  section  which 
was  hollow.  Through  the  bottom  of  this  section  were  plac- 
ed five  tiO  inch  N'cnturi  sluice  pipes  of  cast  iron.  There  was 
also  a  pier  and  stoplog  spillway  witli  o])enings  totalling  70 


The  hydro-electric  power  development  at  Swift  Rapids  on  the 
Severn  River  includes  the  building  of  a  Lock  as  a  part  of  the 
Dominion  Government  Canal  system.  This  plan  shows  the  cor.i- 
plete  layout  though,  owing  to  the  war.  work  on  the  lock  has 
been  temporarily  delayed. 


gates  and  two  .300  kv.a.,  S.K.C.,  two  phase.  1.200  volt  in- 
ductor alternators.  The  cylinder  gates  were  later  changed  to 
wicket  gates.  After  consideTable  difficulties,  mostly  owing 
to  absence  of  railway  transportation  nearer  than  sixteen 
miles  at  Severn  Bridge  on  the  G.  T.  R..  the  plant  was  placed 
in  operation  in  1901. 

Three  Dams  Built 

After  operating  with  more  or  less  success  for  about  two 
years,  the  dam  failed  by  undermining  and  a  large  portion  of 
the  middle  piers  fell  into  the  river.    The  dam  foundations  had 


feet  by  9  feet.  With  this  dam  the  head  available  was  41  feet 
maximum. 

In  190G  an  extension  was  built  to  the  power  house  to 
house  a  third  unit,  which  consisted  of  a  1,200  h.p.  40  in.  double 
runner  Sampson  waterwheel,  direct  coupled  to  a  Westing- 
house  GOO  kv.a.  1,200  volt,  two  phase  revolving  field  gener- 
ator, separate  exciter  and  four  150  kv.a.,  1,200  to  2,200  volt 
transformers.  This  increased  the  installation  to  a  total  of 
1,200  kv.a. 

The  transmission  line  was  a  single  circuit  wood  pole 
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line  ]9  miles  in  length;  the  poles  were  cedar.  ;i()  ft.  long  and 
8  inches  diameter  at  the  top,  spaced  at  104  ft.  and  carrying 
one  two-pin  crossarm  and  a  ridge  pin  giving  a  28  inch  tri- 
angle. The  conductor.s  were  No.  4  h.d.  bare  copper.  A  No. 
10  iron  wire  telephone  circuit  transposed  every  r>  poles  was 
also  provided  five  feet  'below  the  high  tension.  The  high 
tension  conductors  were  not  at  that  time  transposed  so  lhai 
the  telephone  was  always  noisy. 

Temporary  Tie  Line 

Mr.  Greenwood,  shortly  after  his  appointment  as  engineer 
in  1910,  ])repared  a  report  on  the  power  plant  and.  after  investi- 

^^—^  .  
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Oil  r '/Ifr,     {  Coifernor  a-l  f^mp 


Fig.  2 — Plan  of  power  house,  shewing  location  of  turbines,  generators 
ard  transforrr  ing  equipment 

gation,  recommended  the  construction  of  a  new  power  housL; 
building  and  equipment  to  he  located  some  700  feet  below 
ihe  dam.  Construction  of  this  plant  was  actually  under  wa>' 
when  the  Department  of  Railways  and  Canals  intimated  that 
the  Severn  division  of  the  Trent  Canal  was  to  be  proceeded 
with  and  that  the  town  had  better  await  developments  and 
work  was,  therefore,  stopped. 

In  order  to  tide  over  this  period  a  contract  with  the 
Simcoe  Railway  and  Power  Company  was  entered  into  for 
a  supply  of  power  from  the  Big  Chute  plant.    A  tie  line  was 


tlZ»-  4/  6SL 


Fig.  3 — Power  house  section — Exciter,  turbine  and  generator  shown 

accordingly  built  from  the  Big  Chute  to  the  Ragged  Rapids, 
some  9  miles  in  length.  1liis  line  was  built  in  a  66  foot  right- 
of-way  over  very  rough  country,  mostly  granite  rock  ridges 
and  swamps.  The  poles  were  ;J0  ft.,  7  in.  top  cedar  at  120  ft. 
spacing,  carrying  two  2-pin  arms,  4  feet  apart,  with  pin  spac- 
ing of  48  inches.  Three  No.  2  aluminium  seven  strand  conduc- 
tors were  used  on  r)hio  Brass  Company  27,000  volt,  2-piece 


insulators.  A  5-10  inch  seven  strand  galvanized  steel  ground 
wire  was  strung  on  the  tops  of  the  poles  to  protect  them 
from  lightning.  A  No.  10  copper,  h.d.  telephone  circuit  was 
also  strung.  At  the  same  time,  1911,  a  second  transmission 
line  was  built  from  Ragged  Rapids  to  Orillia.  The  same 
construction  was  used  except  that  No.  2/0  aluminium  was 
used  for  conductors.  Telephone  was  transposed  every  five 
poles.  The  high  tension  conductors  were  also  transposed 
three  times  between  Big  Chute  and  Ragged  Rapids  and  nine 
times  l)etween  Ragged  Rapids  and  Orillia. 

New  Plant  in  Connection  With  Canal  Development 

When  the  plans  for  the  Trent  Valley  Canal  were  finally 
adopted  it  was  jjroposed  in  order  to  avoid  heavy  expense  in 
rock  cutting,  etc..  to  pass  the  Ragged  Rapids  dam,  to  wipe 
out  the  Ragged  Rapids  dam  and  power  house  and  to  build 
a  new  dam  and  lock  some  two  miles  further  down  stream  at 
Swift  Rapids  and  to  incorporate  in  the  work  a  new  power- 
house. 

This  ])lan  was  agreed  to  Ijy  the  town  of  Orillia  and  a 
contract  was  awarded  by  the  Department  of  Railways  and 


Fig.  4 — Construction  view  of  spillway.  Swift  Rapids  dam 

Canals  to  the  Inland  Construction  Company  for  Section  2  of 
the  canal  work,  which  included  the  Swift  Rapids  dam,  lock 
and  power  house,  and  lockmaster's  house. 

Fig.  1  shows  the  general  plan  of  the  work  with  the  dam, 
penstocks,  powerhouse  and  lock. 

Fig.  2  is  a  general  arrangement  of  the  powerhouse,  show- 
in,g  wheel  setting,  generators  and  transformer  compartments 
on  the  main  floor. 

Fig.  3  shows  a  cross  section  of  the  powerhouse  and  pen- 
stocks. 

Fig.  5  shows  an  elevation  and  cross  section  of  the  dam. 

Owing  to  war  conditions,  the  lock  is  still  unfinished. 
This  will  be  a  single  lock  of  48  feet  lift.  It  will  be  provided 
with  one  pair  of  mitering  gates  on  the  breast  wall  and  a 
vertically  operated  steel  gate  on  the  lower  end.  This  gate 
will  be  raised  by  operating  machinery  placed  on  a  steel 
bridge  which  will  be  supported  by  reinforced  concrete  tow- 
ers.   The  necessary  height  to  give  clearance  to  vessels  means 
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that  these  towers  will  have  an  imposing  appearance.  The 
architectural  features  have  not  been  overlooked. 

Three  \'enturi  sluices  are  built  into  the  bottom  of  the 
dam,  and  for  the  purpose  of  unwatering  them  at  any  time 
stoplog  checks  are  formed  in  both  ends  of  the  four  piers 
protecting  the  ends  of  the  sluices. 

Small  Boats  Carried  on  Railway 

To  avoid  locking  small  boats  an  electrically  driven  ma- 
rine railway  will  be  installed  on  the  dam.  It  will  be  operated 
by  a  20  h.p.,  550  volt,  3  phase,  60  cycle  motor.  The  estimat- 
ed length  of  the  railway  track  is  680  feet  and  it  will  be  illumin- 
ated by  20  forty  w^att  tungsten  lamps  or  equivalent.  The 
track  will  be  carried  on  small  concrete  arches.  Small  boat 
slips  will  be  built  at  each  end  of  the  railway. 

Water  for  filling  the  lock  will  be  drawn  from  the  upper 
pool  through  a  large  culvert  built  in  the  rear  of  the  south 
upper  extension  wall  to  valve  chambers  in  the  side  walls  of 
the  lock  above  the  upper  gates,  thence  passing  down  shafts 
formed  in  the  breast  wall  into  a  single  culvert  under  the 
lock  floor  from  which  it  will  discharge  into  the  lock  through 
openings  in  the  floor.  The  lock  will  be  emptied  through 
valve  chambers  in  the  culverts  under  the  south  wall  in  front 
of  the  lower  gate,  the  water  being  drawn  into  the  culverts 
through  the  openings  in  the  floor. 

The  head  of  the  lock  will  be  protected  by  a  movable 


dam  consisting  of  a  small  deck  girder  bridge  and  steel  stop 
logs. 

The  lock  chamber  will  be  167  feet  long  and  33  feet  wide 
between  the  faces  of  the  vertical  side  walls. 

The  Dam 

Tiie  dam  is  built  across  the  river  Iroin  the  upper  end  of 
the  south  entrance  pier  at  the  upper  end  of  the  lock  to  the 
south  shore,  a  distance  of  about  230  feet.  The  dam  is  divided 
into  two  sections,  viz.,  a  supply  weir  at  the  north  end  con- 
sisting of  three  sluices  each  20  feet  wide  and  24  feet  deep  for 
the  supply  of  water  to  the  power  house  which  is  below  the 
dams  and  a  spillway  120  feet  long  by  60  feet  high  above  the 
solid  rock  in  the  centre  of  the  river.  The  crest  is  divided  in- 
to sluices  over  which  a  reinforced  concrete  platform  is  built. 
Slots  in  the  platform  are  left  to  allow  of  the  operation  of  the 
stoplogs  on  the  platform. 

.•\  travelling  gantry  crane  constructed  by  the  Herbert 
Morris  Crane  and  Hoist  Company  has  been  installed  to  raise 
or  lower  the  stoplog  controlling  the  entrances  of  the  power 
house  wheel  shafts  and  \'enturi  sluices  when  necessary. 

Water  Turbines 

These  wheels  were  supplied  and  installed  by  the  Boving 
Hydraulic  and  Engineering  Company  under  contract  dated 
July  4,  1016.  The  installation  consists  of  three  twin  horizon- 
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Oil  switches  and  overhead  distribution,  Swift  Rapids,  Severn  River 

tal  turbines  each  capaljlc  of  develcjpiiiK  ~,i:iO  b.li.)).  under  4.) 
feet  head  when  running'  at  357  r.p.ni.  Each  turbine  has  two 
runners  with  l)ucl<ets  of  steel  plate  cast  into  the  rim  and  hulj. 
'wo  sjuide  cases  witli  lialanced  movable  vanes  of  cast  steel 
bronze  bushed  and  connected  by  short  l)ronze  ljushcd  link-^ 
to  the  regulating  rings,  ancl  one  draft  chest  of  cast  iron, 
split  horizontally  and  vertically  and  provided  with  two  man- 
holes. 

Two  features  of  the  turbines  call  for  comment  viz..  a  cen- 
tral bearing  of  lignum  vitae  type  which  is  adjustable  from  the 
outside  by  means  of  bronze  screws,  and  tightening  boxes  for 
the  turbine  shaft  which  is  water  sealed  and  requires  no  packing 
material,  thus  doing  away  with  the  wear  of  the  shaft.  The 
turbine  shafts  are  9J<^  inches  in  diameter  and  consist  of  open 
hearth  steel.    Each  turbine  weighs  approximately  73,000  lbs. 

The  turbines  are  regulated  by  three  automatic  oil  pres- 
sure Lombard  governors,  which  are  extremely  sensitive  and 
fitted  with  mechanical  hand  regulating  devices  which  also 


Lightning  arresters,  spapk  gaps,  choke  coils,  etc..  Swift  Rapids 

allow  hand  gate  adjuNlmcnt  when  the  .governor  is  l)eing  dis- 
assembled. 

For  exciting  current  purpose.--  there  is  a  single  horizon- 
tal turbine  designed  to  the  following  data:  Effective  iiead 
!4  feel:  maximum  output  1 .)()  b.h.p.;  normal  output  125  b.- 
li.]).: normal  speed  700  r.p.m. 

Generating  Machinery 

'J'he  work  of  supplying  and  installing  the  generating 
l)lant  and  switchboard  was  carried  out  by  the  Canadian  Gen- 
eral lilectric  Company.  There  are  three  generators  ot  1,500 
kv.a.,  357  r.p.m..  2,:!00  volts,  :i  phase.  60  cycles,  which  are 
directly  connected  to  the  water  wheels.  They  are  of  the  re- 
volving field  type.  Exciting  current  can  be  provided  from 
either  of  the  two  d.c.  generators  which  are  equal  in  capacity. 
One  is  directly  connected  to  a  water  wheel  and  the  other  is 
part  of  a  three  liearing  motor  generator  exciter  set.  These 
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two  generators  are  interchangeable  in  all  respects.  They  arc 
rated  at  s:j  kw..  690  r.p.m..  125  volts. 

The  induction  motor  which  is  connected  to  the  exciter  is 
12.-.  h.p..  720  r.p.m..  2.200  volts. 

The  stepping  up  transformers  are  three  in  numi)er.  each 
of  l.jOO  kv.a.  and  3  phase.  Taps  on  the  high  voltage  winding 
allow  for  2.').000,  24.000  and  23.000  volts.  They  are  water 
cooled  core  type  and  fitted  with  hell  alarms  and  dial  type 
thermometers.  For  power  house  and  local  services  three  .")0 
kv.a..  2.200  to  110-220  volt  transformers  are  provided. 

The  switchboard  i>  in  a  gallery  above  the  level  of  the 
main  floor  and  between  the  high-  tension  room  and  trans- 
former compartment.  The  panels  arc  of  natural  black  slate 
mounted  on  pipe  supports.  The  instruments  have  a  dull 
black  finish  and  the  board  has  a  very  neat  appearance.  The 
end  panel  is  on  a  swinging  bracket  and  holds  the  synchroniz- 
ing indicator  and  voltmeters.  This  allows  the  operator  to 
keep  the  instruments  in  view  when  at  any  part  of  the  board 
and  is  a  convenience  when  parellel  operations  are  in  pro- 
gress. One  feature  of  the  switchboard  that  may  be  mention- 
ed is  a  three  circuit  grajihic  polyphase  wattmeter  with  rc- 
roll  attachments.  This  instrument  records  the  total  load  of 
the  three  generators. 

The  stepped-up  current  is  conveyed  through  conduit 
from  the  ground  floor  to  the  third  storey  of  the  |)ower  house 
where  the  high  tension  bus  is  situate<l.  There  are  three  high 
tension  lines  (3  i)hase)  proceeding  from  the  building.  Two 
are  used  for  Orillia  and  the  third  as  a  tie  line  between  the 
Swift  Rapids  plant  and  the  Big  Chute.  One  or  other  of  the 
Orillia  lines  can  be  used  for  connection  with  the  Wasdells 
P'alls  plant.  Fore  some  time  all  three  generating  plants  on 
the  Severn  River  and  the  Eugenia  Falls  plant  have  been  run 
in  parallel,  namely.  Eugenia  Falls.  Big  C  hute.  Wasdells  Falls 
and  Swift  Rapids.  The  first  three  plants  are  operated  by  the 
Hydro  Electric  Power  Commission  of  Ontario. 

The  Swift  Rapids  plant  was  first  operated  in  November. 
1917,  and  from  that  time  to  the  date  of  the  signing  of  the 
armistice  the  machines  were  loaded  to  full  capacity.  Owing 
to  demands  of  munition  manufacturers  who  were  working 
night  shifts  there  was  practically  no  peak.  Consequently, 
load  factors  ruled  high  and  the  average  for  1918  was  72  per 
cent. 

Mr.  J.  B.  McRae,  consulting  engineer,  of  Ottawa,  was 
responsible  for  the  plans  of  the  power  house  and  plant.  With 
him  was  associated  his  colleague,  .Mr.  J.  C.  McLaren.  The 
late  Mr.  W.  K.  Greenwood  as  engineer  of  the  Orillia  Water, 
Light  and  Power  Commission  and  Mr.  George  Page,  power 
house  superintendent,  were  also  intimately  in  touch  with  the 
work  during  both  its  inception  and  construction.  For  the 
information  contained  in  this  article  we  are  indebted,  in 
part,  to  the  late  Mr.  Greenwood,  and  in  part  to  Mr.  F.  Cov- 
er, secretary  Orillia  Water,  Light  and  Power  Commission. 


Good  Lighting  Necessary  at  all  Points 

Our  manufacturers  have  been  somewhat  tardy  in  see- 
ing the  beneficial  side  of  good  lighting.  It  is  only  lately 
that  employers  have  recognized  the  fact  that  good  lighting 
increases  production  and  decreases  accidents.  Very  often, 
however,  good  lighting  is  confined  to  certain  sections  of  a 
plant.  There  are  many  places  in  factories,  particularly  in  the 
ground  floor  of  sawmills,  where  little  or  no  attention  is  giv- 
en to  illumination.  When  it  is  realized  that  most  sawmills 
in  the  Province  generate  their  own  electricity  for  lighting 
purposes,  it  is  hard  to  understand  the  laxity  displayed  on  the 
part  of  some  of  the  owners  and  managers  of  these  plants  in 
not  having  sufficient  lighting  provided.  In  several  cases  the 
inspector  had  to  be  furnished  v»ith  a  lantern  in  order  that  a 
proper  inspection  could  be  made,  rkotwithstanding  the  fact 


that  electric  generators  form  a  part  of  the  equipment  of  these 
plants. 

An  instance  can  be  cited  where  from  purely  economic 
reasons  sufficient  lighting  had  not  been  provided,  with  the  re- 
sult that  a  fatality  has  to  be  recorded  owing  to  that  neglect. 

In  general,  good  lighting  in  factories  and  workshops 
not  only  facilitates  the  work  direct,  but  is  of  the  greatest  in- 
direct value  because  of  the  feeling  of  security  given  the 
workers.  Such  being  the  case,  it  naturally  follows  that  the 
inspector,  while  making  his  offiical  visit,  will  carefully  scrut- 
inize the  system  of  lighting  in  force,  and  numerous  orders 
have  been  issued  to  install  more  lights  at  certain  designated 
points. 

While  this  dei)artment  has  set  no  standard  for  this  very 
important  provision,  nevertheless  we  have  at  all  times  in- 
^isted  that  proper  illumination  must  be  provided. — From  re- 
port of  Inspector  of  Factories,  Public  Works  Department, 
British  Columl)ia. 


Power  Development  at  Drummondville 

The  Southern  Canada  Power  Company  has  completed 
the  construction  of  its  new  dam  and  power  house,  of  concrete, 
at  Drummondville,  P.  Q..  and  is  now  proceeding  with  the 
installation  of  the  hydraulic  and  electrical  machinery.  Pro- 
vision is  made  for  four  units,  two  of  a  total  of  7,000  h.p.  now 
being  completed.  The  equipment  includes  two  3,1.'>0  kv.a., 
(>0  cycle.  2.300  v..  a.c.  generators,  direct-connected  to  verti- 
cal turbines,  under  a  32  ft.  head.  There  are  two  100  kw.  125 
v..  d.c.  exciters.  The  transformers  are  1,000  kv.a.  oil  insu- 
lated and  water  cooled.  stei)ping  up  the  voltage  to  48,000. 
The  con.-iulting  engineer  is  Mr.  W.  Kennedy,  jr.,  Montreal. 
The  electrical  machinery  is  of  Canadian  Westinghouse  make, 
the  turbines.  Boving  Hydraulic  &  Engineering  Co.,  Ltd., 
Lindsay.  Ont. 


Opportunity  for  Canadian  Manufacturers 

.\n  im])ortant  announcement  has  been  made  by  the  Sec- 
retary of  State  for  the  Colonies  to  the  effect  that  all  restric- 
tions on  imports  into  England  from  British  Colonies  have 
been  removed.  It  is  made  clear,  however,  that  this  refers 
only  to  goods  produced  or  manufactured  in  the  Colonies. 

It  is  pointed  out.  at  the  same  time,  that  this  offers  a 
splendid  opportunitj'  for  Canadian  manufacturers,  as  British 
stocks,  in  general,  are  low.  The  announcement,  of  course, 
amounts  practically  to  a  preference  in  favor  of  Colonial 
goods.  It  will  doubtless  mean  the  establishment  in  Canada 
of  numerous  branch  factories  of  United  States  and  other 
foreign  industrial  concerns. 


It  Costs  Money  to  Break  Poles 

A  wireman  was  fined  in  the  Toronto  police  court  on  Fri- 
day. March  14,  for  having  deliberately  pulled  scrap  wire  into 
a  conduit  pipe.  Such  criminal  violation  of  the  wiring  rules 
calls  for  a  heavy  penalty  and  the  offender  got  it,  being  fined 
fifty  dollars  and  costs  for  violation  of  the  rules,  forty  dollars 
further  which  he  must  pay  to  the  owner  of  the  place  for  loss 
of  time  while  the  power  was  shut  down,  and  a  further  sum  of 
eighteen  dollars  to  another  wireman  who  was  called  in  when 
the  old  wire  short-circuited  to  make  repairs. 


The  total  operating  revenue  of  the  Western  Canada 
Power  Co.  for  1918  amounted  to  .$448,709  as  against  $450,161 
in  1917  Operating  expenses  were  .$163,418  as  against  $130,- 
.">.59.  leaving  net  operating  revenue  at  $285,291  as  against 
$391,601.  a  decrease  in  the  year  of  10.74  per  cent.  Other 
revenue  brought  gross  income  up  to  $294,079  against  $331,- 
794,  an  increase  of  11.37  per  cent. 
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Joint  Committee  of  Technical  Organiza- 
tions Hold  Successful  Annual  Meeting 


The  Third  Annual  Meeting  of  the  Joint  Committee  of 
Technical  Organizations  was  held  in  the  Physics  Building 
on  the  evening  of  Monday,  March  24th.  The  chairman,  Mr. 
Geo.  A.  McCarthy,  presided.  There  was  a  large  attendance 
of  technical  men.  Three  main  items  of  interest  composed  the 
program — Mr.  McCarthy's  report  and  addresses  by  Mr.  Tom 
Moore  and  Mr.  J.  F.  M.  Stewart.  Mr.  McCarthy  outlined 
the  activities  of  the  Joint  Committee  for  the  past  year  as 
follows : 

Annual  Report  1918-1919 

To  the  Technical  Men  of  the  Province  of  Ontario. 

Gentlemen: — Your  Committee  has  pleasure  in  submitting 
its  third  annual  report  covering  activities  during  the  year 
ending  March  24th.  191!).  The  executive  held  about  forty- 
five  meetings  during  the  year  and  twelve  meetings  of  the 
general  committee  were  also  held. 

Changes  in  By-Laws 

The  By-laws  have  been  revised  so  as  to  separate  the 
office  of  secretary-treasurer,  and  in  future  there  will  be  a 
secretary  and  a  treasurer  to  conduct  the  affairs  of  the  com- 
mittee. A  further  revision  has  been  made  so  that  the  Joint 
Committee  will  now  hold  its  meeting  for  the  electipn  of  offi- 
cers shortly  before  the  annual  meeting  instead  of  immediate- 
ly after. 

Inventions 

The  work  of  the  Inventions  Committee  was  carried  for- 
ward until  the  signing  of  the  armistice,  at  which  time  activit- 
ies of  this  committee  were  completed.  The  following  letter 
from  the  Imperial  Munitions  Board  to  the  members  was  very 
much  appreciated. 

December  26,  1918. 

Dears  Sirs: 

Owing  to  the  cessation  of  hostilities  the  work  of  the 
Inventions  Committee  of  the  Board  naturally  comes  to  a 
close.  I  am  sorry  Colonel  Carnegie  is  not  here  to  give  me 
a  clearer  view  of  the  unselfish  work  done  by  the  members 
of  the  committee  during  these  years  of  war.  In  his  absence 
I  must  content  myself  with  simply  expressing  personally, 
as  well  as  officially  for  the  Ministry,  deep  appreciation  for 
the  time  and  effort  which  you  have  giveri  to  the  work  of 
this  committee. 

With  sincere  regards,  believe  me. 

Yours  faithfully, 

J.  W.  Flavelle,  Chairman. 
Questionnaire  No.  3 

It  will  be  remembered  that  Questionnaire  No.  3  which 
was  distributed  to  all  industries  by  the  Honorary  Advisory 
Council  for  Scientific  and  Industrial  Research,  was  handled 
in  that  portion  of  Ontario  west  of  Ottawa,  by  this  commit- 
tee. Fjnal  returns  were  made  to  Ottawa  during  the  begin- 
ning of  the  year  and  the  work  of  this  sub-committee  thus 
completed. 

War  Scholarships 

During  the  latter  two  years  of  the  war  period,  one  of  the 
most  important  functions  of  the  Joint  Committee  was  in  con- 
nection with  the  supplying  of  technically  trained  men  for  war 
purposes.  This  function  involved  the  securing  of  graduate 
engineers  for  active  service  overseas  and  of  technically  train- 
ed men  for  service  under  the  Imperial  Munitions  Board  in 
munitions  plants.  Being  thus  in  close  touch  with  various 
sources  of  supply  for  these  classes  of  men,  the  Joint  Com- 
mittee in  the  eary  part  of  1918  was  confronted  with  the  fol- 
lowing conditions: 

Just  i)rcvious  to  the  outbreak  of  the  war,  the  normal  en- 


rollment in  the  Faculty  of  Applied  Science  of  the  University 
of  Toronto  was  700  to  800.  The  enrollment  in  1917  was  150, 
and  the  classes  were  subsequently  very  greatly  reduced 
through  enlistment. 

In  the  spring  of  1914,  145  men  were  graduated  in  Ap- 
plied Science.  The  graduating  class  of  1918  numbered  23, 
and  several  of  these  were  absorbed  by  the  war  before  they 
could  write  on  theic  examinations. 

On  the  recommendations  of  the  Joint  Committee,  three 
men  were  on  one  occasion  removed  from  the  chemistry 
course  in  Toronto  University  to  take  positions  in  munitions 
factories.  They  had  only  written  their  first  year  examina- 
tions, but  the  urgent  needs  of  the  war  had  to  be  met  with 
such  material  as  was  available. 

It  was  reported  that  early  in  1918,  the  Applied  Science 
classes  at  Queens  were  only  one-fifth  of  normal,  and  that 
at  McGill  the  conditions  were  quite  as  bad,  if  not  worse. 
There  was  not  a  single  student  in  electrical  engineering  at 
McGill  at  that  time. 

There  were  three  phases  of  the  very  serious  problem 
arising  out  of  the  above  described  conditions — first,  the  mat- 
ter of  supplying  the  then  immediate  need  for  qualified  engin- 
eer officers;  second,  the  supplying  of  the  need  of  such  men 
two  or  three  years  hence,  if  the  war  lasted  that  long  as  then 
seemed  possible;  and  beyond  this  again  the  problem  of  sup- 
plying the  very  vital  need  of  qualified  engineers  to  meet  the 
demands  arising  out  of  the  "post  bellum"  reconstruction 
period. 

In  connection  with  this  problem  it  seemed  evident  that 
the  primary  need  was  to  stimulate,  by  home  means,  the  en- 
rollment of  students  in  the  engineering  courses  of  our  nation- 
al universities,  and  a  sub-committee  was  formed  for  the  pur- 
\iosc  of  devising  some  means  toward  this  end.  The  sub-com- 
mittee took  immediate  action  and  as  a  result  of  a  conference 
with  the  Provincial  Department  of  Education,  a  report  was 
submitted  in  which  among  other  things  it  was  set  forth  that 
the  establishment  of  cash  scholarships  stood  first  as  the  most 
effective  means  of  stimulating  the  enrollment  of  engineer- 
ing students.  To  this  end  it  was  recommended  that  four 
scholarships  of  $100.00  per  year  each,  and  four  scholarships 
of  $50.00  per  year  each,  be  established  in  the  engineering 
faculties  of  our  national  universities.  This  report  was  adopt- 
ed l)y  the  Joint  Committee  and  elaborated  in  the  form  of  a 
circular  which  was  sent  out  in  July,  1918,  to  all  of  the  high 
school  and  collegiate  principals  in  the  Province  of  Ontario. 

This  circular  elicited  favorable  comment  and  one  con- 
crete result  of  the  action  of  the  Joint  Committee  was  the 
adoption  of  the  scheme  hy  the  Engineering  Alumni  Associa- 
tion of  the  University  of  Toronto.  The  Alumni  Association 
took  the  matter  up  at  once  with  the  University  of  Toronto 
authorities  with  the  result  that  the  eight  scholarships  men- 
tioned were  actually  established,  a  competitive  examination 
was  held  on  January  of  the  current  yeear  and  the  scholar- 
ships awarded  to  the  eight  successful  candidates.  The  funds 
for  these  scholarships  were  raised  by  the  Alumni  Association 
through  an  appeal  to  the  industrial  interests  of  the  Province. 
It  is  understood  that  this  general  appeal  met  with  so  gener- 
ous a  response  that  the  war  scholarships  scheme  of  the  To- 
ronto University  Engineering  Alumni  Association  is  now  a 
firmly  established  institution. 

A  further  indirect  result  of  the  activity  of  the  Joint  Com- 
mittee along  the  above  lines  has  been  the  influencing  of  some 
of  the  larger  industrial  organizations  to  establish  private 
scholarships  schemes.  Such  projects  are  now  being  serious- 
ly considered  by  the  Canadian  Pacific  Railway,  the  Interna- 
tional Nickel  Company,  the  International  Harvester  Co.,  and 
other  similar  organizations. 

On  April  1st,  1918,  the  officers  in  charge  of  the  Canadian 
Engineers  had  appealed  to  the  Joint  Committee  to  assist 
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them  in  obtaining  candidates  for  commissions  in  that  branch 
of  the  service.  Work  was  immediately  commenced  by  the 
](^'\t  Committee  and  information  was  received  from  Otta- 
•va.  April  22nd.  advising  that  more  than  enough  applications 
had  been  received. 

Confidential  reports  have  been  made  on  applicants  for 
commissions  in  the  Canadian  Engineers  to  those  administer- 
ing this  branch  of  the  service. 

Round  Table  Conference 

During  the  summer  of  1918.  the  Joint  Committee  began 
investigating  labor  conditions  and  together  with  the  Canadian 
Manufacturers'  .Association  which  was  carrying  out  a  similar 
action,  formed  a  Labor  Committee.  This  committee  had  an 
interview  with  the  Labor  Committee  of  the  Cabinet  at  Otta- 
wa and  out  of  this  conference  developed  the  Round  Table 
Conference  on  November  29th  at  Ottawa,  between  represen- 
tatives of  the  Trades  and  Labor  Congress,  the  Joint  Commit- 
tee of  Technical  Organizations  and  the  Canadian  Manufac- 
turers Association.  It  was  felt  by  all  concerned  that  the 
engineers  had  formed  the  cementing  link  between  the  Trades 
and  Labor  Congress  and  the  CM. A.  Some  of  the  points 
put  forward  for  consideration  in  a  reconstruction  platform 
by  the  sub-committee  of  the  J.C.T.O.  were  as  follows: 

Ministry  of  Reconstruction 

Industrial  Kngineering  and  Research 

Technical  Education 

Public  Works 

Water  Power 

Railroads 

Canals 

Raw'  Materials 
Mineral  Resources 
Fuel  -Administration 
Public  Welfare 
Tariff 

At  the  conclusion,  several  representatives  commented  on 
the  pleasurable  surprise  that  the  meeting  had  afforded.  It 
was  felt  that  the  occasion  was  of  historic  moment,  being  the 
first  time  in  Canada  that  Labor  and  Capital  had  met  for  the 
avowed  purpose  of  mutual  benefit.  That  so  much  common 
ground  had  been  reached  was  thought  to  be  extremely  grati- 
fying. 

The  recommendations  drawn  up  at  the  conference  were 
presented  to  the  Cabineet  about  one  week  afterwards.  A 
considerable  reflex  may  be  seen  in  some  of  the  legislation 
now  under  consideration.  The  outcome  of  this  event  should 
be  taken  as  pointing  to  a  very  definite  field  of  useful  activity 
for  such  an  organization  as  the  J.C.T.O. 

Leading  out  of  the  interest  of  the  Joint  Committee  in 
labor  matters,  the  secretary  of  the  Joint  Committee  was  ap- 
pointed a  member  of  the  Labor  Committee  of  the  Cabinet 
and  by  that  Committee  was  appointed  Deputy  \^ice-chairman. 

Professional  and  Business  Occupation  Section,  Department 
of  Soldiers'  Civil  Re-establishment 

In  December,  the  suggestion  was  put  forward  by  the 
Joint  Committee  to  Mr.  H.  J.  Daly,  Director  of  Repatriation 
that  the  Labor  Bureaus  in  various  centres  in  Canada,  would 
not  assist  materially  in  the  placing  of  returned  professional 
engineers  and  the  higher  types  of  business  executives.  It 
was  suggested  that  special  offices  be  opened  in  the  larger 
centres  to  take  care  of  these  types  of  men.  After  further  pre- 
sentation of  the  facts  to  the  Committee  on  Repatriation  and 
to  the  Department  of  Labor  and  the  Department  of  Soldiers' 
Civil  Re-Establishment,  it  was  decided  that  such  offices 
should  be  opened  in  various  parts  of  the  Dominion. 

An  office  of  this  kind  has  been  opened  in  Toronto  and 
already  the  results  are  beginning  to  justify  the  efforts  put 
forth. 

At  the  meeting  of  the  executives  of  the  organizations 
represented  on  the  Joint  Committee,  such  matters  as  pub- 


licity by  engineers,  scholarships,  training  of  research  men, 
assistance  in  connecting  the  link  between  employer  and  em- 
ployed, etc.,  were  discussed. 

A  motion  was  unanimously  carried  that  it  was  the  feel- 
ing of  the  meeting  that  the  Joint  Committee  of  Technical 
Organizations  should  be  carried  on  and  that  a  budget  be  pre- 
pared outlining  the  financial  requirements  of  the  Joint  Com- 
mittee, together  with  an  idea  of  the  work  that  is  to  be  car- 
ried on  and  that  amounts  should  be  allocated  to  the  various 
organizations  represented  on  the  Joint  Committee,  having 
in  mind  the  strength  of  these  various  organizations. 

Financial  Report 

The  financial  report  shows  a  balance  on  hand  of  $356.25. 
It  will  be  appreciated  by  all  persons  interested  in  this  work 
that  each  individual  must  make  some  effort  to  see  that  finan- 
cial support  is  given  to  the  movement  if  the  good  work  is  to 
continue. 

Induitria  Relations— Labor's  Standpoin'; 

The  chairman  then  introduced  Mr.  Tom  Moore,  chair- 
man Dominion  Trades  &  Labor  Bureau,  to  speak  on  "In- 
dustrial Relations — Labor's  Standpoint." 

Efficiency,  Mr.  Moore  said,  from  Labor's  viewpoint,  was 
not  judged  by  the  standard  of  dollars  and  cents  or  the  un- 
it of  oiitput.  hut  in  its  effect  on  human  happiness  and  con- 
tentment. "He  condemned  the  so-called  "efficiency"  systems 
which  had  sought  to  standardize  human  beings  and  to  make 
them,  as  far  as  possible,  mechanically  perfect.  Such  sys- 
tems had  brought  labor  to  believe  that  capital  had  no  in- 
terest in  a  man  beyond  the  number  of  movements  that  could 
be  got  out  of  him  in  a  day'.s  work.  The  monotony  of  con- 
tinuously repeating  one  small  operation,  also,  was  deaden- 
ing to  the  human  mind,  and  while  by  means  of  this  special- 
ization higher  efficiency  had  Ijeen  at  first  obtained,  the  ulti- 
mate result  was  a  lower  standard  of  efficiency,  due  to  the 
harmful  effect  upon  the  workman.  Real  efficiency  could 
only  be  brought  about  l)y  the  contentment  of  the  workers, 
and  to  produce  this  contentment  the  conditions  surrounding 
them,  both  in  the  factory  and  in  their  homes,  would  have 
to  be  congenial.  Better  housing  was  urgently  needed  and 
safer  and  more  sanitary  conditions  generally  in  industry. 
Neither  would  the  workers  be  satisfied  until  they  were  given 
their  share  in  the  management  of  industry,  and  it  was  the 
duty  of  the  manufacturers  to  educate  them  so  that  they 
would  be  capable  to  take  part  in  this  control.  An  obstinate, 
stand-pat  attitude  on  the  part  of  the  employers  would  result 
in  labor  seizing  what  they  believed  to  be  their  right  by 
force.  Such  action  would  he  disastrous  at  present,  as  in  the 
case  of  Russia.  The  country,  therefore,  must  make  provi- 
sion for  the  situation  and  gradually  educate  the  workers 
along  these  lines. 

The  Employers'  Standpoint 

Mr.  J.  F.  M.  Stewart  spoke  for  the  employer.  Mr.  Stew- 
art said  that  the  reasonable,  fair-minded  labor  man  and  the 
reasonable,  fair-minded  employer  are  to-day  looking  at  the 
problems  before  them  through  nearly  the  same  size  spec- 
tacles, but  unfortunately  there  were  extremists,  and  the 
extremist  on  the  labor  side  was  probably  the  more  danger- 
ous. When  the  armistice  was  signed  labour  was  nervous 
and  fearful  of  unemployment,  as  also  were  the  employers, 
but  it  was  to  the  credit  of  labor,  during  the  months  of  re- 
adjustment, that  it  has,  on  the  whole,  played  fair  and,  gen- 
erally speaking,  co-operated  in  this  enormous  task.  The 
manufacturers,  too,  never  tackled  a  problem  with  more  ser- 
ious misgivings  and  more  anxiety,  nor  with  more  determin- 
ation than  they  have  tackled  this  problem  of  peace  read- 
justment. 

With  regard  to  the  future,  Mr.  Stewart  was  very  opti- 
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niistic.  He  said:  "Having  reg'ard  'for  present  day  conditions 
in  tliis  country,  which  are  not  l)olstered  up  in  any  way,  I 
would  predict  that  when  Canada's  real  effort  gets  under  way 
by,  say,  the  middle  of  this  summer,  that  there  will  be  a 
real  shortage  of  labor." 

The  immediate  and  jjressing  need,  the  speaker  pointed 
out,  was  for  capital  and  labor  to  k-ee])  lirm  and  steady.  He 
did  not  suggest  for  a  moment,  however,  that  the  problems 
of  lal)or  should  be  relegated  to  the  background.  One  mea- 
sure, he  warned  against  was  the  undue  shortening  of  the 
working  day.  Hours  of  labor  had  been  gradually  reduced, 
and  employers  recognized  that  this  should  be  so,  but  to. 
make  the  working  day  in  Canada  six  hours,  as  has  been 
proposed,  is  not  possil)le.  He  believed,  however,  that  the 
workers  should  be  taken  much  more  into  the  confidence 
of  the  management  of  industrial  plants.  The  workman  was 
entitled  to  recognition  of  his  rights  as  a  person.  Also,  there 
was  social  legislation  of  which  he  was  in  favor — such  as 
mothers'  pensions  and  old-age  pensions.  Finally,  he  pointed 
out  the  big  opportunities  before  capital  and  labor  in  this 
country,  and  he  believed  that,  working  together,  they  could 
make  it  the  happiest  home  on  earth. 


Sufficient  Power  for  Twenty  Cities— Southern 
British  Columbia  is  Rich  in  Important 
Water  Powers 

In  British  Columbia,  there  are  many  important  water- 
powers.  The  investigation  of  the  water-powers  of  British 
Columbia  by  the  Commission  of  Conservation  has  disclosed 
the  existence  of  two  great  water-power  centres,  namely,  Nel- 
son, with  400,000  h.p.  within  a  radius  of  fifty  miles,  and  Van- 
couver, with  300,000  h.p.  within  the  same  distance.  Based 
on  experience  at  Toronto,  these  quantities  would  suffice  for 
a  population  of  1,700,000  at  Nelson,  or  for  10  manufacturing 
cities  of  170,000  each.  The  power  near  \'ancouver  would 
suffice  for  one  manufacturing  city  of  1,2.50,000  population,  or 
for  10  cities  of  125,000  each. 

There  are  12  power-sites  in  British  Columbia  of  50,000 
h.p.  and  upwards.  With  the  exception  of  the  South  fork 
Quesnel  and  Peace  river,  all  these  powers  are  less  than  135 


miles  from  the  49th  parallel. 

Kootenay  river.  Upper  and  Lower  Bonnington 

falls,  possible  development   125,000  h.p. 

Pend  d'Oreille  river,  Waneta   73,000  " 

Pend  d'Oreille  river,  Salmon  river                             50,00  " 

-''Thompson  river   100,000  " 

*Fraser  river,  Hellgate   300,000  " 

Bridge  river  tunnel   70,000  " 

Stave  river,  lower  site   52,000  " 

Stave  river,  upper  site   52,000  " 

Coquitlam-Bunzten,  north  arm  Burrard  Inlet  . .  84,000  " 

Campbell  river,  possible   100,000  " 

South  fork  Quesnel  river   90,000  " 

Peace  River  canyon   100,000  " 

There  are  18  power  sites  of  between  30,000  and  50,000  h.p. 

Eight  of  these  sites  are  distant  less  than  100  miles  from  the 
49th  parallel. 

Kootenay  river,  Cora  Lynn  to  Cranite  rapids  .  .  .  23,000  h.p. 

Kootenay  river,  rapids  near  mouth    20,000  " 

Pend  d'Oreille  river.  Nine-mile  falls   33,000  " 

Pend  d'Oreille  river,  F"ifteen-mile  creek    34,000  " 

Columbia  river,  Long  rapids   30,000  " 

Adams  river   30,000  " 

Barriere  river,  ultimate  develoi)ment   30,000  " 

Murtle  river,  Helmcken  falls   30,000  " 

Nahatlatch  river,  rapids  below  lakes   30,000  " 

Jones  lake  (Frascr  river)    35,000  " 


Jordan  river  (35,000  h.p.  developed),  ultimate  ....  38,000  " 

Chcakamus  river.  Bear  Mount  canyon   40,000  " 

Powell  river  (34,000  h.p.  developed)  ultimate  33,000  35,000  " 

Nechako  river.  Grand  canyon   30,000  " 

Nechako  river.  Tetachuck  falls  and  rapids  ..    ..  30,000  " 

Bulkley  river,  Hagwilget  canyon   30,000  " 

Nass  river,  falls  below  Oanberry  river   20,000  " 

Nass  river,  rapids  and  falls  below  White  river  . .  20,000  " 


■"Development  barred  owing  to  presence  of  railways. 

There  are  29  ])ower  sites  of  between  10,000  and  20,000  h.p. 
caijacity  and  585  of  less  than  10,000  h.p.  The  report  of  the 
Commission  of  Conservation  on  the  Water  Powers  of  Bri- 
tish Columbia  includes  all  available  data  respecting  644 
water-power  sites. 


Assisting  Returned  Technical  Men 

,\n  appeal  for  co-operation  in  assisting  returned  techni- 
cal men  was  made  by  Mr.  Fraser  Keith,  secretary  of  the  En- 
gineering Institute  of  Canada,  at  the  Montreal  Electrical 
Luncheon  on  March  19th.  During  the  next  ten  years,  said 
Mr.  Keith,  Canada  would  witness  the  greatest  industrial  ex- 
pansion in  the  history  of  the  world.  This  would  involve  the 
development  of  our  natural  resources,  and  the  connecting 
link  between  these  resources  and  their  conversion  into  na- 
tional wealth  was  the  technical  man.  Every  advancement 
has  been  made  by  the  solution  of  some  technical  problem. 
Besides  our  wonderful  natural  resources,  one  of  the  greatest 
assets  that  Canada  possessed  was  the  technical  man.  a  fact 
which  was  not  generally  recognized.  Technical  men  would 
be  needed  as  never  before.  There  was,  however,  a  very 
serious  danger  confronting  this  country.  The  war  had  drain- 
ed the  universities  and  technical  schools  of  some  of  the  very 
best  men,  and  the  danger  was  in  connection  with  the  return 
of  these  men.  If  they  were  not  assisted  in  the  matter  of  find- 
ing suitable  positions  the  technical  knowledge  gained  before 
the  war  would  be  lost.  The  co-operation  of  the  Federal 
Government  and  the  various  technical  associations  had  been 
asked  with  a  view  to  solving  the  problem.  It  was  absolutely 
necessary  that  some  scheme  should  be  devised  whereby  the 
^echnicgl  men  should  be  established  in  civil  life.  Between 
3,000  and  4,000  technical  men  had  gone  overseas,  and  the 
country  owed  these  men  everything  that  was  possible  in  the 
way  of  assisting  them  to  secure  suitable  positions.  He  asked 
the  co-operation  of  those  present  to  this  end.  It  was  agreed 
that  the  Committee  of  the  Luncheon  should  assist  in  the 
way  suggested  by  Mr.  Keith. 


Tenth  Annual  Report  of  H.  E.  P.  C.  O. 

The  third  volume  of  the  tenth  annual  report  of  the 
Hydro-electric  Power  Commission  of  Ontario,  for  the  year 
ended  October  31,  1917,  has  just  been  issued.  This  com- 
prises 196  pages  of  hydrometric  data  gathered  during  the 
year  October  1,  1916,  to  September  30.  1917,  on  the  waters 
of  the  province  of  Ontario.  At  fifty-seven  stations  the  stream 
f!o>"  has  been  under  regular  observation  and  the  results  for 
the  year  are  given  in  this  report.  With  the  object  of  bring- 
ing the  publication  of  stream  flow  data  under  the  same 
water  year  as  that  adopted  by  Federal  and  other  sources, 
the  year  October  1  to  September  30.  will  be  used  by  the  Com- 
mission in  future  publications. 


Under  a  Bill  introduced  into  the  Quebec  Legislature, 
amendment  is  made  to  the  law  whereby  power  companies 
expropriate  land  on  which  to  erect  transmission  lines.  At 
l)resent  they  are  obliged  to  buy  more  land  than  is  needed,  and 
the  change  is  to  allow  them  to  take  only  what  is  actually 
required. 
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Ontario  Hydro  Commission  Building  a  Half  Doz- 
en Locomotives  to  Supplement  12  Already 
Operating  on  Chippewa  Work 

Tin-  Hyclro-clcctrif  I'owcr  I. Ommissioii  oi  OiUario  arc 
building  for  use  on  the  Niagara  Power  development  six  elec- 
tric locomotives  of  which  the  following  is  a  general  descrip- 
tion. These  six  locomotives  will  supplement  12  other  smaller 
locomotives  at  present  in  operation  at  tlu-  Falls  (lcveloi)mcnt 
and  numi)ered  E.  to  El2; 


General  Dimensions 

Lengtli  overall   .  .    41   ft.    l»  in. 

Length  of  truck  centrc>    2')  "  0  " 

Length  of  main  cab   1(>  "  " 

Length  of  auxiliary  cab   "  •>  " 

W  idth  over  main  cal>   (•  "  <1  " 

W  idth  over  side  sills  of  locomotive   "  (>  " 

W  idth  over  auxiliary  cab   <"'  "  '>  " 

Height  of  rail  to  bottom  of  side  sills   :!  "  4  " 

Height  of  rail  to  centre  of  coupler  knuckle   2  "  iOyi" 

Height  of  rail  to  top  of  roof   12  "  ay," 

Truck  wheel  base   T  "  0  " 

Track  gauge   4  "  ^'A 


The  locomotive  is  designed  for  double  end  operation  for 
lither  switching  or  road  service.  Both  ends  are  symmetrical 
about  the  centre  line  across  the  body,  the  total  v(reight.  in- 
cluding equi|iment.  being  100,000  lbs. 

Trucks  are  of  the  arch  bar  type  with  M.C.B.  class  C 
springs.  W  heels  are  3()-in.  chilled  .grey  irt)n  M.C.B.  1913  pro- 
file; avles  M.C.B.  .)}<i-in.  x  10-in.;  journals  with  centre  between 
hubs  of  wheels  of  50-in.  to  take  motor  bearings  and  cast  steel 
gears  which  are  pressed  on  the  axle. 

L'nder  frame  has  six  12-in.  1  beams  at  40  lbs.  sills  the  full 
length  of  the  locomotive  with  8-in.  I  beams  at  25  lbs.;  cross 
>ills  rivetted  to  longitudinal  sills;  end  buffers  15-in.  channel 
at  3.'{  lbs.  rivetted  to  sides  of  longitudinal  sills;  bolster  1-in. 
X  14-in.  X  9-ft.  0-in.  longitudinal  sills. 

Main  cab  box  type  with  two  side  doors;  two  end  doors, 
four  side  windows,  four  end  windows  and  removalile  doors 
between  the  main  cab  and  hoods. 

Two  hoods  are  located  at  each  end  of  main  cab  with 
two  removable  doors  on  one  side  of  each  hood.  Carlines  and 
posts  in  hoods  and  main  cabs  are  standard  structural  shapes 
with  inside  finish  in  main  cab  only. 

.\dditional  ballast  is  added  in  flooring  by  pjacing  solid 
cast  iron  slabs  2^-in.  thick  by  18-in.  by  9-ft.  0-in.  long  in  the 
floor  under  the  hoods  at  each  end  only.  This  ballast  weighs 
altogether  34.080  lbs.,  and  brings  the  weight  of  body  truck 
equipment,  etc..  up  to  the  required  100.000  lbs.  total  neces- 
sary for  proper  tractive  effort. 

The  electrical  equipment  consists  of  four  G.E.  CC)  B  mo- 
tors 12.'>  h.p.  each,  two  mounted  on  each  truck:  type  M. 
multiple  unit  control  consisting  of  3  sets  of  D.B.  31  con- 
tactors, each  set  consisting  of  13  contactors:  2  D.B.  20  re- 
versers;  10  frames  of  rheostats;  2  C.  6  controllers;  3  B.T.  33.5 
junction  boxes;  necessary  kicking  coils,  lightning  arrester, 
main  switch,  motor  cut-out  switches,  fuse  boxes,  choke 
coil  control  switch,  lighting  headlight  and  heater  switches, 
trolleys,  etc. 

Each  pair  of  two  motors  is  wired  up  in  such  a  way  as  to 
.give  two  sets  of  equipment  separate  and  distinct  from  each 
other  which  are  paralleled  together  in  each  controller,  one 
of  which  is  at  each  operating  end.  Located  in  front  of  each 
operating  position  where  they  can  be  readily  seen  and  used 
in  operation  and  under  the  hood  is  one  set  of  contactors,  one 
reverser,  air  gauges,  whistle  valve,  sander  valve,  dump  line 
valves,  ammeter  and  all  control  switches. 

All  control  leads  are  special  standard  19-25  wires  and  run 


in  conduit  without  color>,  each  individual  wire  being  tested 
out  before  connection. 

.\11  main  leads  are  special  standard  extra  flexible  wire 
and  are  run  singly,  each  one  in  a  separate  conduit  with  the 
bellmouths  and  .gaskets  in  each  end  for  weather  ijroofing 
and  to  prevent  wearing  of  insulation  on  wires  in  operation. 

.\ir  brake  equipment  is  Westinghouse  No.  14  E.L.  loco- 
motive air  br.ike  as  used  by  i)resent  steam  roads  with  two 
50  cubic  feet  motor  driven  air  compressors,  both  located  in 
main  cab.  Extra  features  are  the  dump  line  operating  coup- 
lers, and  values  used  for  operating  20  cu.  yd.  dump  cars  on 
the  Niagara  Power  Development. 

.\I1  compressors  and  control  are  equipped  with  multiple 
unit  features  so  that  it  is  i)ossible  for  one  operator  to  oper- 
ate two  or  more  locomotives  from  the  one  controller. 

Four  trolley  I)ases  are  used  due  to  the  double  end  oper- 
ation and  side  trolley  wire  construction  used.  The  trolley 
wire  on  which  these  locomotives  will  operate  is  located  7  feet 
from  the  centre  line  of  the  track  and  24  feet  from  the  rail  re- 
quiring the  use  of  four  trolley  bases  with  poles  bent  out  to 
reach  this  wire. 

Interior  finish  of  cab  is  painted  dark  green;  floors,  doors 
and  sash,  medium  gray;  outside  body  and  truck,  black;  letter- 
ing and  stri])ping  in  yellow;  numbers  E  13  to  E  18  inclusive 
lettered  Hydro-electric  Power  C"ommission. 


Fundamentals  of  Readjustment 

.\t  the  recent  mid-winter  meeting  of  the  American  Elec- 
tric Railway  .\ssociation.  held  in  New  York,  one  of  the  most 
important  reports  jjresented  was  that  by  the  Committee  on 
Readjustment.  Mr.  P.  H.  Gadsden,  chairman  of  the  commit- 
tee, pointed  out  that  there  were  certain  fundamentals  which 
must  control  the  adjustment  of  the  relations  between  the 
companies  and  the  communities  they  serve,  which  his  commit- 
tee outlined  as  follows: 

1.  The  elecric  railways  of  the  country  are  breaking  down 
under  |)resent  conditions  of  operation.  .\s  a  result,  the  pub- 
lic is  being  deprived  of  service  and  is  facing  certain  financial 
losses  through  the  depreciation  O'f  electric  railway  securities 
which  are  held  by  savings  banks,  life  insurance  and  trust  com- 
panies and  other  similar  institutions  in  which  its  savings  are 
invested. 

2.  This  condition  is  primarily  due  to  the  economic  error 
of  establishing  an  inflexible  fare  regardless  of  the  cost  of  the 
service  rendered  or  the  distance  hauled. 

.'!.  To  correct  this  difficulty,  flexible  fares  must  be  es- 
tablished which  will  he  automatically  adjusted  to  the  cost 
of  the  service  demanded  by  and  furnished  to  the  community. 

4.  .\  necessary  element  of  the  cost  of  service  is  such  a 
return  on  the  fund  employed  as  will  attract  capital  to  the 
public  service.  To  provide  incentive  to  enterprise  and  in- 
itiative, there  must  be  an  additional  reward  for  economical 
management. 

5.  In  the  interest  of  the  car  rider,  who  must  ultimately 
pay  the  cost  of  local  transportation,  every  special  impost 
and  tax  which  cannot  be  justified  upon  the  ground  that  it  is 
payment  for  benefits  received  should  be  abolished. 

6.  To  secure  satisfactory  service  and  keep  fares  as  low 
as  possible,  the  public  must  act  on  the  principle  of  the 
".greatest  good  to  the  greatest  nun:'ber"  and  must  co-operate 
with  the  operating  companies  in  making  effective  economies 
by  the  use  of  "skip-stops,"  one-man  cars,  etc.;  and  the  speed- 
ing up  of  schedules  by  reduction  of  vehicular  interference. 

7.  Electric  railway  transportation  is  a  community  prob- 
lem to  be  solved  by  the  community  and  the  company  acting 
together  and  animated  by  a  spirit  of  civic  interest  and  devo- 
tion to  the  public  service  and  having  as  its  object  the  estab- 
lishment of  such  regulations  as  will  give  the  public  the  great- 
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est  efficiency,  economy  and  enterprise  in  the  oijeration  of 
their  transportation  utilities. 

8.  The  committee  proposes  to  carry  out  as  rapidly  and 
as  efYectively  as  possible  the  following  program: 

a.  To  furnish  to  members  of  the  association  at  as  early 
a  date  as  possible,  information  concerning  franchise  settle- 
ments and  agreements  along  service  at  cost  and  other  lines. 

b.  To  analyze  these  various  agreements  and  present  for 
the  information  of  the  companies  such  a  summary  of  their 
provisions  as  will  provide  a  guide  in  the  drafting  of  new 
ordinances  or  agreements. 

c.  To  directly  assist  communities  in  which  the  readjust- 
ment of  franchise  relations  are  under  way. 

d.  To  furnish  at  the  instance  of  the  railway  company  to 
civic  organizations  and  similar  bodies,  information  as  to, 
and  studies  of,  public  utility  questions. 

Mr.  Gadsden  suggested  two  alternative  solutions  of  the 
predicament  in  which  the  railways  found' themselves:  (1)  The 
general  acceptance  of  some  sort  of  service-at-cost  plan,  and 
(2)  the  adoption  of  some  kind  of  municipal  or  governmental 
ownership. 


N.  S.  Tramways  Increase  Earnings 

The  Nova  Scotia  Tramways  and  Power  Company  report 
sent  out  to  shareholders  today  shows  that  despite  labor  dif- 
ficulties, influenza  epidemic,  which  reduced  traffic,  and  day- 
light saving,  which  cut  demand  for  lighting  currents,  the 
gross  earnings  show  a  slight  increase  over  the  previous  year. 
Permission  being  granted  hy  the  Board  of  Public  Utilities 
to  increase  the  price  of  gas,  the  directors  believe  this  depart^ 
ment  will  be  able  to  operate  with  a  margin  of  profit,  which 
was  not  the  condition  prior  to  the  granting  of  the  increase. 

Mention  is  made  of  the  Board  of  Public  Utilities  having 
ordered  additions  to  rolling  stock,  and  extensions  and  im- 
provements in  the  present  track  layout.  The  report  says  the 
prospects  for  increased  business  in  the  various  departments 
of  the  company's  activities  are  bright. 


A  Zone  System  of  Fares 

The  president  of  the  Public  Service  Railway  of  New 
Jersey  recently  presented  a  plan  before  a  hearing  of  the  Pub- 
lic Utility  Commission  of  that  city,  for  a  zone  system  of  fares 
on  the  lines  of  his  company.  The  rates  recommended  are  as 
follows:  A  stand-iby  or  ready-to-serve  charge  of  4c  and  a  dis- 
tance rate  of  Ic  a  mile,  making  the  fare  for  the  first  mile  5c, 
second  mile  6c,  third  mile  7c,  and  so  on.  A  charge  is  also 
made  for  transfers;  a  ready-to-serve  charge  of  Ic  with  a  dis- 
tance rate  of  Ic  a  mile,  so  that  a  one-mile  transfer  costs  2c, 
a  2-mile  transfer,  3c,  and  so  on.  The  fare  would  be  collected 
on  the  pay-as-you-leave  system,  passengers  receiving  an 
identification  zone  slip  as  they  leave.  The  company  claimed 
that  it  was  entirely  practicable  to  collect  fares  on  this  basis. 


Toronto  Section  A.I.E.E. 

The'  Toronto  Section  of  the  American  Institute  of  Elec- 
trical Engineers  held  their  usual  semi-monthly  meeeting  in 
the  Engineers'  Club  on  March  21st.  The  address  was  by  Mr. 
J.  Lester  Woodbridge,  on  "Storage  Batteries."  There  was  a 
large  attendance  and  a  spirited  discussion  following  the  ad- 
dress. The  April  4th  meeting  will  be  addressed  by  Mr. 
George  D.  Leacock.  The  April  11th  meeting  will  be  held  in 
Hamilton.    The  annual  meeting  is  on  April  25th. 


The  Gatineau  Development  Co.,  Ltd.,  of  Maniwaki,  P.Q., 
has  been  incorporated  with  a  capital  of  .$99,000  to  carry  on  the 
business  of  an  electric  light  company  in  the  township  of  Egan, 
and  to  deal  in  electric  fixtures  and  supplies. 


Cost  of  Reading  Meters  and  Billing  Customers 
Reduced 

.\  considerable  item  in  the  expense  account  of  the  cen- 
tral station  is  the  cost  of  reading  meters  and  billing  custom- 
ers. The  manager  of  a  large  plant  who  has  been  successful 
in  effecting  big  economies,  writes  in  "System"  as  follows: 

Meter  Reading  and  Billing  Economies 

If  we  keep  on  cutting  corners  we  figure  that  pretty  soon 
we'll  get  our  collection  expense  down  to  0.  In  postage  alone 
we've  cut  our  expense  from  $50  to  $2.07. 

We  have  done  this  by  changing  our  method  of  getting 
our  bills  to  our  customers  not  once,  but  three  times.  In 
other  words,  we  did'nt  stop  with  one  improvement,  even  if 
that  improvement  did  save  us  $15.  We  made  another  and 
still  another  and  we're  not  satisfied  yet.  I'm  sure  we  can 
find  at  least  one  more  cut  to  make. 

We  have  2,274  customers  located  in  several  towns.  At 
one  time  we  mailed  out  all  of  our  bills.  Of  course  we  sent 
each  customer's  bill  under  personal  cover. 

That  was  when  it  cost  us  $50  to  get  our  bills  to  our  cus- 
tomers. Our  first  saving — of  $15 — came  when  we  sent  sever- 
al bills  under  one  cover.  We  had  to  revise  our  mailing  lists 
to  do  it.  If  we  had  a  customer  who  operated  a  store,  we 
mailed  his  residence  bill  land  his  business  bill  in  one  envelop 
to  his  lousiness  address;  if  his  salesmen  were  also  customers 
we  included  their  bills  in  the  same  envelop. 

We  were  able  to  make  many  combinations  like  this  and 
wc  had  but  few  objections.  Where  we  did  we  mailed  the 
bills  separately. 

We  were  satisfied  to  pay  $35  to  mail  our  bills  for  just 
.1  little  while,  however.  Another  change  made  it  possible  to 
cut  down  this  cost  still  further. 

In  some  of  the  towns  in  which  we  operate  we  have  men 
working  on  regular  monthly  salaries.  These  men  have  miscel- 
laneous duties;  whether  they  are  busy  or  not,  their  salaries 
go  on  just  the  same.  If.  then,  we  figure,  we  could  get  an  ad- 
ditional necessary  operation  from  this  fixed  expense,  we 
would  be  saving  the  cost  of  that  additional  operation.  So 
we  arranged  to  have  these  men  deliver  the  bills. 

Just  as  soon  as  the  bills  are  made  out  we  send  them  to 
the  local  offices.  Here  they  are  sorted  by  street  and  number 
and  dated;  and  then  delivered. 

That  brought  down  the  cost  of  getting  our  bills  to  our 
customers  to  $8.83. 

The  last  change  we  made  was  to  cut  out  the  bills  alto- 
gether in  those  towns  where  it  was  practical  to  do  so.  Of 
course  that  meant  a  saving  of  much  more  than  postage.  We 
figure,  roughly,  that  we  have  been  able  to  save  $10.95  in  of- 
fice and  collection  follow-up  work. 

Formerly  we  read  meters  each  month  between  the  four- 
teenth and  twenty-third.  The  statements  would  be  made  out 
in  the  central  office  and  mailed  to  reach  our  customers  on 
the  first  of  the  following  month. 

Bills  were  payable  on  the  tenth.  Few  of  our  customers 
paid  promptly,  however,  especially  since  we  had  to  remove 
our  prompt-payment  discount  on  account  of  increased  costs. 
That  meant  we  had  to  wait  until  the  twenty-fifth  for  our 
money,  and  to  send  a  collector  for  it  then. 

So  we  decided  to  reach  the  meter,  figure  the  charge,  and 
collect  the  money  all  at  one  time.  We  furnished  each  reader 
with  the  necessary  account  and  receipt  slips. 

We  save  at  least  an  extra  call,  and  we  save  a  lot  of  cleri- 
cal work  in  the  office.  We're  able  to  straighten  out  a  dis- 
pute right  on  the  spot. 

The  $2.67  postage  we  still  pay  is  for  bills  to  customers 
in  those  towns  where  we  have  not  been  able  to  make  this 
last  change.  But  we  arc  hoping  soon  to  bring  those  towns 
into  line. 
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"  Greater  Turnover "  is  the  Problem  of  the 
Electrical  Industry— Proper  Machinery 
Must  Be  Supplied 

Since  Mr.  Goodwin  made  his  cursory  visit  to  some  of  the 
electrical  stores  in  Toronto,  there  is  evidence  that  his  few 
words  of  advice  have  taken  effect,  hut  no  one  could  say 
that  there  is  not  still  much  room  for  improvement.  The  cry- 
ing need  not  only  in  Toronto,  but  throughout  the  length 
and  breadth  of  the  Dominion  is  more  electric  stores  and  bet- 
ter stores.  How  can  tlie  industry  prosper  otherwise  ?  The 
demand  for  electrical  appliances  is  constantly  increasing. 
The  quantity  and  number  is  also  increasing  at  a  tremendous 
rate.  Is  it  not  true  that  the  profits  from  the  merchandising 
of  electrical  devices  are  attractive  ?  Why  then  is  there  such 
a  dearth  of  good  electric  stores  ? 

The  manufacturer  says  the  answer  lies  in  the  fact  that 
the  merchandising  of  appliances  has  been  left  to  a  class  of 
men  who  do  not  yet  quite  grasp  the  situation.  They  are  not 
merchants  by  training — perhaps  not  even  by  instinct.  They 
were  contractors  first  and  this,  in  many  cases,  still  occupies 
the  chief  place  in  their  attention.  Yet  no  one  can  fail  to  see 
that  the  electrician,  with  his  special  knowledge  of  the  trade, 
is  the  proper  man  to  handle  electrical  goods. 

The  dealer,  on  the  other  hand,  claims  that  the  profits 
allowed  by  the  manufacturer  and  jobber  are  not  sufficient. 
He  points,  for  example,  to  the  shoe  trade,  where  profits 
anywhere  from  50  to  100  per  cent,  are  readily  obtained — 
and  this,  too,  on  constantly  recurring  sales.  No  one  attempts 
to  fix  the -retail  price  of  shoes.  No  one  insists  on  giving  a 
one.  two.  three  or  five  year  guarantee.  Why  should  the  elec- 
trical appliance  business  be  surrounded  by  so  much  red 
tape  ? 

Between  these  two  views  it  is  surely  possible  to  reach  a 
solution.  The  big  thing  we  are  all  after  is — increase  in  vol- 
ume of  turnover.  This  means  many  electrice  stores,  well- 
equipped  with  salesmen  who  understand  electric  goods,  and 
also  know  the  retail  business,  and  this  condition  again  is  only 
possible  if  the  inducements  are  sufficiently  remunerative. 

In  a  nutshell — we  must  make  the  electric  retail  business 
so  attractive  that  plenty  of  good  men  will  get  into  it. 


A  Mistake  Today  Will  Retard  the  Industry 
Many  Years 

"Hardware  dealers  are  a  big  factor  to-day  in  the  electrical 
field.  In  many  places  they  are  the  dominant  factor.  Many 
of  the  largest  firms  would  far  rather  have  their  various 
specialties  handled  through  the  hardware  stores  than  through 
the  electrical  dealers.  This  may  seem  strange,  but  the  ex- 
planation is  simple.  They  have  found  by  actual  experience 
that  the  hardware  dealer  is  a  keen,  aggressive  business  man, 
and  that  he  will  push  sales  in  every  possible  way.  Many  of 
the  electrical  dealers  on  the  other  hand  are  content  to  take 
what  business  comes  to  them.  Where  the  hardware  man 
advertises  aggressively  and  puts  on  nice  window  displays, 
and  places  the  electrical  lines  he  is  handling  at  various  points 
in  his  store  where  everyone  who  comes  in  will  see  them. 


the  electrical  dealer  very  often  is  content  with  putting  a 
couple  of  irons  in  the  window  and  maybe  not  changing  the 
window  for  a  month.  It  is  the  easiest  thing  in  the  world 
for  the  hardware  dealer  to  take  away  business  from  the 
electrical  man  under  circumstances  of  this  kind,  and  he  has 
done  it." 

This  is  from  a  hardware  journal  that  is  making  a  big  bid 
for  the  support  of  the  electrical  manufacturers  and  jobbers. 
It  is  true  only  insofar  as  it  indicates  that  electrical  contrac- 
tor-dealers are  not  sufficiently  aggressive.  It  is  not  true 
that  hardware  stores  in  general  push  the  sale  of  electrical 
appliances.  They  simply  stock  a  few  of  the  most  attractive 
looking  of  them.  As  pointed  out  in  these  pages  frequently, 
the  hardware  merchant  is  not  in  sympathy  with  the  elec- 
trical industry.  He  knows  and  cares  nothing  about  it  be- 
yond the  mere  profit  it  brings  him  as  a  side  issue.  Neither 
does  he  make  friends  of  the  industry  among  his  chance  cus- 
tomers, l)ecause  he  is  in  no  way  equipped  to  give  these  cus- 
tomers electrical  service  in  the  form  of  information,  advice, 
repairs,  etc.  .\nd  the  placing  of  electrical  devices,  as  we 
electrical  men  all  have  found  out  by  bitter  experience,  is  al- 
most purely  a  matter  of  "service."  In  other  words,  selling 
electrical  appliances  is  largely  the  sale  of  an  "idea."  Conse- 
quently the  appliance  does  not  "stay"  sold  unless  the  idea 
is  maintained  by  a  constant  and  efficient  service. 

Does  it  not  follow  then  that  the  ultimate  result  of  the 
placing  of  electrical  appliances  in  the  hands  of  hardware 
merchants  would  be  entirely  detrimental  to  the  electrical 
trade?  We  think  so  and  we  strongly  urge  that  manufacturers 
and  jobbers  who  may  have  thought  of  following  this  path 
of  least  resistance  should  reconsider  whether,  in  the  end, 
their  business  would  not  be  much  more  voluminous  and  pro- 
fitable if  handled  by  the  contractor-dealer  who  knows  these 
goods. 

It  may  be  true,  and  we  will  admit  for  the  sake  or  argu- 
ment that  it  is,  that  hardware  men  are  more  experienced 
merchandisers  than  are  the  contractor-dealers.  This,  how- 
ever, is  a  defect  that  can  be  remedied.  There  is  no  reason 
why  electrical  contractor-dealers  should  not  be  schooled  in 
proper  methods  of  retailing.  On  the  other  hand  it  will  never 
be  possible  to  excite  the  interest  or  gain  the  sympathy  of  the 
hardware  dealer  because  his  interests  and  sympathies  are 
already  spread  over  an  almost  infinite  field.  The  only  thing 
that  attracts  his  sympathy  is  "profit,"  and  if  nails  or  bolts 
yield  him  more  profit  than  electric  toasters  and  give  hin. 
less  trouble,  then  his  sympathies  will  lie  with  the  nails  and 
bolts. 

The  item  quoted  alone,  however,  indicates  that  a  definite 
propaganda  is  under  way  to  disorganize  the  electrical  indus- 
try. It  is  a  serious  situation  enough.  It  is  not  alone  the 
electrical  dealer  that  is  affected,  but  the  whole  trade.  The 
dealer  problem,  however,  is  the  crux  of  the  whole  situatioh 
because  he  is  the  funnel  through  which,  ultimately,  the  pro- 
ducts of  the  whole  industry  must  pass  to  the  consumer.  If 
our  contractor-dealers  are  properly  organized  and  properly 
equipped  for  merchandising  there  is  scarcely  any  limit  to  the 
possibilities  of  expansion  in  the  electrical  trade.  If,  on  the 
other  hand,  the  merchandising  of  these  goods  should  get  into 
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the  hands  of  any  unsympathetic  group  of  retailers,  tlu-  wliole 
industry  may  easily  i)ecome  dwarfed  and  stagnant. 

It  is  a  question  that  must  be  met  and  solved,  and  solution 
can  only  come,  we  believe,  by  the  close  working  together  of 
manufacturer,  joW^er  and  contractor-dealer  so  that  a  com- 
prehensive and  sufficient  scheme  may  be  worked  out  and 
carried  out. 


Toronto   Electrical  Contractors  Launch  the 
Open  Price  Plan 

The  Toronto  Electrical  Contractors'  Association,  as  inti- 
mated in  our  recent  issues,  have  taken  the  plunge  and  launch- 
ed the  "Open  Price  Plan"  of  submitting  tenders. 

The  whole  plan  is  very  clearly  outlined  in  an  information 
sheet  just  distributed  by  the  Open  Price  Committee.  It  will 
be  noted  that  the  information  is  being  exchanged  through  a 
central  office  or  "Clearing  House,"  just  as  banks  daily  dis- 
tribute and  exchange  their  bills,  cheques,  drafts,  and  so  on. 
The  "Information  Sheet"  is  reproduced  below  and  is  fully 
explanatory : 

INFORMATION  OPEN  PRICE  PLAN 
EFFECTIVE  MARCH  24,  1919. 
of 

Toronto  District — The  Ontario  Association  of  Electrical 
Contractors  and  Dealers 

Toronto,  Monday.  March  10,  1919, 
1.  The  Open  Price  Plan  is  open  to  every  member  of  the 
Association.    Each  member  will  bt  supplied  with  the  follow- 
ing forms: — 

(a)  Information  Sheet. 

(b)  Forms  for  copy  of  tenders  and  summary  of  es- 
timate. 

(c)  Printed  Envelopes  to  "Clearing  House." 

3.  Each  member  shall  report  to  "Clearing  House " 
as  follows,  at  the  same  time  and  by  the  same  means  by 
which  original  tender  is  sent.  (That  is,  by  mail,  phone,  etc.) 

(a)  Two  Copies  of  Original  Tender,  with  summary 
of  estimate. 

(b)  Enclosed    in     ijrinted     enveloj^e    to  "Clearing 
House." 

It  is  important  to  fill  in  all  information  on  Summary  of 

of  estimate. 

3.  Upon  receipt  of  this  information,  "Clearing'  House" 
will  exchange  this  information  with  all  others — who  have 
reported  tenders — on  the  same  job. 

4.  Successful  contractor  s4iall  report  by  letter  in  duplicate 
to  "Clearing  House"  immediately  upon  closing  job,  that  same 
has  been  closed  and  the  price. 

.').  Notice  of  award  will  then  be  mailed  by  "Clearing" 
House"  to  all  members  who  have  tenedered  on  job. 

().  Meetings  will  be  held,  in  addition  to  the  regular  busi- 
ness meetings  of  the  Association,  for  the  express  purpose  of 
discussing  all  the  information  obtained  and  the  subjects  of 
estimating  and  cost  accounting.  (Minutes  of  these  meetings 
may  possibly  he  exchanged  for  those  of  similar  meetings 
in  New  York  and  Chicago). 

The  adoption  of  the  Open  Price  Plan  is  the  result  of 
Mr.  Goodwin's  suggestion  at  our  meeting  of  January  olst, 
1919.  The  ]jreliminary  form  of  the  Open  Price  Plan,  as  un- 
animously adopted  at  the  meeting  of  March  (i,  1919,  was 
reported  to  that  meeting  by  the  Open  Price  Committee,  com- 
posed f)f  the  following  members: 

Mr.  Harris — Harris  and  Marson. 

Mr.  .Salisbury — The  Salisbury  Electric  Co.,  Ltd. 

Mr.  Hicks — Harry  Hicks  Co. 

Mr.  Wood — Wood  Electric  Co. 

Mr.  Cruise — Toronto  Electric  Co. 

Mr.  Kay — Bennett  and  Wright  Co.,  Ltd. 


Mr.  Gray — K.  A.  L.  Gray  and  Co. 

Mr.  E.  C.  Clarke— The  Clarke  Electric  Co. 

.Mr.  Myers — J.  Everard  Myers. 

Mr.  Urury — E.  A.  Drury. 

Mr.  ''looks — Kooks  Electric  Co. 

Mr.  Mclntyre — Beattie-Mclntyre,  Ltd. 

Mr.  Kohleder — Harry  Alexander,  Incorporated. 

Mr.  Kamsden — Ramsden  and  Roxborough. 

Mr.  H.  H.  Windeler — Windeler  Brothers. 

Mr.  I>.  L.  Clark — Canada  Electric  Co. 

Dr.  Walter  R.  Carr,  Ex-officio. 

Mr.  F.  W.  Wegenast  (Counsel)  I^x-f)fficio, 
Out  of  the  above  eighteen,  sixteen  were  present  at  the 
meeting,  indicating  the  intense  interest  in  the  Open  Price 
Plan. 

A  later  meeting  of  the  0|)en  Price  Committee  was  held 
March  20.  1919.  at  which  it  decided  to  recommend  the  im- 
mediate adoi)tion  of  the  complete  Open  Price  plan,  as  out- 
lined above. 

The  object  of  the  Open-Price  Plan  is  to  educate  our 
members  in  projjcr,  standard  methods  of  estimating  and 
cost-accounting,  including  the  vital  subject  of  "Overhead 
Expense."  Discussion  of  a  genera!  nature  can  go  only  so 
f.ir.  The  practical  results  will  be  obtained  by  thus  exchang- 
ing information  with  each  other.  Discussion  will  then  be- 
come specific. 

The  object  of  the  Plan  is  not  to  fix  prices,  but  to  sta- 
bilize price>  by  ijublicity.  much  in  the  same  fashion  as  tran- 
sactions in  stocks  and  l)onds  are  listed  on  the  .Stock  Ex- 
change. Prices  are  made  known  only  after  they  have  been 
cpioted.  .Also  monthly  reports  will  be  sent  in  as  to  monthly 
cash  receipts,  pay  roll,  etc. 

The  effect  of  the  Open  Price  Plan  will  be  to — 

1.  Give  our  members  confidence  in  one  another,  tending 
to  replace  distrust  and  suspicion. 

2.  Stabilize  prices. 

3.  Make  our  business  more  efficient. 

4.  Competition  will  be  based  more  on  efficiency  and  less 

on  ignorance. 
.).  Increase  business  with  less  cost  for  estimating. 
The  success  of  the  Open  Price  Plan  depends  upon  yourself. 
OPEN  PRICE  COMMITTEE,  TORONTO  DISTRICT. 
N.B. — Phone   "Clearing-  House"    for    additional  report 
forms  and  envelopes,  as  required. 


Hear  Mr.  Wetherbie's  Talk  on  Merchandising 

The  regular  monthly  meeting  of  the  Toronto  Electrical 
Contractor-Dealers'  Association  will  be  held  in  the  King  Ed- 
ward Hotel  on  April  3rd.  It  happens  that  the  salesmen  of 
the  Canadian  General  Electric  Company  are  in  conference 
during  the  same  week  and  one  of  the  items  on  their  program 
is  a  sales  talk  by  Mr.  Wetherbie,  sales  manager  Fan  and 
Motor  Department  of  the  General  Electric  Company.  It 
has  been  arranged  that  Mr.  Wetherbie's  address  should  be 
withheld  until  the  evening  of  April  3rd  and  delivered  before 
a  joint  meeting  of  the  Canadian  General  Electric  salesmen 
and  the  electrical  contractor-dealers.  This  is  a  splendid  op- 
portunity for  electrical  contractors  to  gain  some  valuable 
information  on  modern  methods  of  merchandising  and  it  is 
hoped  there  will  be  the  fullest  possible  attendance.  Remem- 
ber the  date — King  Edward  Hotel;  8  o'clock;  April  3rd; 
Sales  Talk  by  Mr.  Wetherbie. 


In  a  bill  now  before  the  Massachusetts  Legislature  it  is 
provided  that  the  Lynn  street  railway  be  operated  by  funds 
from  general  taxation  and  that  no  fares  shall  be  collected 
on  the  cars. 
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How  to  Put  on  An  Electric 
Cleaner  Campaign 


This  is  tht  l)ritf  outliiif  K'vcn  in  the  March  Monthly 
Sales  Service  of  the  Society  for  Electrical  Development  of  a 
month's  campaign  that  sold  112  electric  cleaners  of  a  well- 
known  make  in  an  Eastern  city.  The  profit  on  the  campaign 
was  stated  i)y  the  company  to  be  "over  $<»00  on  the  cleaners 
alone."  In  addition  there  was  an  increase  in  mcrch.indising 
receipts  of  102.!. 7  per  cent,  over  the  same  month  a  year  he- 
fore. 

This  is  how  they  did  it.  It  is  interesting  to  note  that 
the  sales  manager  of  this  lighting  company  was  skeptical  of 
cleaner  sales;  he  knew  little  of  the  article  but  finally  listened 
to  the  suggestions  of  the  manufacturer's  representative  to 
buy  12  machines  and  display  them  is  his  show-room.  If  they 
sold  he  would  re-order  and  possibly  try  out  a  campaign. 

The  13  machines  arrived,  and  were  displaced  on  display, 
alongside  two  other  makes  of  cleaners.  After  two  weeks  the 
machines  were  still  on  the  floors  unsold.  This  proves  the  con- 
tention that  electrical  specialties  will  not  sell  themselves: 
people  don't  stroll  in  and  buy  cleaners,  washers,  and  the  like 
— they  have  to  be  sold.  This  is  principle  number  one  in  con- 
ducting such  a  campaign. 

Not  discouraged,  the  manufacturer's  man  finally  persuad- 
ed the  manager  to  let  him  put  two  men  in  the  city,  to  prove 
that  the  cleaner  could  be  sold  and  would  stay  sold.  He 
agreed  to  prove  that  he  could  move  between  75  and  100 
cle.'iners  in  four  weeks  intensive  campaign.  .Since  the  mana- 
ger had  on  a  previous  campaign  sold  only  10  cleaners  he  had 
his  doubts,  but  he  was  game,  and  went  ahead. 

The  company  had  0.000  residence  customers  connected  to 
the  lines.  These  customers  were  listed  on  an  individual  and 
plain  4x7  "prospect  card."  They  were  all  sorted  into  28 
different  districts  or  routes  in  order  to  save  time  in  solicita- 
tion. The  prospect's  telephone  number  was  placed  on  the 
upper  right  hand  corner  of  each  prospect's  card. 

Two  men  were  sent  from  the  jobber's  office  to  work  with 
the  company.  They  were  experienced  cleaner  men;  they 
helped  educate  the  central  station's  own  representatives.  At 
the  outset  it  was  made  plain  that  the  cleaner  must  not  be 
"over-sold."  no  mis-leading  statements  were  to  be  made  and 
courtesy  to  the  prospect  and  customer  was  to  be  the  key- 
note. A  girl  was  employed  who  was  to  call  up  the  customers 
of  the  company  by  phone  and  arrange  for  demonstrations  to 
be  made  in  the  prospect's  homes.  The  advertising  consisted 
of  an  80  inch  advertisement  in  the  paper  each  week  of  the 
campaign,  but  on  different  days  in  each  of  the  four  local 
papers.  Advertising  pamphlets  and  folders  were  enclosed  in 
the  monthly  lighting  bills  rendered  to  the  company's  custom- 
ers. In  every  way  possible  the  cleaner  was  Ijrought  to  the 
attention  of  people  who  had  electricity  in  their  home. 

Opening  the  Campaign 

At  9.30  one  morning  the  campaign  opened  in  earnest.  The 
following  was  the  method  used  in  approaching  prospects 
over  the  wire: 

"Good  morning  Mrs.  Jones.  This  is  Miss  Smith  of  the 
Blank  Electric  Light  Company.  To-day  our  Mr. —  is  demon- 
strating to  the  Model  Housekeepers  of  our  city,  the  wonder- 
ful A —  Electric  Cleaner,  which  no  doubt,  you  have  seen  on 
display  in  our  office.  This  afternoon  our  M.  —  will  be  in 
your  neighborhood  and  we  would  very  much  appreciate  it  if 
you  would  allow  him  to  call  at  your  home  and  show  you  the 
merits  of  this  electric  cleaner.  This  demonstration  will  not 
cost  you  a  cent,  we  simply  ask  you  to  give  Mr.  —  your 
opinion  as  to  the  value  of  such  a  cleaner  in  your  home." 


This  was  the  gist  of  the  telephone  conversation  used  by 
the  operator.  It  resulted  in  a  great  many  more  home 
demonstrations  than  the  company  could  take  care  of. 

The  machines  were  advertised  to  be  sold,  not  on  the 
partial  payment  plan,  but  on  what  we  termed  the  "A — 
(name  of  cleaner) — Club  Plan."  Approximately  84  per  cent 
of  the  machines  sold  were  put  on  the  "club  plan,"  and  16 
per  cent  were  cash  sales.  $3.50  was  deducted  from  the  list 
price  for  all  cash  sales.  Also,  of  the  112  machines  sold.  108 
were  sold  complete,  with  all  tools. 

The  girl  operator  was  used  for  two  weeks,  then  a  man 
was  tried.  The  girl  secured  the  most  telephone  detnon- 
>trations.  The  company's  men  covered  only  about  4  of 
the  28  districts,  the  remaining  numl)er  being  covered  by  the 
men  loaned  to  the  city.  Of  course  these  men  could  work 
faster,  being  better  acquainted  with  their  sales  subject. 

The  big  success  was  due  partly  to  the  fact  that  the  trial 
time  was  cut  down  to  one  day;  the  two  men  delivered  the 
cleaner,  and  either  sold  it  then  or  brought  it  right  in.  Five 
dollars  was  collected  by  the  men  upon  delivery  and  the  bal- 
ance was  charged  on  the  bills,  so  much  monthly.  As  said 
above,  $2.50  was  added  to  the  price  for  time  payments.  Cash 
sales  averaged  practically  20  per  cent.  The  average  time- 
payment  price  was  $47.50. 

One  of  the  salesman  had  an  auto  which  was  of  great 
help  in  getting  around.  All  the  men  took  the  cleaners  along 
with  them.  Some  salesmen  dislike  to  go  about  the  streets 
or  in  cars  carrying  a  cleaner,  but  the  wise  business-getter 
knows  that  this  very  fact  often  opens  up  avenues  of  sales 
for  him.  When  he  sees  the  people  are  interested  he  doesn't 
hestitate  to  broach  his  sales  subject  to  them. 

Summary  of  the  Campaign 

.\n  axiom  developed  !)y  this  campaign  was  that  "the 
more  prospects  the  salesman  can  see  the  more  he  will  sell." 
It  is  all  a  matter  of  averages.  Given  so  many  live  prospects, 
the  average  salesman  can  see  about  "so-many"  in  a  day, 
making  such-and-such  a  form  of  solicitation.  If  his  solici- 
tation or  demonstration  can  be  shortened,  or  if  he  can  be 
made  to  reach  more  prospects  in  the  same  given  time,  then 
he  is  assured  of  a  bigger  business,  because  it  is  certain  that 
imder  average  conditions  he  can  sell  about  such-and-such 
an  average. 

In  the  above  campaign,  the  "club  plan"  embraced  a 
broad  and  comprehensive  guarantee  by  the  manufacturer 
(.who  furnished  a  certificate  with  each  machine  sold)  and 
a  guarantee  of  satisfaction  by  the  lighting  company.  There 
were  few  store  sales.  There  were  no  store  demonstrations, 
but  this  could  easily  have  been  arranged  had  conditions 
been  considered  favorable  for  it. 

This  campaign,  it  should  be  mentioned,  was  held  in  the 
middle  of  summer — a  time  of  the  year  when  it  was  con- 
sidered that  cleaners  could  never  be  sold  by  campaign  meth- 
ods, in  quantity.  But  this  goes  to  prove  that  cleaner  selling 
is  not  a  seasonable  proposition.  Electric  cleaners  can  be  sold 
in  the  dead  of  winter  and  the  heat  of  summer  just  as  well  as 
in  the  spring  and  fall. 

The  company  is  following  up  the  beforementioned  cam- 
paign and  expects  to  sell  another  300  cleaners  on  the  strength 
of  the  112  already  put  out.  It  states  that  only  about  one- 
fifth  of  the  territory  has  been  canvassed. 

Brief  Resume  of  Plan  of  Action 

1.  Make  certain  of  your  make  of  cleaners  (will  the  selling 
price  appeal  to  the  greatest  majority  of  incomes  in  your  city, 
etc.) 

3.  Get  the  manufacturers'  co-operation  and  don't  overlook 
the  jobber — whichever  you  buy  through. 

3.  Analyze  your  local  market  as  to  the  possible  number 
of  cleaners  sold,  compared  with  number  of  resident-custom- 
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ers  of  the  lighting  company  not  possessing  cleaners;  also 
analyze  local  competition;  who  now  sells  cleaners,  and  how. 
Have  there  been  any  active  cleaner  campaigns.  Would  door- 
to-door  canvass  and  solicitation  he  practical. 

Estimate  carefully  (with  the  help  of  jobber  of  manufac- 
turer) the  number  of  cleaners  that  might  be  sold  in  the  cam- 
paign, decide  carefully  on  selling  price  (whether  to  sell  at 
less-than-list  or  not,  etc.)  apportion  the  selling  and  advertis- 
ing expense  so  that  you  know  just  "how  much"  out  of  every 
cleaner  sale  can  he  charged  to  advertising,  to  demonstration, 
etc. 

.5.  Form  the  ba.sic  plan,  whether  to  have  a"club-plan"  as 
above,  or  a  "time-payment"  plan,  or  "cash-discount"  sale, 
etc.  Whatever  is  decided,  this  should  be  the  "feature,"  or 
drawing-card  of  the  campaign. 

6.  Educate  your  entire  organization  on  the  campaign;  let 
them  know  the  plan,  what  their  duties  are,  etc. — even  if 
they  are  not  to  sell.  The  bookkeeper  may  be  able  to  sell 
cleaners  simply  by  being  able  to  answer  questions;  the  er- 
rand boy  may  lose  you  sales  if  he  it  not  'educated'  as  to  just 
what  the  sale  is,  etc.  should  a  customer  come  into  the  store, 
and  notoody  be  present  at  the  time  to  wait  upon  him. 

7.  Try  to  analyze  in  your  city  whether  your  appeal  must 
be  made  mainly  to  men  or  women.  An  investigation  of  793 
dealers  show  that  out  of  every  hundred  sales  of  cleaners  50 
are  bought  hy  women,  22  by  men,  and  28  by  both  men  and 
women.  This  investigation  covered  all  sorts  of  dealers,  de- 
partment stores,  specialty  merchants,  house-furnishing  stores, 
and  so  on.  It  is  true  in  some  cases  that  the  men  buy,  after 
being  urged,  even  "nagged"  by  the  women  for  them;  in  a 
few  cases  men  buy  outright,  but  this  is  not  true  of  the  lower 
priced  machines,  which  are  usually  bought  by  the  woman. 
On  this  basis,  advertising  appeal  should  be  made  to  the  man- 
of-the-house  as  well  as  the  housewife.  This  can  be  done  by 
mail,  or  in  person.    The  man  should  not  be  overlooked. 

8.  Chart  your  prospects  by  districts,  precincts,  sections, 
blocks,  or  in  such  fashion  that  your  outside  people  can  make 
shortest  work  of  solicitation.  Map  out  these  districts,  care- 
fully beforehand,  and  have  it  distinctly  understood  just  which 
man  is  to  cover  the  difTerent  territory. 

9.  Arrange  for  telephone  solicitation  (the  Society  has 
just  prepared  a  short  report  on  How  to  Get  Business  by 
Telephone).  Be  careful  of  the  girl  who  does  this  telephoning, 
and  particularly  about  what  she  says,  and  how  she  says  it. 
A  mature  woman  makes  a  better  representative  of  your  com- 
pany than  a  girl,  both  as  to  telephone  solicitation  and  demon- 
strations. 

10.  Get  your  store  interior  and  window  fixed  up;  have 
sufficient  models  on  display  to  take  care  of  all  requirements 
(a  campaign  is  not  a  campaign  if  there  are  not  quantities  of 
cleaners  in  the  store,  windows,  and  the  place  does  not  have 
the  hustling  appearance  usually  connected  with  stores  carry- 
ing on  campaigns). 

11.  Begin  your  campaign  at  a  certain  time,  carry  it  on 
for  a  certain  period  (and  advertise  the  time).  Don't  drag  out 
the  campaign  for  too  long  a  time.  Try  to  cover  your  terri- 
tory quickly  and  intensively. 

12.  Advertise  consistently,  and  frequently.     Don't  quit. 

13.  Don't  overlook  the  possible  help  of  the  central  sta- 
tion, or  even  a  bank — any  way  to  finance  payments  that  will 
make  it  easy  to  pay  is  advisable.  The  more  co-operation 
you  get  from  other  electrical  interests  the  better.  Don't 
worry  if  other  dealers  display  and  feature  cleaners  during 
your  campaign;  you  can't  stop  their  selling  some  goods 
through  your  own  advertising.  But  don't  consider  them  in 
your  advertising  or  personal  solicitation;  never  mention  a 
competitor — never  knock — never  criticize.  Play  your  own 
game,  and  i)lay  it  hard. 

H.  Follow  up  your  campaign.    Try  to  ])lace  every  cleaner 


so  that  the  cjstomer  will  be  glad  to  give  you  the  names  of 
friends  to  whom  you  can  later  sell  cleaners.  Beware  of 
'come-backs.'  Follow  up  each  installation  within  a  pre- 
scribed time  and  see  that  the  product  is  giving  satisfaction. 


Dalyte  Electric,  Limited 

During  liie  year  191]  Mr.  J.  .S.  Wheeler  organized  The 
Flexible  Conduit  Co.,  Limited,  to  manufacture  flexible  con- 
duits which  are  used  in  electrical  installations.  This  com- 
pany was  successful  from  the  start,  and  the  demand  for  its 
products  increased  so  rapidly  that  they  are  now  producing 
ten  times  the  original  output.  Later,  in  1914,  he  organized 
the  Munder  Tungsten  Lamp  Co.,  Limited,  to  manufacture 
tungsten  lamps.  The  operations  of  this  company  have  also 
been  very  successful  and  the  production  today  is  many  times 
greater  than  at  the  start.  Again  in  1917  Mr.  Wheeler  organ- 
ized the  Dalyte  Lamp  Co.,  Limited,  to  manufacture  nitrogen 
gas  filled  high  efficiency  lamps.  These  three  companies  were 
located  in  the  same  factory  building,  all  under  the  manage- 
ment of  Mr.  Wheeler,  with  one  office  stafJ,  and  owned  by  one 
group  of  stockholders.  Last  December  the  stockholders  of 
the  three  companies  decided  to  amalgamate.  The  amalgama- 
tion is  now  completed.  Dominion  Charter  has  been  granted 
under  the  name  of  Dalyte  Electric  Limited,  with  authorized 
capital  of  .$1,000,000.00. 

The  new  company  own  the  factory  buildings  and  real 
estate  in  connection  therewith,  and  are  now  installing  equip- 
ment to  again  double  the  production  in  all  departments.  Sales 
offices  have  also  been  opened  in  all  the  principal  cities  in 
Canada.  The  new  company  is  under  the  same  management 
as  the  old  companies,  and  the  officers  and  directors  were 
elected  from  the  three  groups  of  officers  and  directors  of  the 
old  companies.  Owing  to  the  greatly  increased  manufactur- 
ing facilities,  the  new  company  will  now  be  in  a  position  to 
render  much  better  service  to  their  customers,  as  we  under- 
stand the  old  companies  have  never  been  able  to  cope  with 
the  business  offered  them. 


Put  Your  Capital  in  Live  Merchandise 

Sell  the  goods  that  sell.  Stock  and  advertise  the  goods 
that  will  whet  the  public  appetite.  Study  the  needs  and  buy- 
ing habits  of  your  trade,  and  select  those  goods  that  they 
will  buy  without  so  much  urging. 

Merchandise  that  sells  quickly,  with  a  rapid  turnover, 
no  matter  how  small  the  gross  profit,  is  a  quicker  money- 
maker than  goods  that  afford  a  wider  margin  of  profit  but 
are  slow-selling.  Wide-awake  merchandisers  are  learning 
that  rapid  turn-over  means  a  corresponding  low  cost  of  do- 
ing business.  It  is  the  slow  moving  items,  that  require  to  be 
shown  time  and  time  again,  which  are  the  ones  that  pile  up 
the  selling  costs. 

Sell  the  goods  that  sell  more  easily. — Sales  Service. 


Now  that  the  war  is  over,  the  Administrative  Commis- 
sioners of  the  city  of  Montreal  will  request  the  Quebec  Pub- 
lic Utilities  Commissioners  to  compel  the  public  utility  com- 
panies to  place  their  wires  in  the  underground  conduits  of 
No.  4  and  No.  6  districts.  These  districts  comprise  St.  Law- 
rence Street  from  Craig  to  Sherbrooke  Streets  and  Craig  and 
Notre  Dame  Streets,  from  St.  Lambert  Hill  to  McGill  Street. 
The  Utilities  Commission  decided,  in  April  last,  that  the  com- 
panies be  allowed  io  defer  the  work  owing  to  the  abnormal 
cost  of  materials  and  the  difficulty  of  securing  supplies,  due 
to  the  war.  The  Commissioners  postponed  the  work  until 
conditions  altered.  The  city  now  contend  that  this  time  has 
arrived,  and  that  the  city  is  entitled  to  get  the  benefit  of  the 
conduits. 


Apul  1,  1919 


THE    ELECTRICAL  NEWS 


41 


Good  Factory  Lightin 


  By  Mr.  H 

The  Department  of  Labor  welcomes  and  appreciates 
this  opportunity  of  discussing  with  your  Association  the 
provisions  of  the  recently  adopted  Code  of  Lighting:  for 
factories,  mills  and  other  work  places,  and  in  my  prepared 
remarks  I  have  endeavored  to  cover  the  subject  as  thorough- 
ly as  limited  time  will  permit. 

During  the  past  two  decades  the  relation  between  em- 
ployers and  employes  has  materially  changed.  Previous  to 
this  time  no  special  attention  was  paid  to  working  condi- 
tions or  effort  made  to  insure  the  comfort  of  the  employee. 
Labor  gradually  organized  and  demanded  certain  working 
conditions.  These  were  at  first  grudgingly  granted.  (Gradu- 
ally, however,  with  a  most  intensive  study  of  plant  manage- 
ment, superintendents  and  others  began  to  see  that  the  mertT 
economics  of  plant  operations  demanded  improved  labor- 
ing conditions.  Efficiency  began  to  be  the  watchword.  It 
was  overdone  in  some  instances,  for  practically  nothing  else 
was  heard  for  a  number  of  years. 

It  was  pointed  out  and  clearly  demonstrated  that  im- 
proved laboring  conditions  meant  greater  outputs  for  the 
same  cost.  This  meafnt  a  greater  return  on  the  investment 
and  both  capital  and  labor  benefited. 

One  of  the  features  of  these  revolutionary  changes  was 
the  Safety  First  Movement.  Accidents  are  expensive  and 
demoralizing.  Investigation  proved,  beyond  question  of 
doubt,  that  the  majority  of  industrial  accidents  were  avoid- 
able. Through  the  universal  spreading  of  the  Safety  First 
Movement  accidents  have  been  greatly  reduced.  Many  fac- 
tors are  contributory  causes  to  accidents.  The  more  ad- 
vanced employers  realize  the  ill  effects  of  accidents  and  take 
due  precaution  in  designing  the  equipment  of  their  shops  to 
make  them  safe. 

On  the  other  hand,  many  employers  arc  possibly  ignor- 
ant, ill  informed  or  naturally  thoughtless.  They  take  no 
precautions  of  this  nature.  At  this  point,  for  the  protection 
of  its  citizens,  it  is  necessary  that  the  State  step  in  and  put 
into  effect  certain  mandatory  rulings. 

The  statute  books  reveal  legislation  of  many  forms 
along  this  line.  It  is  only  recently,  however,  that  the  rela- 
tion of  lighting  to  accidents  has  been  understood  and  recog- 
nized. Analysis  of  accident  reports  reveal  that  bad  lighting 
is  a  contributory  cause.  Statistics  show  that  many  acci- 
dents are  due  to  falls  and  to  being  caught  or  cut  by  moving 
machinery.  It  can  be  seen  that  the  old  scheme  of  placing 
a  single  lamp  without  a  reflector  immediately  over  the  work 
causes  many  of  these  accidents.  Such  a  system  of  illumina- 
tion may  give  plenty  of  light  on  the  work,  but  it  does  not 
give  sufficient  for  the  aisles  and  passageways  or  on  the 
moving  parts  of  the  machinery  such  as  the  gears,  where 
the  actual  work  is  not  being  carried  on.  Under  conditions 
such  as  these,  articles  are  often  allowed  to  accumulate  in 
the  aisles  resulting  in  falls.  It  is  doubtful  whether  the  fore- 
man would  have  allowed  these  things  to  lie  about  if  the 
iiassageways  had  been  well  lighted. 

Furthermore,  with  such  a  system  of  lighting  where  the 
eyes  are  not  shielded  from  the  lamp,  the  workman  is  not 
able  to  see  well  when  he  turns  away.  Not  seeing  the  fast 
moving  gears  or  belts,  he  may  come  in  contact  with  them 
and  injury  results.  A  system  of  general  illumination  for  the 
entire  room  will  greatly  aid  in  overcoming  these  faults. 
Naturally,  those  interested  in  lighting,  such  as  the  engineers 
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and  scientists  comprising  the  membership  of  the  Illuminat- 
ing Engineering  Society,  were  the  first  to  recognize  these 
relations.  .\  committee  on  lighting  legislation  was  formed 
which  was  composed  of  some  of  the  foremost  experts  in  in- 
dustrial lighting  of  the  country.  They  formulated  a  set  of 
rules  or  specifications  designed  to  aid  State  Legislators  and 
departments  of  labor,  who  wished  to  prepare  codes  of 
lighting.  This  work  was  not  done  in  a  single  sitting,  but 
required  months,  even  years  of  careful  thought,  discussion, 
accompanied  by  experimentation.  Their  next  move  was  to 
get  in  touch  with  cretain  representative  law  making  bodies 
and  to  offer  their  cooperation  along  the  lines  laid  down. 

Minimum  Requirements  Often  Not  Satisfactory 

The  requirements  set  forth  in  the  code  are  not  in  the 
least  exacting.  The  only  factor  concerning  which  a  state 
can  legislate  is  that  of  safety.  Economic  operating  condi- 
tions actually  demand  far  higher  intensities  than  specified 
as  minimum  by  the  code.  You  should  take  every  opportun- 
ity to  point  out  to  the  factory  men  that  compliance  with 
the  rules  does  not  mean  that  they  will  have  what  we  all 
consider  good  lighting.  Maximum  production  demands  far 
higher  intensities.  It  is  good  business  on  their  part  to  in- 
crease the  intensities  several  fold  over  those  specified  as 
minimium,  if  they  wish  to  get  the  greatest  output  for  the 
minimum  expenditure  for  labor. 

It  is  not  in  our  province  to  go  into  that  question  here, 
but  very  careful  investigations  reveal  that  good  lighting  does 
materially  increase  production.  For  example,  it  might  be 
well  to  state  one  specific  case  now  on  record.  It  is  true 
that  there  are  many  factors  which  effect  production,  and  it 
is  almost  impossible  to  diflFerentiate  between  them. 

A  number  of  tests  have  been  proposed  to  determine  the 
relation  of  light  to  output.  In  one  conducted  by  the  Com- 
monwealth Edison  Company  of  Chicago,  in  a  machine  shop, 
incandescent  lamps  in  deep  bowl  reflectors  were  carefully 
designed  to  provide  four  foot  candles  of  illumination  at  the 
work.  The  men  worked  under  these  conditions  for  a  period. 
Then  the  intensity  was  increased  to  12  foot  candles,  in  other 
words,  the  lighting  was  trebled.  This  change  was  attended 
by  an  8  to  27  per  cent  increase  in  production.  These  figures 
cover  eight  different  'operations  which  averaged  a  15  per 
cent,  increase.  Every  precaution  was  taken  to  insure  fair 
results.  That  is  really  startling.  An  average  increase  of  l.'i 
per  cent,  in  output  as  a  result  of  an  extremely  small  actual 
increase  in  operating  expense.  The  amazing  thing  is  that 
the  initial  intensity,  four  foot  candles,  is  ordinarily  consid- 
ered good  lighting.  For  example,  in  our  code  under  inten- 
sity required.  Class  F,  the  foot  candles,  ordinary  practice  is 
stated  for  fine  manufacturing,  such  as  fine  lathe  work,  pat- 
tern and  tool  making,  light  colored  tetxiles,  as  four  to  eight 
foot  candles,  whereas  our  minimum  requirement  is  only 
three  foot  candles. 

I  merely  bring  in  this  illustration  to  show  how  lenient 
the  code  is  in  its  absolute  requirements  and  how  it  is  to  the 
operating  concern's  advantage  to  not  only  meet  the  require- 
ments of  the  code,  but  go  far  beyond  them  if  they  wish  to 
get  the  greatest  return  on  their  investment. 

So  much  for  the  historical  side  of  the  question.  I  have 
briefly  outlined  the  origin,  development  and  reason  of  the 
code.  Let  us  now  analyze  the  features  attendant  on  its  suc- 
cessful operation.  I  bespeak  the  heartiest  co-operation  on 
your  part. 

The  success  of  any  progressive  humanitarian  movement 
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is  largely  dependent  on  the  state  of  education  of  the  people 
it  afifects.  It  is  obviously  impossible  to  enforce  something 
which  the  public  does  not  understand,  at  least  in  a  general 
manner.  The  code  of  lighting  can  i1)e  enforced  with  mini- 
mum friction  only  after  a  campaign  of  education  and  pub- 
licity. You  are  the  people  in  direct  contact  with  the  instal- 
lation. You  can  sell  poor  lighting  or  you  can  sell  good 
lighting.  Through  you  the  manufacturer  can  become  in- 
formed on  the  requirements  of  the  code,  on  the  method  of 
meeting  these  requirements  and  on  the  general  advantages 
accruing  from  adequate  artificial  illumination  systems. 

The  first  step,  therefore,  is  to  become  thoroughly  fami- 
liar with  the  code  yourselves,  with  its  intent  or  purpose, 
with  its  requirements  and  with  the  means  of  meeting  these 
requirements.  Then  you  are  in  a  position  to  preach  the 
doctrine  of  better  industrial  lighting.  Incidentally,  this,  of 
course,  means  money  in  your  pocket. 

It  is  safe  to  assume  that  the  great  majority  of  factories 
and  workrooms  do  not  satisfactorily  comply  with  the  essen- 
tials of  good  industrial  lighting.  There  is  a  tremendous  field 
for  improvement.  The  large  shops,  in  general,  have  trained 
engineers  or  men  who  have  time  to  devote  to  the  investi- 
gation of  this  subject.  The  manufacturer  of  lamps  and  re- 
flectors can  afford  to  spend  some  time  in  missionary  work 
with  a  big  plant,  laying  out  the  lighting  system  and  other- 
wise selling  good  lighting.  It  is  not  economically  feasible, 
however,  for  the  manufacturer  to  go  direct  to  the  small 
shop.  They  attempt  to  do  it  through  general  publicity,  it 
is  true,  but  you  gentlemen  have  the  most  at  stake  and^hould 
spend  some  time  and  effort  in  educational  work  with  this 
group. 

It  is  not  necessary  to  be  technical,  in  fact,  the  aim  of 
everyone  concerned  when  writing  the  code  was  to  avoid 
technicalities  and  put  the  data  in  its  simplest  terms. 

An  Analysis  of  the  Code 

Let  us  now  take  up  the  code  section  by  section  and  dis- 
cuss the  matter  with  the  view  to  getting  it  thoroughly  clear 
in  our  minds. 

Rule  1  is  merely  a  general  statement  to  the  efifect  that 
with  diminishing  day  light  or  absence  of  daylight,  artificial 
light  must  be  supplied  in  all  parts  of  a  plant  where  work  is 
carried  on  or  where  workmen  are  likely  to  be  required  to  go 
in  the  course  of  their  duties. 

In  rule  2  we  have  expressed  the  one  definitely  measur- 
able feature  of  lighting,  that  is  intensity.  It  is  apparent  to 
anyone  who  gives  the  matter  a  little  thought  that  safety 
requires  enough  light  to  clearly  see  every  dangerous  object; 
that  protection  of  the  eye  from  undue  strain  requires  that 
enough  light  fall  on  the  work  so  that  it  can  see  the  details 
of  the  work  without  severe  strain  or  forcing  of  the  ocular 
system.  It  is,  therefore,  perfectly  logical  to  specify  certain 
minimum  intensities  of  illumination  for  difTerent  classes  of 
service,  not  that  the  amount  of  light  is  the  only  governing 
feature  which  makes  good  lighting,  but  being  something 
which  we  can  determine,  it  is  gone  into  in  somewhat  more 
detail  than  the  other  features.  In  many  respects  rule  3, 
covering  glare,  which  we  will  take  up  later,  is  more  import- 
ant than  intensity,  but  at  the  present  state  of  the  art,  we 
have  no  instrument  or  means  of  measuring  or  specifying 
glare,  and  therefore  have  to  content  ourselves  in  this  in- 
stance with  a  general  statement. 

There  are  a  number  of  instruments,  known  as  portable 
|)hotometers.  which  enable  us  to  measure  the  intensity  or 
amount  of  light  falling  on  an  object.  These  instruments 
in  general  are  simple  in  operation,  quite  accurate,  although 
some  types  are  more  complex  than  others.  The  simplest 
type,  although  not  the  most  accurate,  is  known  as  a  foot 
candle  meter.  This  instrument  is  small  in  size  and  self-con- 
tained, in  fact  it  can  be  carried  in  the  coat  pocket  and  was 


developed  especially  for  this  class  of  measurement.  On  the 
inside  of  the  instrument  is  a  flash  light  battery,  a  resistance 
coil  and  a  voltmeter.  This  equipment  supplies  current  to 
a  small  standardized  lamp  and  regulates  it  to  the  correct 
voltage.  The  voltmeter  is  calibrated  with  a  marking  at  which 
the  needle  must  'be  set  by  means  of  the  rheostat.  When  the 
pointer  is  at  this  mark,  the  instrument  is  direct  reading. 
In  other  words,  measures  directly  in  foot  candles.  So  much 
for  the  electrical  equipment. 

The  light  measuring  portion  consists  of  the  lamp  above 
mentioned  enclosed  in  a  little  box.  The  light  of  this  lamp 
is  projected  into  a  wedge  shai)ed  box,  ])ainted  white  on  the 
inside.  Obviously,  the  further  end  of  this  wedge  will  be  less 
bright  than  the  end  near  the  lamp.  The  top  of  the  wedge 
shaped  box  is  covered  with  a  sheet  of  rather  heavy  card- 
i)oard  through  which  a  series  of  small  circular  .holes  are 
punched.  The  cardboard,  in  turn,  is  covered  with  a  thin  tis- 
sued paper.  What  is  the  ef?ect  of  this  combination?  These 
iToles  will  appear  of  different  degrees  of  brightness,  depend- 
ing on  whether  they  are  near  or  far  from  the  lamp.  Now 
suppose  light  from  some  external  surface  falls  on  this  piece 
of  tissue  paper.  It  will  illuminate  it  to  a  certain  brightness. 
The  holes  near  the  standard  lamp  will  probably  be  brighter 
than  the  rest  of  the  screen  or  paper,  while  those  away  from 
the  lamp  will  appear  darker.  Somewhere  between,  the  hole 
and  the  surrounding  paper  will  appear  equally  bright.  In 
other  words,  the  spot  of  light  will  practically  disappear.  This 
is  then  the  point  of  balance.  It  is  then  only  necessary  to 
mark  on  this  tissue  paper  a  set  of  values  indicating  the  foot 
candles  at  the  point  where  the  hole  and  the  surrounding  sur- 
face i>  equally  bright. 

The  first  stej)  in  the  operation  of  the  foot  candle  meter 
is  to  be  set  the  voltmeter  needle  at  the  point  marked  on  the 
scale.  This  should  be  checked  frequently  during  the  test  to 
see  that  the  voltage  of  the  battery  has  not  varied.  The 
meter  is  then  placed  on  the  machine,  desk,  wall,  floor  or 
wherever  it  is  desired  to  know  the  intensity  of  illumination 
and  the  reading  taken. 

Shadows  Must  be  Considered 

In  measuring  illumination  intensities,  the  operator 
should  bear  in  mind  the  fact  that  his  shadow,  if  allowed  to 
fall  on  the  instrument,  will  affect  the  reading  to  a  consider- 
able extent.  In  general,  unusual  shadows  should  not  be  in- 
troduced and  usual  shadows  such  as  those  of  a  workman  at 
his  lathe  should  not  be  avoided,  although  of  course  the  pur- 
pose of  the  test  is  the  governing  factor  in  this  connection. 

For  example,  if  one  desires  to  measure  the  illumination 
at  a  desk  under  working  conditions,  he  would  sit  in  the 
position  ordinarily  taken  by  the  one  who  uses  the  desk,  in 
order  that  shadows  on  the  instrument  and  hence  on  the 
work,  will  be  natural. 

Rule  3  reads  that  lamps  shall  be  suitably  shaded  to 
minimum  glare.  Strictly  speaking  from  a  safety  and  eye 
protecting  standpoint,  this  is  the  most  important  rule  of 
the  code.  On  the  other  hand,  as  I  mentioned  before,  it  is 
impossible  to  measure  glare  or  specify  it  definitely.  Modern 
light  sources  are  far  too  brilliant  to  be  looked  at  for  any 
length  of  time.  Some  means  must  be  provided  to  protect 
the  eye  of  the  worker  from  this  bright  source.  This  protec- 
tion may  take  the  form  of  an  opaque  shield  or  of  a  diffusing 
medium  which  enlarges  the  apparent  size  of  the  source  and 
so  reduces  its  brightness;  or  lamps  may  be  so  placed  that 
they  do  not  come  in  the  ordinary  angle  of  view.  Metal  re- 
flectors of  proper  design  hiding  the  filament  from  direct  view 
form  the  first  class.  Translucent  glass  reflectors  or  diflfusing 
enclosing  globes  form  the  second  class. 

It  would  require  much  more  time  than  is  available  now 
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:o  analyze  every  feature  appertaining  to  glare.  A  few  gen- 
eral hints  must,  therefore,  suffice. 

.\  reflector  so  small  that  the  lamp  projects  away  be- 
yond its  proper  limits  is  obviously  not  suitable.  The  old  style 
flat  reflectors  with  no  shielding  effect  are  not  adapted  for  use 
with  the  latest  types  of  lamps.  In  general,  it  is  well  to  hang 
lamps  high.  This  is  one  of  the  best  methods  of  eliminating 
the  cause  of  glare.  Hanging  lamps  high  does  not  reduce 
the  average  intensity  of  illumination  throughout  the  room, 
for  the  proper  reflector  can  be  chosen  to  bend  or  reflect  the 
light  rays  in  such  a  manner  that  the  high  hanging  is  com- 
pensated for  with  a  more  concentrated  distribution  of  light 
from  the  reflecting  equipment.  Glaring  reflections  from  the 
objects  illuminated  also  must  be  avoided.  For  example,  pol- 
ished surfaces  reflect  the  images  of  lamp  filaments,  etc.,  and 
this  reflected  light  is  almost  as  annoying  as  the  direct  light 
from  the  lamp  itself.  Under  such  conditions,  special  pre- 
cautions should  be  taken  in  equipping  the  lamp  so  that  thi.s 
trouble  is  avoided. 

There  are  a  number  of  types  of  special  lighting  devices 
on  the  market  which,  although  somewhat  more  expensive, 
practically  eliminate  this  trouble. 

The  determination  of  the  degree  of  satisfactory  com- 
pliance with  the  law  in  regard  to  rule  '.i  will  be  at  the  pre- 
sent time  largely  a  matter  of  experience  and  common  sense. 
The  experienced  man  with  trained  powers  of  observation 
can  form  a  reasonably  reliable  opinion  as  to  whether  an  in- 
stallation is  glaring  and  hence  oljjectionable  from  this  stand- 
point. 

.\  similar  statement  applies  to  rule  4.  which  treats  of 
the  distribution  of  light  on  the  work.  One  can  see  whether 
objectionable  shadows  are  produced  or  whether  there  art 
sharp  contrasts  in  intensity.  For  some  work  too  diffused 
a  light  is  not  well  suited  and  certain  shadows  are  necessary, 
an  instance  of  this  being  in  the  mould  shop  of  a  foundry 
where  the  contour  and  shape  is  determined  largely  by  rather 
sharp  shadows.  For  this  very  reason  it  is  impractical  to 
state  in  definite  terms  that  the  ratio  of  intensity  between 
minimum  and  maximum  light  shall  be  of  a  certain  value 
as  determined  by  the  reading  with  the  foot  candle  meter. 
It  is  better  to  determine  for  one's  self  whether  certain  shad- 
ows are  objectionable  or  not. 

The  Effect  of  Dirt  Accumulations 

Rules  .").  (")  and  7  are  practically  self-explanatory,  and  not 
being  directly  connected  with  the  lighting  results  are  some- 
what out  of  the  province  of  my  talk  to-day.  The  appendix 
to  the  code  has  been  quite  carefully  gotten  up  with  the  view 
to  guiding  practice  so  that  it  will  meet  the  requirements 
and  so  that  the  non-technical  man  can  improve  his  lighting 
without  undue  expense.  Tlie  treatment  on  natural  lighting 
is  comprehensive  and  well  worth  careful  consideration  by 
every  plant.  Daylight  is  practically  free  to  all  intent  and 
purposes  and  should  be  utilized  to  the  greatest  extent.  One 
of  the  most  important  phases  frequently  overlooked  in  the 
utilization  of  daylight  is  treated  on  page  11  under  dirt  accu- 
mulations. I  am  quite  safe  in  stating  that  in  the  great  ma- 
jority of  factory  buildings,  windows  do  not  receive  the  at- 
tention they  deserve.  Dirty  windows  do  not  only  cause  the 
plant  to  present  a  slovenly  appearance  and  general  untidi- 
ness, but  they  mean  either  a  continual  burning  of  lamps  or 
turning  on  artificial  lights  at  an  earlier  hour.  Tests  were 
recently  conducted  on  the  windows  of  an  office  building  in 
the  neighborhood  of  Newark,  which  had  not  been  cleaned 
for  some  time,  and  which  might  be  described  as  moderately 
dirty,  and  they  were  found  to  absorb  50  per  cent  of  the  light. 
Tests  on  some  of  the  really  dirty  factory  and  shop  windows 
indicate  that  the  absorptions  run  well  over  80  or  90  per  cent. 
Bring  up  little  points  like  this  when  discussing  the  matter 


with  the  plant  manager.  Show  them  that  you  have  a  real 
interest  in  the  successful  operation  of  the  establishment.  In 
this  way  you  will  benefit  the  community  as  a  whole  and 
the  good  will  gained  will  amply  repay  you  for  the  effort  ex- 
pended . 

In  Section  3  of  the  Appendix  a  discussion  is  given  on 
the  value  of  adequate  illumination.  I  have  covered  some  of 
these  in  my  introductory  remarks.  Vou.  as  contractors  and 
salesmen  of  lighting  installations,  should  study  this  section 
quite  carefully  as  it  w'ill  provide  you  with  talking  points  of 
remarkable  value. 

Sections  .5.  6  and  7  present  hints  as  well  as  illustrations 
which  will  be  of  value  in  planning  the  new  and  improved 
lighting  systems. 

In  Section  11  a  brief  statement  is  made  as  to  the  func- 
tions of  a  reflector.  It  is  true  that  light  could  be  produced 
by  lamps  without  reflectors.  Nevertheless,  it  would  be  util- 
ized most  ineffectively  if  reflectors  were  not  provided  to  di- 
rect the  light  where  required.  I  would  not  make  as  broad  a 
statement  as  to  say  that  every  lamp  throughout  a  plant  needs 
a  reflector,  but  I  believe  I  am  fairly  safe  in  stating  that  at 
least  8.">  per  cent,  require  thein. 

The  Importance  of  Light  Colored  Surroundings 

Brief  mention  is  also  made  in  this  section  of  the  desira- 
bility of  light  colored  surroundings.  Paint  is  a  wonderful 
adjunct  to  the  lighting  system.  It  enables  one  to  obtain  the 
desired  illumination  with  a  minimum  expenditure  for  en- 
ergy. Increasing  the  co-efficient  of  reflection  of  the  side 
walls  and  ceilings  greatly  improves  the  light  on  the  work. 
An  occasional  coat  of  paint  shows  a  big  return  in  the  reduc- 
tion of  the  lighting  bill.  Mention  such  a  fact  as  this  to  the 
man  interested.  If  it  is  not  apparent  at  once,  get  him  to  try 
it  out  in  a  single  room  and  compare  it  with  a  similar  room 
with  the  typical  dingy  surroundings.  The  comparison  will 
be  so  striking  that  he  will  not  hesitate  long  in  adopting  your 
suggestion,  and  this  may  be  a  powerful  entering  wedge  for 
his  business. 

Some  important  suggestions  are  also  given  on  the 
maintenance  of  a  lighting  system.  If  you  sell  a  man  a 
motor,  you  usually  give  him  an  instruction  card  telling  him 
how  to  oil  the  motor,  adjust  the  brushes  and  the  like.  If 
you  did  not  do  this  and  he  did  not  attend  to  the  matter 
through  his  own  appreciation  of  the  subject,  the  motor 
would  soon  stall,  burn  out,  and  you  would  be  justly  blamed. 
On  the  other  hand,  many  a  lighting  installation  is  sold  with 
no  instructions  or  suggestions  as  to  its  maintenance.  There 
is  a  generally  prevalent  opinion  that  after  the  lamp  and  re- 
flector are  hung  up  the  lighting  system  will  operate  satisfac- 
torily for  an  indefinite  period,  with  the  occasional  replace- 
ment of  a  burned  out  or  badly  blackened  lamp.  This  is  not 
the  case.  .A  lighting  system  demands  careful  maintenance. 
If  it  does  not  receive  it.  soon  the  intensity  will  drop  so  low 
that  the  men  cannot  see  to  perform  their  work.  You  will 
get  the  blame.  You  will  be  told  that  the  installation  you 
designed  and  installed  is  not  adequate  for  the  purpose.  Your 
engineering  judgment  will  be  criticised. 

Lamps  and  reflectors  should  be  carefully  cleaned  at 
regular  intervals,  as  an  imperceptible  accumulation  of  dirt  or 
dust  materially  reduces  the  output  of  light  and  hence  the 
resultant  illumination.  Many  an  unsatisfactory  lighting  in- 
stallation has  been  made  entirely  satisfactory  by  the  simple 
expedient  of  a  little  elbow  grease,  soap  and  water. 

The  more  modern  systems  of  semi-indirect  and  totally 
indirect  lighting  are  particularly  susceptible  to  this  accumu- 
lation and  your  well  planned  system  will  receive  a  bad  black 
eye  if  it  is  allowed  to  be  neglected.  Force  this  point  home 
and  save  future  trouble. 


44 


THE    ELECTRICAL  NEWS 


April  1,  lOlii 


How  I  Increased  My  Sales 
100  Per  Cent. 


There  was  a  period  in  my  selling  career  when  I  was  mere- 
ly intent  on  selling  electrical  appliances.  Indeed,  I  was  so 
saturated  with  the  idea  of  placing  appliances  in  everybody's 
home  that  I  grew  impatient  at  the  stupidity  of  customers  who 
failed  to  become  as  enthusiastic  as  myself.  It  was  evident 
that  far  too  many  people  showed  no  interest  whatever  in 
these  things. 

Then  I  had  an  inspiration! 

"AW  wrong,"  I  said  to  myself.  "You're  barking  up  the 
wrong  tree.  Your  chief  aim  in  life  may  be  to  sell  electrical 
appliances  all  right,  but  who  cares  about  that?  Nobody's 
going  to  buy  an  iron  or  a  toaster  or  a  vacuum  cleaner  or  a 
range  or  a  washing  machine  to  ornament  his  home  with.  The 
man  or  woman  working  in  a  dim  room  doesn't  want  lamps — 
he  wants  light,  and  he  really  doesn't  care  whether  you  make 
it  for  him  with  a  lamp  or  a  'broom-stick."  .\nd  so,  as  I  said, 
I  had  an  inspiration.  What  the  people  want  is  not  "applianc- 
es," but  "service."  They  want  to  know  what  the  appliance  will 
do.  The  thing  that  does  it  and  the  price  that  thing  costs  is 
a  secondary  consideration. 

So  I  set  myself  to  forget  that  1  had  anything  else  to 
sell  but  "service." 

And,  the  first  discovery  I  made  was  that  you  can't  sell 
"service"  without  samples — in  other  words  you've  got  to 
demonstrate.  It  doesn't  matter  what  you  are  handling,  it's 
always  the  same.  Tlie  housewife  wants  clean  carpets — so  I 
sell  her  clean  carpets;  or  crisp  toast,  or  better  coffee — I  sell 
her  those  things,  without  mentioning  toaster  or  percolator. 
The  interchange  of  the  money  for  the  article  is  a  mere  me- 
chanical detail  that  follows  as  a  matter  of  course.  Sell  the 
idea  and  you  can't  block  the  sale  of  the  appliance  however 
hard  you  try. 

That  reminds  me  of  the  way  a  friend  of  mine  sells  light- 
ing and  power  plants.  You  know  the  usual  way — get  the 
farmer  into  your  office  where  you  have  a  plant  or  two  all 
set  up  with  an  elaborate  system  of  pipes  and  condulets,  con- 
crete foundation,  elaborate  control  and  so  on,  and  then  you 
you  try  to  explain  all  the  various  advantages,  while  the 
farmer's  head  grows  dizzy.  Not  so  with  my  friend.  He 
bought  a  Ford  motor  truck,  loaded  one  of  his  plants  on  it, 
covered  it  with  a  neat  canvas  dog-house  and  hied  him  out  to 
the  country — no,  not  early  in  the  morning  when  everything 
about  the  farm  was  bright  and  gay,  nor  yet  in  the  middle  of 
the  afternoon  when  the  farmer  was  rushed  ofif  his  feet,  but — 
why,  just  as  the  evening  was  drawing  in,  of  course,  and  the 
farmer  was  finishing  his  evening  meal  and  calling  for  a  lamp 
to  read  his  paper.  Then  my  friend  showed  his  human  side. 
He  didn't  talk  "plant"  to  the  farmer.  He  pulled  out  100 
feet  of  flexible  cord,  ran  it  into  the  house  over  the  farmer's 
chair,  started  his  engine  and,  ecco — the  thing  was  done. 
Then  he  let  the  menrbers  of  the  family  carry  the  light  around 
to  the  various  rooms,  look  into  the  many  dark  corners  that 
they  had  never  really  had  a  chance  of  looking  into  before, 
feel  the  warmth  and  life  of  a  really  well-lighted  home  and 
waited  for  the  pressure  to  'buy  that  he  knew  would  "be  exert- 
ed on  the  father. 

That  is  what  I  call  salesmanshi]),  eh?  That's  the  kind  of 
thing  that's  going  to  place  electrical  appliances  by  thousands 
in  the  homes  of  consumers  in  the  near  future,  if  we  only  re- 
mem'ber  that  our  business  is  selling  the  idea  of  what  elec- 
tricity does  for  the  human  race. 


That  Campaign  of  Education 

Mr.  Frank  T.  Groome,  sales  manager  Benjamin  Elec- 
tric Company,  is  vigorously  pressing  his  campaign  of  educa- 
tion among  the  contractors  of  the  province.  .Already  he  has 
addressed  meetings  in  London,  Toronto,  Montreal,  Hamilton. 
Kitchener  and  Brantford.  Mr.  Groome  says  his  plan  appeals 
to  contractor-dealers  and  others  particularly  on  account  of 
the  "efficiency"  of  the  idea.  If  he  can  explain  the  use  and 
properties  of  his  devices  in  the  space  of  an  hour  or  so  in  the 
evening  when  the  men  are  of¥  duty  anyway,  he  not  only 
saves  a  lot  of  time  for  himself,  but  also  saves  good  working 
daylight  for  everybody  else.  Further,  it  is  practicable  to 
make  a  demonstration  before  such  a  meeting  much  more 
complete  than  would  be  possible  in  a  private  office. 

The  meeting  in  Hamilton  on  the  19th  was  a  splendid 
success.  Mr.  Mclntyre  was  there  too  and  explained  the  way 
the  Toronto  contractor-dealers  are  working  together.  He 
also  told  them  about  the  open-price  plan  which  is  now  in  full 
operation  among  Toronto  electrical  contractors. 


How  Much  to  Spend  for  Advertising 

Contractors  and  dealers  often  are  puzzled  to  determine 
what  percentage  of  their  gross  business  to  spend  in  adver- 
tising. There  is  no  one  fixed  percentage  that  would  be  suit- 
able for  all  to  use;  conditions  as  they  exist  in  the  particular 
concern's  community  and  within  that  concern's  business 
really  control  the  matter. 

A  certain  New  York  City  contractor  devotes  3J/^  per 
cent,  of  his  gross  business  of  a  fraction  over  $35,000  to  culti- 
vating his  mailing  list  of  about  600  names,  and  to  maintaining 
an  advertisement  in  the  classified  telephone  book.  Whereas, 
another  contractor,  in  a  Western  city,  who  has  a  much  small- 
er list,  but  more  difficult  competition  to  face,  feels  that  he 
is  justified  in  spending  8  per  cent  of  his  gross  to  get  business. 

For  advertising  a  retail  electric  shop,  from  three  to  five 
per  cent,  of  the  gross  business  is  considered  by  many  dealers 
to  be  about  right.  Some  large  merchandising  establish- 
ments where  the  gross  volume  is  very  considerable  are  able 
to  advertise  effectively  even  upon  a  smaller  percentage. 

If  you  are  spending  a  fixed  sum  yearly,  check  that  figure 
against  your  gross  business  and  find  out  what  the  percentage 
is.  Find  out,  too,  if  you  can,  what  approximate  amount  your 
competitor  spends.  Check  the  growth  of  your  business 
month  by  month  against  your  advertising  increase.  In  all 
probability  you  will  find  that  as  you  increase  your  expendi- 
ture for  advertising  that  your  gross  business  increases  also. 
— ^Monthly  Sales  Service. 


New  Commission  Order 

Manufacturers  of  cabinets  and  cut-out  boxes  have  been 
advised  by  the  Hydro-electric  Power  Commission  of  Ontario 
^hat  on  and  after  April  1,  1919,  all  cabinets  and  cut-out  boxes 
offered  for  sale  in  Ontario  must  bear  the  approval  label  of 
the  Commission.  In  lieu  of  this  label,  the  label  of  the  Un- 
derwriters' Laboratories  may  be  accepted  at  the  option  of 
the  Commission. 


The  death  occurred  recently  of  Mr.  Herbert  W.  Kent, 
manager  of  the  Northern  Electric  Company  at  Vancouver. 
B.C.  Previous  to  going  with  the  Northern  Electric  Company 
he  had  been  for  many  years  manager  of  the  B.  C.  Telephone 
Company.  His  home  town  was  Peterboro,  Ont.,  where  the 
remains  were  taken  for  interment 


Renfrew  Electric  Products,  Limited.  Renfrew.  Ontario, 
have  been  granted  a  Dnniinion  charter. 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter — 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 


Branches  :   Toronto,  Winnipeg,  Regina,,  Calgary  Vancouver 
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Current  News  and  Notes 


Barrie,  Ont. 

The  annual  statement  of  the  Barrie  electric  light  depart- 
ment for  1918  shows  a  gross  surplus  of  $8,371.19,  which,  after 
deducting  a  depreciation  allowance  of  $3,517,  leaves  a  net 
surplus  of  $4,854.19.  Total  earnings  for  the  year  were  $35,239. 

Chatham,  Ont. 

The  annual  report  of  the  Chatham  Hydro-electric  Sys- 
tem for  the  year  1918  shows  a  total  revenue  of  $73,110 — an 
increase  of  36  per  cent,  over  1917.  The  total  operating  costs, 
including  power  purchased  and  all  charges  for  debenture 
account  and  interest  were  $66,647,  leaving  a  surplus  of  $6,- 
634.  Of  this  amount  $5,318  has  been  transferred  to  the  de- 
preciation reserve.  In  addition  to  the  sale  of  current,  the 
Commission  carried  on,  without  loss,  a  business  amounting 
to  $42,387  in  electrical  appliances  and  wiring. 

CoUingwood,  Ont. 

The  Bell  Telephone  Company.  CoUingwood  branch, 
have  moved  into  their  new  office  building,  corner  Huron- 
tario  and  Third  streets.  Modern  equipment  has  replaced 
t-he  old  system. 

Edmonds,  B.C. 

Officials  at  the  plant  of  the  Pacific  Smelting  Company's 
works  at  Edmonds.  B.C.,  state  that  through  electric  smelting 
they  are  able  to  manufacture  calcium  carbide  giving  five 
per  cent,  higher  gas  yield  than  that  manufactured  under  the 
older  method.  It  is  stated  that  plans  are  being  drawn  for  a 
large  and  permanent  plant  for  this  company. 
Halifax,  N.  S. 

A  number  of  municipalities  and  industries  in  the  New- 
Glasgow  district  are  endeavoring  to  have  the  Government 
appoint  a  competent  engineer  to  look  into  the  question  of 
cheaper  power.  This  engineer  would  be  asked  to  report  on 
the  feasibility  of  developing  Hydro-electric  power  at  Sheet 
Hai'bor,  about  80  miles  distant,  and  also  to  report  on  a  plant 
for  developing  power  from  coal  at  some  central  point. 

Hamilton,  Ont. 

The  Hydro-radial  by-law  recently  submitted  to  the  rate- 
payers of  Hamilton,  Ont.,  carried  by  a  majority  of  2,637. 
The  by-law  also  carried  in  Nelson  township,  but  was  defeat- 
ed in  Saltfeet  township. 
London,  Ont. 

The  London  &  Port  Stanley  Railway  Company  will  erect 
new  station  buildings  at  St.  Thomas  and  Port  Stanley  to 
cost  about  $12,000  each. 

Montreal,  Que. 

Wireless  telephones  are  being  installed  in  the  Montreal 
Board  of  Trade  offices.  These  will  enable  brokers  to  com- 
municate with  Kingston,  Ottawa,  Three  Rivers  and  Quebec. 

Ottawa,  Ont. 

The  ratepayers  of  Ottawa,  Ont.,  recently  voted  in  favor 
of  taking  over  the  street  railway  and  application  is  being 
made  to  the  Ontario  Legislature  for  the  necessary  authority. 
Control  of  the  railway  will  be  vested  in  the  Ottawa  Hydro- 
electric Power  Commission. 
Perth,  Ont. 

The  town  council  of  Perth,  Ont.,  have  granted  the 
Hydro-electric  Commission  amounts  totalling  $60,000  for  the 
completion  of  work  in  connection  with  changing  over  the 
local  system  to  Hydro. 

St.  Thomas,  Ont. 

The  city  council  of  St.  Thomas,  Ont.,  will  prepare  a 
by-law  for  submission  to  the  ratepayers,  authorizing  an  ex- 


penditure of  approximately  $50,000  for  improvements  to' 
the  street  railway.  The  changes  recommended  include  $7,000 
for  remodelling  seven  of  the  present  street  cars  into  "one- 
man"  cars  wjth  single  trucks;  $3,000  for  five  new  equipments 
at  $600  each;  the  balance  of  the  $50,000  to  be  used  for  re- 
placing the  old  rails  on  Talbot  street  with  80  pound  rails; 
reconstructing  the  car  barns;  installing  new  overhead  equip- 
ment, new  frogs  and  switches  where  necessary;  new  uni- 
forms for  the  men  and  other  renovations.  Figures  are  also 
being  prepared,  and  a  by-law  may  be  submitted,  authorizing 
a  sufficient  expenditure  to  cover  the  cost  of  extending  the 
Elgin  street  line. 
Stouffville,  Ont. 

It  is  proposed  to  submit  a  by-law  to  the  ratepayers  of 
Stouffville,  Ont.,  on  the  question  of  introducing  Hydro  pow- 
er and  scrapping  the  present  municipal  power  plant.  This 
plant  is  operated  by  steam  and  since  the  coal  shortage  there 
has  been  much  inconvenience  caused  by  shutdowns. 
Sydney,  N.S. 

The  Cape  Breton  Electric  Company,    Limited,  Sydney, 
N.S.,  have  been  granted  a  six-cent  fare  on  their  local  lines 
and  in  each  zone  of  the  Glace  Bay  division. 
Winnipeg,  Man. 

E.  P.  Rothwell,  of  Winnipeg,  has  been  awarded  the  con- 
tract for  wiring  the  C.P.R.  station. 
Toronto,  Ont. 

The  annual  report  of  the  Toronto  Hydro-electric  Sys- 
tem for  the  past  year  shows  a  gross  revenue  of  $2,353,443 
made  up  as  folloivs:  Lighting,  $743,914;  power,  $982,859; 
street  lighting,  $300,594;  Exhibition,  $15,748;  current  supply 
in  bulk  to  other  municipalities,  $245,856;  income  from  other 
sources,  $64,472.  The  expenditures  were:  $842,251,  cost  of 
current;  $661,361,  cost  of  operation  and  management;  and 
$846,164,  fixed  charges,  interest,  and  sinking  fund,  a  total  of 
$2,231,776,  showing  a  net  profit  in  the  year's  operations  of 
$21,666.  The  assets  of  the  system  are  valued  at  $10,628,232, 
with  gross  liabilities  of  $10,564,253,  showing  a  surplus  of  as- 
sets totalling  $63,979. 


Personals 

Mr.  Fred  Thomson,  of  the  Fred  Thomson  Co..  Ltd., 
Montreal,  is  recovering  from  a  severe  attack  of  rheumatic 
fever. 

Col.  Geo.  C.  Royce,  who  has  been  spending  a  few  weeks 
in  the  South,  getting  a  much  needed  rest,  has  returned  much 
benefited  by  the  trip. 

Mr.  S.  L.  B.  Lines,  general  manager  of  The  Chamberlain 
and  Hookham  Meter  Company,  sailed  for  England  on  Mon- 
day, March  17th.    He  expects  to  be  absent  four  or  five  weeks. 

Mr.  T.  B.  Macaulay,  president  and  managing-director  of 
the  Sun  Life  Assurance  Company  of  Canada,  has  been  elect- 
ed a  director  of  the  Montreal  Light,  Heat  and  Power  Con- 
solidated, to  fill  the  vacancy  caused  by  the  death  of  Sir  Ro- 
dolphe  Forget. 

Mr.  Albert  Schofield,  of  the  Ferranti  Electrical  Com- 
pany of  Canada,  has  just  returned  from  overseas.  He  was 
first  stationed  at  Saloniki,  hut  later  was  appointed  an  officer 
of  the  Royal  Engineers,  operating  in  France.  Mr.  Scho- 
field's  old  friends  in  the  trade  will  be  glad  to  greet  him  when 
he  calls  on  them  as  usual  during  the  next  few  weeks. 

Mr.  Lawford  Grant  has  resumed  his  former  position  as 
managing-director  and  treasurer  of  the  Eugene  F.  Phillips 
Electrical  W'orks,  Limited,  Montreal.  The  vacancy  on  the 
Board  of  Directors  caused  by  the  death  of  Mr.  G.  H.  Olney 
has  been  filled  by  the  appointment  of  Mr.  A.  J.  Carroll.  Mr. 
R.  H.  Balfour  has  Ijccn  appointed  assistant-treasurer,  and  Mr. 
.\.  Richards  assistant-secretary. 
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Of  All  The  Belter  Makes  In  America 

PjJBEKA  Vacuum  Cleaners 

Won  The  Grand  Prize  at  Panama ! 

SELL  EUREKAS 


A  household 
necessity--NOT 
A  LUXURY. 


Write  us  for  prices,  etc 


Eureka  Vacuum  Cleaners  are  the 
only  Vacuum  Cleaners  judged  by 
impartial  experts  to  be  100  %  EF- 
FICIENT. 

Constructed  with  one  object  only* 
in  view-TO  GET  THE  DIRT. 

Positively  guaranteed  to  get  the 
dirt  when  others  fail  — to  be  mechan- 
ically perfect  ^  and  to  give  better 
satisfaction  in  sales  and  service  than 
any  other  vacuum  cleaner. 


Onward  Manufacturing  Co.,  Kitchener,  Ontario 


Linking  your  Lighting  Business 

to  the  Business  of  Building 

Faith  and  true  courage  are  about  to  be  shown  in  the  business  of 
building — the    vital    business    right  now. 

Your  business — the  business  of  lighting — is  a  vital  part  of  every  build- 
ing. Link  your  business  close  to  building,  make  it  a  power  for  progress 
and  prosperity.    You  have  in 


a  ready  aid  in  substantial  sales 
building.  The  uniform  quality  of 
"Cora"  is  the  direct  way  to  light- 
ing efficiency  and  beauty — and 
lasting  prestige  for  you. 

For  every  lighting  requirement 
where  electricity  is  used  there  is  a 
well  adapted  "Cora"  Globe,  Bowl, 
Reflector  or  Fixture. 


The  Glassware  for 
Efficient  Lighting 

The  unit  here  illustrated  is  par- 
ticularly suitable  for  the  dinmg 
room.  It  gives  soft  concentration 
of  light  on  the  table,  yet  retains 
the  full  beauty  of  the  semi-indirect 
bowl. 

"Cora"  Catalogue  No.  45  is  a 
book  every  Fixture  Dealer  needs. 
Just  write  for  it  to-day. 


Consolidated  Lamp  and  Glass  Co. 

CORAOPOLIS,  PA. 

WM.  P.  GARVIN,  Canadian  Representative, 
62  King  Street  East,  HAMILTON,  ONT. 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

■  $2.80  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


ELECTRICIAN,  experienced  in  the  operation 

of  hydro-electric  power  plants  and  at  present 
superintendent  of  plant,  would  like  similar  posi- 
tion. Apply  Box  8S8,  Electrical  News,  Toronto, 
Ont.  ^■•> 


Induction  Motors  Wanted 

One  each  15,  25,  35,  50  H.P.,  550  volt,  60  cycle 
2  ohase  Would  consider  other  voltages  or  three 
phase  State  full  particulars  and  best  cash  price. 
Address  Box  843,  Electrical  News,  Toronto^  Ont. 

Small  Transformers 
FOR  SALE 

A  number  of  GOO  watt  and  1000  watt  C.  G.  E. 
type  H  transformers  for  sale  at  very  low  prices. 
Guaranteed  O.K.  Pay  for  them  after  you  try 
them  out  on  your  own  lines. 


T-8 


Stormont  Electric  Light  Co., 

Cornwall, 


For  Sale 


-150  H.P.  Corliss  Steam 
Cowan  &  Co.,  Gait,  Ont. 
hand  drive,  side  crank,  13' 


Engine,    made  by 
Girder  frame,  left 
X  26"  fly  wheel. 


Will  sell  at  a  bargain. 
Full  particulars  on  application  to 

Hydro  Electric  Commission, 
5-t.f.  of  St.  Thomas, 


Ont. 


Ont. 


Prepayment  Meters 
FOR  SALE 

GO  Ferranti  5  and  10  amp.,  110  volt,  types  B  & 
C  geared  for  7  to  10  cent  rate,  in  first-class  con- 
dition. Will  accept  55  per  cent,  present  cost 
new  meters.  Address,  Hydro-Electric  Power 
Commission  of  Ontario,  190  University  Avenue^ 
Toronto.  ' 


Electrical  Energy  Control  in  England 

Control  of  the  generation  and  distri- 
bution of  electricity  throughout  the 
United  Kingdom  is  proposed  by  a  bill 
now  being  prepared  by  the  government. 
Authority  over  the  electric  supply,  which 
is  now  vested  in  the  Board  of  Trade  and 
other  government  departments,  would  be 
transferred  by  the  bill  to  a  very  small 
board,  having  probably  only  five  mem- 
bers. 

The  United  Kingdom  would  be  divided 
into  districts,  the  board  members  haviii_g 
in  mind,  first  of  all,  the  requirements  of 
industrial  sections.  In  each  district  a 
subsidiary  board  would  be  appointed  to 
take  direct  charge. 

All  electric  power  stations  would  lie 
purchased  and  placed  in  the  hands  of  the 
local  boards,  each  of  which  would  be  held 
responsible  for  the  supply  of  electricity 
in  its  district,  and  for  the  establishment 
of  new  generating  stations  and  transmis- 
sion systems. 

If  private  companies  wish  lo  enter  tlic 


electric  business,  they  would  be  com- 
pelled to  buy  their  current  from  the  local 
board  and  their  earnings  would  be  under 
control. 

It  is  suggested  that  the  local  boards 
would  only  meet  expenses  and  pay  no 
profits.  The  financing  of  the  plan  would 
be  in  the  hands  of  the  government,  ex- 
cept where  it  is  practicable  and  advisable 
to  finance  the  plan  locally. 

This  plan  is  brought  forward  as  a  com- 
promise between  public  and  private  con- 
trol. The  report  upon  which  the  bill  is 
based  was  made  by  a  committee  which 
conducted  a  careful  investigation.  It 
points  out  that  the  electric  system  of  the 
country  is  inadequate  and  recommends 
the  adoption  of  a  plan  which  will  meet 
the  requirements. 


Importance  of  Industrial  Heating  Load 

In  an  address  before  a  recent  meeting 
of  the  new-business  men  of  the  Ohio 
Electric  Light  Association,  Mr.  Wirt  S. 
Scott,  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  stated  that 
with  the  same  energy  devoted  to  the  de- 
velopment of  the  industrial  heating  load 
that  was  given  in  the  development  of  the 
motor  load,  greater  progress  can  be  made 
in  less  time.    Mr.  Scott  said  in  part: 

"The  industrial  heating  load  is  so  di- 
versifiefl  that  it  is  possible  to  find  a  load 


which  will  fit  in  any  valley  of  any  power 
curve.  Even  the  noon-hour  ofif-peak  per- 
iod can  be  utilized  for  some  specific 
(Operation  which  can  be  done  at  that  time 
just  as  well  as  it  can  at  some  other  per- 
iod of  the  day. 

"Many  cases  have  come  to  our  atten- 
tion recently  where  the  customer  who 
was  willing  to  electrify  and  had  been 
turned  down  by  the  central  station  on 
account  of  the  overload  condition  of  the 
power  plant  during  the  day-time  jumped 
at  the  chance  to  operate  at  night.  In 
every  case  it  had  not  occurred  to  the 
customer  that  the  central  station  possibly 
could  perform  his  particular  heating  op- 
eration at  night  just  as  well  as  during 
the  day,  and  at  much  less  expense,  since 
the  fixed  charge  for  the  power  in  many 
cases  was  taken  care  of  by  the  day  load, 
the  night  load  being  therefore  obtained 
by  the  central  station  on  a  straight  en- 
ergy-cost basis. 

"In  the  development  of  the  motor  load 
it  was  necessary  for  the  central  station 
to  have  specially  trained  men  who  could 
talk  intelligently  to  the  prospective  cus- 
tomers and  who  had  sufficient  knowledge 
of  motor  application  work  to  be  able  to 
secure  the  necessary  data,  so  that  either 
by  their  own  knowledge  or  through  a 
source  of  information  they  knew  to  be 
available,  either  in  their  own  organiza- 
tion or  in  that  of  an  electrical  manufac- 
turing company,  the  salesman  could  go 
back  to  the  customers  with  the  correct 
answer.  Just  as  this  was  true  of  motor 
application  work,  s,o  it  is  true  of  indus- 
trial heating. 

"In  order  to  develop  the  industrial 
heating  load  a  vast  amount  of  missionary 
work  must  be  done,  and  the  sooner  these 
initial  stages  are  passed  just  that  much 
sooner  will  the  central  stations  begin  to 
reap  the  benefit  of  their  efforts." — 
N.E.L.A.  Bulletin. 


PETRIE'S  LIST 

of    NEW    and  USED 

MOTORS 


II. P. 

Pliase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

4fe0 

Westg. 

52 

3 

25 

550 

720 

Lancashire 

35 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

3 

25 

550 

720 

Westg. 

I 

.ill 

1)0 

■ZJ.ll 

1  ~'  1 

1-  l>Ks.-M. 

1 

25 

3 

25 

550 

725 

Westg. 

1 

25 

2 

60 

220 

945 

Westg. 

1 

20 

3 

25 

550 

1440 

J.  &  M.. 

20 

3 

25 

550 

710 

Westg. 

2 

15 

3 

25 

550 

1400 

Lancashire 

15 

25 

550 

7,30 

Westg. 

1 

15 

3 

25 

550 

710 

Chap.  &  W. 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

Westg. 

1 

7^ 

3 

25 

550 

1500 

Lang-Dav. 

2 

754 

3 

25 

550 

725 

Westg. 
C.  G.  E. 

1 

7 'A 
5 

3 

25 

550 

750 

2 

3 

25 

550 

1440 

Excelsior 

1 

5 

3 

25 

550 

1400 

Excelsior 

4 

4 

3 

25 

550 

1400 

Excelsior 

2 

3 

3 

25 

550 

1500 

C.  G.  E. 

4 

25 

550 

14U0 

Excelsior 

1 

.•{ 

25 

550 

1440 

E.vcelsior 

1 

1  (J 

1 

GO 

110 

3400 

Diehl 

Write  Us  for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  We«t  -  Toronto,  Ont. 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an-  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutclv  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "  BRAIDUCT  "  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       ^  Canada 
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Safeguarding  the  Lamp 


"'TrelH^^,  LC«ONDoes  It! 


or 


One  turn  of  the  key  and  the  lamp  can't 
come  out.  Loxon,  the  lamp  guard,  is 
popular  all  over  America.  It  sells  at  a 
single  price  at  a  single  glance. 


Many  other  electrical  specialties  which 
will  make  money  for  you.  Get  in  touch 
with  us.    Illustrated  price  lists  free. 


McGILL  MANUFACTURING  COMPANY,  Valparaiso,  Ind- 


Resolve 

To  stock  Tallman  Lighting  Fix- 
tures during  1919,  and  watch  your 
profits  grow. 

'"they're  T>ifferent" 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 


Toronto,  Ont. 


Works 

Shawinigan  Falls,  P.  Q. 

ALUMINUM 

Electrical  Conductor* 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  Inquiries  to— 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


"The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street.  CHICAGO 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses : 

143  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue.  WINNIPEG 
674  Barrington  St,  HALIFAX. 
W.  H.  HazHtt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  shipments  from  Factory  or  nearest  Warehouse 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British  Columbia  Cedar  Peles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Sale*  Office    72  W.  Adami  St.,  Chicaso,  III. 

Frank  E.  Filler,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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You  Need 
Protection 

From  Theft  and 
Breakage. 

USE 

Monarch 
LOCK  ON  GUARDS 

Made  from  Canadian  Material 
By  Canadian  Workmen 
In  a  Canadian  Town 

Boost  Your  Home  Country 

Monarch  Electric  Co. 

District  Montreal  gt.  Lambert,  P.Q.  Limited 
ACQUAINT  us  WITH  YOUR  REQUIREMENTS 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  8'4  inches;  Width.  844 
inches.  Holder.  2'/^  in.  Form 
•O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 


PITTSBURGH,  PA. 

Canadian  Distributors 


JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


HIGH  STARTING  TORQUE 
LOW  STARTING  CURRENT 

Togetlier  with 
KEEP-A-RUNNING  ABILITY 
only  a  few  of  the  desirable  features  found  in  the 


REPULSION  START  INDUCTION 
SINGLE  PHASE  MOTOR 
Tlie  starting  toriiue  is  more  than  three  times  the  full  load  tor<|ue. 
The  starting  current  is  less  than  three  times  the  full  load  current. 
1/10  to  40  H.P.,  25  to  140  Cycles. 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


Give  It 

the 
Emery 
Wheel 
Test 


HAIWFIBRE 


I'lit  a  sheet,  rod  or  tube  or  Spaulding  Hard  Fibre  in 
contact  with  a  revolving  emery-wheel.  Note  how 
slowly,  how  finely,  how  evenly  it  grinds  down.  Ol)- 
serve  its  compact,  closely  knit,  horn-like  composition 
that  improves  with  age  and  will  outlast  the  machine  or 
product  on  which  it  is  used. 

A  Universal  Material 

Its  electric  rupture- is  2OO-400  volts  per  1/10(X)  in.  of  tliickness ; 
tensile  strength  10,000-20,000  lbs.  per  square  inch;  shearing  strength 
!»,0()0-i;!,000  lbs.,  per  stpiare  inch.  It  can  he  machined,  sawed, 
stamped,  bent,  threaded,  drilled  and  finished  in  many  attractive 
ways. 

Made  in  red.  black  and  grey  colors.  Send  for 
samples.  Our  Specialty  Department  is  equipped  to 
machine   special   parts  to  your  own  specification. 

J.  SPAULDING  &  SONS  CO..  Tonawanda,  N.  Y 

SUBURB  OF  BUFFALO 


449  Broome  Street, 
New   York  City. 


166  N.  Clinton  Street, 
Chicago,  111. 


A  Time  and  Labor  Saver 
for  Your  Shop 


I'lie  Martin  Portable  Vise  Stand 
and  Pipe  Bender  can  be  moved 
anywhere  with  ease.  It  is  in- 
valuable for  use  when  cutting, 
threading  and  bending  conduit. 

Patented  in  Canada 


Order  through  your  jobber 

H.  P.  MARTIN  &  SONS 


630  East  2nd  St. 


Owensboro,  Ky. 
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Thoiimiuoii 

■  roRvrmmiwam 


List  of  Motors 


So. 

T  I  TJ 

11.  r. 

PTiase 

Speed 

Volts  Cycles 

Starter 

^lake 

1 

Q 

o 

550 

25 

yes 

T  Xl  V 

1 

50 

3 

lOU 

oou 

OK 

yes 

T"- 

1 

DU 

•y 

o 

550 

25 

yes 

Crocker  Wheeler 

2 

50 

750 

220 

25 

yes 

Lincoln 

1 

o 
o 

220 

25 

yes 

Lincoln 

25 

3 

750 

220 

25 

yes 

C.G.E. 

1 

10 

3 

1500 

220 

23 

yes 

T.H.E. 

1 

3 

3 

1500 

220 

25 

yes 

Westg.  CCL. 

1 

r 

4  1 

1800 

110 

60 

no 

Fort  Wayne 

1 

I 

i  1 

ISOO 

110 

60 

no 

Westgh. 

1 

J 

i  1 

ISOO 

110 

60 

no 

Fisher 

1 

40 

2 

900 

220 

60 

yes 

Fuller  Wenstrom 

1 

15 

2 

1800 

220 

60 

no 

T.H.E. 

2 

5 

2  or  3 

1800 

60 

no 

Westgh.    CCL.  rewd. 

2 

1 

2  or  3 

1800 

60 

no 

Westgh.    CCL.  rewd. 

1 

J 

4  2 

1800 

220 

60 

no 

Westgh.  CCL. 

2 

10 

2  or  3 

1200 

60 

no 

Westgh.    CCL.  rewd. 

1 

5 

1200 

220 

60 

no 

Union  (New) 

2 

3 

3 

1800 

220 

60 

no 

C.G.E.  rewound 

4 

VJ 

4  3 

ISOO 

220 

60 

yes 

Lincoln 

TRANSFORMER 

1    40  K.W.    Type  R.     2200/220  Volts,  Packard. 

PLATER 

1    Type  C.    Ostrander  Seymour,  6  volt,  speed  750,  amp.  800. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modem  means 
of  supporting  over- 
head wires. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


5th  FLOOR 

(6,000  Square  Feet) 
Tnvnnfn  Adelaide  St.  West 

1        Ul  1 LU     East  of  Spadina  Ave. 

Warehouse  or  very  light  manufacturing — light 
four  sides  —  freight  and  passenger  elevators — 
sprinkler  system,  etc. 

THE  MacLEAN  BUILDING 

347  Adelaide  St.  West,  TORONTO 


Mica  Insulation 

We  manufacture  everything,   including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  IDitchcll 
Percival  H.  IDitcbcll 

Consulting  and  Sopervltio* 
Englnetri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering:. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  Kins  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

MechaniciJ.  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625   Coristine   Bldg.,   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plant* 

Telephone  Main  6737  605  McGlU  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Ofiice) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Crala  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Lif*  Bldg.  TORONTO 


Chas.  Brandeis,  C.E.yE.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 

390  PHILLIPS  PLACE     :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 


Associates : 


A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrisation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

Kent  Building.  TORONTO 
Yonge  and  Richmond  ats.. 


STANLEY  LIGHTF007 

REG  D  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BUDG.(^'j  Y^'!S,^i**)  TORONTO. 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The   Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Test*  and  Inspection*". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


PHONI 

MAIN 
2S82 


RIDOUT  &  MAYBEE 

Kent  Bldg.,  Yonge  St. 
TORONTO       -       .       .  CANADA 


ESTAi5LISHED  1849 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 

Nos.  346  and  .348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COilPAXY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seektr  of  mercantile  credit.  Its  business  may 
be  defined  as  of  tlie  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax.  X.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Oue. ;  Ottawa, 
Ont. ;  Quebec,  Que.  ;  St.  John,  NTB.  ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S'. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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Are  You  Still  Wasting  Time  and 
Money  with  Blow  Torch  and  Solder? 

not  to  mention  alcohol,  rubljer,  acid,  tape  and  paste. — all  of  which  coml)ine 
to  make  the  old  method  of  connecting  wires  laborious,  wasteful  and  expen- 
sive. 

Get  rid  of  it  all  and  use  the 

WALGER 

INSULATED  WIRE 

CONNECTOR 

It  is  as  sinii)le  as  .-K.B.C.  Your  wireman,  with  merely  a  screwdriver  and  a 
dozen  W'alger  connectors  in  his  pocket,  can  make  that  many  connections  in 
the  time  that  it  takes  the  old  method  to  make  two  or  three.  It's  a  thorough 
joint,  too,  and  done  without  spoiling  anyone's  wall,  ceiling,  fixture  or  carpet. 

.\pproved  by  Underwriters'  Laboratories,  Chicago,  and  Hydro-Electric 
Power  Commission,  Ontario,  Canada,  for  Xo.  1  wire  and  under.  Ask  your 
Jobber  for  prices  and  discounts  or  write. 

Walger  Connector  Co. 

Sales 

^^""-C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 


CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON   -  CANADA 

Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 


Insulating  Shell  and  Cap 


Soldcrless  Connection 


Patented  Canada  1917. 
Patent  Pending  U.  S. 
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AIR  PRESSURE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  ft  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  ol  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian   Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell  Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BOLTS 

McGill  Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  SUmping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch   Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Stetl  City  Electric  Company 

CABLE  END  BELLS 
Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Wcitinghoute  Company 


CAR  EQUIPMENT 
Ohio  Brats  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 

Bovin^   Hydraulic   &   Engineering  Company 
Canadian   Allis  Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian   Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 

Monarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Philadelphia  Electric  Co.  Supply  Dept. 

COILS 
Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National  Metal  Molding  Company 
Northern   Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsuladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 

.Monarch    Electric  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Electric  Service  Supplies  Company 
Pliiladtlplua  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Philadelphia  Electric  Co.  .Supply  Dept. 

DREDGING  PUMPS 

lioving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

Salisbiny  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern  Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian  Allis  Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin   Electric  Manufacturing  Company 

Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

FLASHLIGHTS 
Northern  Electric  Company 
Spielmann  Agenciei  Kegiitered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

PUSES 

Bussnian  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott.  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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New,  Slightly  Used  and 
Second  Hand  Motors 
For  Sale 

Type  Squirrel  Cage  Constant  Speed 
25  cycle,  220  volts. 


.')    11.1'..    ir.lMl    U.l'.M         I, UK.. III. 

2  -  r»    "        7.">0       ■'  l.iiicoln. 


25  cycle,  550  volts. 


.'.  1 

II  1'  .  l.'iiMi  U.l' 

.\l.. 

IJiK-iiln. 

1—  1 

14(io 

Wistinglioust. 

1—  1 

T50 

('■eneral  Electric. 

■}~  - 

15(10 

Lincoln. 

r»  - 

15IP0 

Lincoln. 

720 

Westinglioiisc. 

5 —  5 

15110 

Lincoln. 

1—  "i'A 

•'  1500 

Lincoln. 

1—  ''A 

750 

Lincoln. 

1  1<) 

750 

Lancasliiro, 

1  111 

HIM» 

WestinghousL'. 

•J  111 

1500 

Lincoln. 

1  111 

14ot) 

Kuller.* 

1  l.'i 

720 

Crocker- W'hcfler. 

1  1.". 

l.'(M) 

Lincoln. 

1-211 

720 

Westingliousc. 

:;  2" 

1440 

VVestingliousi-, 

1-20 

75o 

Lincoln. 

1  —25 

720 

Crocker- Wheeler. 

1  -25 

"  750 

W'estinghouse. 

1—25 

750 

Cieneral  Electric. 

2— :{i> 

75(t 

Lincoln. 

1— »> 

750 

Westingliouse. 

1— 30 

720 

Crocker- Wheeler. 

1—85 

750 

Lincoln. 

1— S5 

720 

Crocker- Wheeler. 

1— :« 

750 

Westinghouse. 

1—50 

750 

Lincoln. 

"Slip  ring,  variable  speed. 

60  cycle, 

220  volts. 

1—  1 

11. p.,  1200  R.l 

.M.. 

Wistinghousc. 

1—  1 

'•  1200 

Lincoln. 

1—  2 

1S(M> 

1—  3 

1200 

1—  5 

1200 

2—10 

1200 

1  15 

1200 

1—35 

120O 

60  cycle,  550  volts. 

1—  1 

H.P.,  ISOO  R.P.M., 

Lincoln. 

2—  2 

"  1200 

3—  3 

"  1800 

1—  5 

"  1200 

3—  TA 

"  1200 

1—15 

"  1200 

2—50 

900 

2—75 

900 

1—100 

9O0 

All  motors  available  for  immediate 
thipment  subject  to  prior  sale. 

Lincoln  Electric  Co. 

of  Canada,  Limited  TORONTO 


1109 
Temple  Building 


Assembling  and  Repair  Shop 
3  Jarvis  St.,  TORONTO 


In  our  Toronto  Shop  we  have  3  Lincoln  Arc 
Welders  and  can  handle  electric  arc  wel- 
ding in  the  shop  or  outside  even  where  no 
supply  current  is  available. 


FLUSH  SWITCH 
APPROVED 


Chicago 
Underwriters' 
Laboratories 
File  E.  3588 


Shallow 
Type 

Easy  to 
Wire 


Manufacturers 

The  Duncan  Electrical 
Compant/y  Limited 

MONTREAL  -  CANADA 


Trade 


Mark 


No.  102 

Telephone  Insulator 

Height  21  inches,  diameter  \\  inches 
with  two  1  inch  wire  grooves. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 
wrench. 


Especially  adapted  for  use 
in  mines,  and  lor  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,   111.,  U.S.A, 

Canadian  Agents: 

R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


95  King  St.  East 
401  New  Birks  BIdg. 
406    Vancouver  Block 
703    Confederation    Life  BIdg. 
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FUSE  BOXES 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Power  Plant  Equipment  Company 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 
Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 

Canadian  AUis-Chalmers  Company 

ILLUMINATING  GLASSWARE 

Jeflferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauMinc  &  Soni  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Weitinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  8c  Knott,  Inc. 

Illinois   Electric   Porcelain  Company 

Moloney  Electric   Company  ot  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrici  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco-Philips   Co.,  Limited 

Electrical  Maintenance  &   Repairs  Company 

Hatheway  &  Knott 

Lincoln  Electric  Company  of  Canada 

Moloney  Electric  Company 

Northerp  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams  Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National   Metal   Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros.1 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self- Lubricating  Carbon  Co. 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Agencies  Regd. 


PAINTS  &  COMPOUNDS 

G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Eetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamillon  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc.  , 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Cornpany 
Northern   Electric  (Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubbell  Company,  Harvey 

Northern   Electric  Company 

Steel  Company  of  Canada.  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &   Engineering  Company 
MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian  AUis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsbiirgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  &  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Companf 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Elcctiic  Company 
National  Meta'    Molding  (Company 
Northern  Electric  Company 

(Continued  on  Fag*  60) 
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Peirce 

Expansion  Bolts 


No.  2. 


The  most  efficient  and  econ- 
omical means  of  attaching  all 
kinds  of  electrical  fixtures  to 
brick,  stone  or  cement.  Get 
samples.    Try  them. 

Hammer  Drills^  Drill  Points, 
Tamping  Tools 
All  sizes  in  stock 

Acme  Stamping  &  Tool  Works  Ltd. 

Hamilton,  Ont. 


NACCOVERN 

aCONPANYiiS 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff   of   Engineering  Specialists  with   three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND   SELLERS  OF 
NEW   AND   USED  MACHINERY 

A    Continent-wide  Service 


HE  TUMlu 
BLAZER 


The  ECONOMY  is  the  pioneer  that 
opened  up  the  renewable  fuse  field. 
This  is  the  fuse  with  the  incomparable 
renewal  element— the  "Drop  Out"  Link. 

An  inexpensive  "Drop  Out"  Re- 
newal Link  restores  a  blown  Economy 
Fuse  to  its  original  efficiency.  It  does 
away  with  the  need  of  powdered  filler. 
Even  a  novice  can  replace  the  link  and 
renew  the  fuse  in  a  jiffy. 

ECONOMY 

renewable  FUSES 

and  "Drop  Out"  Renewal  Links 

are  used  in  thousands  of  plants,  large 
and  small,  representing  all  branches  of 
industry.  Their  efficiency  and  economy 
have  been  proved  over  and  over.  They 
are  uniformly  accurate  in  rating.  As 
compared  with  the  use  of  one-time  fuses, 
they  cut  annual  fuse  maintenance  costsj 
8o  per  cent. 

In  the  course  of  a  year 
the  average  plant  runsup 
a  considerable  bill  on 
fuses.  The  economy  effec- 
ted by  the  Economy  Fuse 
is  worthy  of  your  notice. 
A  comparative  fuse  test 
will  quickly  convince  you 
of  this,  as  it  has  innumer- 
able others. 

Write  for  Catalog  20 

Economy  Fuse 
and  Mfg.  Co. 

of  Canada,  Limited 

Unity  Bldg.,  MONTREAL 

Manufacturers  in  Canada  of 
S.  &  C.  High  Potential  Fuses 
—to  150,000  Volts 


-"■-Waj^c. 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

Bissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Friedley-Vosliardt  ('om])any 

STORAGE  BATTERIES 

Canadian  General  Electric  Company 
Canadian   Hart   Accumulator  Company 
Northern  Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Cornpany 
Crouse-Hinds  Company  of  Canada,  Limited, 
Northern  Electric  Company 
Pringle.  R.  E.  T. 

Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Nortliern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Tliordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
C  uniberlaiid   Electric   Mfg.  Company. 
Dominion  Iron  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
■  Monarch    Klectiic  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TftOLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 


TURBINES 

lioving  Company  of  Canada 
Canadian  AUis-Chalmers  Company 

Hamilton   Company,  Wm. 
'MacGovern  &  Company 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,  Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada.  I^td. 

VACUUM  CLEANERS 

Houston  &  Company 

Onward  Manufacturing  Company 

Pringle,  R.   E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Comi)any,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian  AUis-Chalmers  Company 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston   Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


Made  in  Canada 

Reamers 
Drills 


TAPS 

Sold  on  Merit 

Cutters 
Dies 


Ask  for  our  new  catalogue  No,  8. 


Pratt  &  Whitney  Co.  of  Canada^  Limited 


Montreal 

723  Drummond  Bldg. 


DUNDAS,  ONTARIO 

Winnipeg 

1205  McArthur  BIdg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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Thos.  S.  Young,  General  Manager 


Hugh  C.  MacLean,  Limited 

Publishers 

V  Footwear  Canada  Lumberman 

Contract  Record    Electrical  News 


MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 
and  Engineering 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial   Western  Lumberman 


Toronto.  Montreal,  Winnipeg, 
Vancouver,  Chicago,  Kew  York, 
London,  (Eng.) 


C492— 12  spread  8  dia. 


We  have  a  2  light  and  4  light 
pan  to  match 

Get  our  Catalogue 

Friedley  Voshardt  Co. 

733-37  S.  Halsted  St.,         CHICAGO,  ILL. 

Canadian  Representatives: 

DUGGAN  &  LEVY 
166  King  St.  W.  -  TORONTO,  CAN. 


SERVICE 

We  are  now  planning  to  improve  our 
service  to  you.  Our  increased  technical  staff, 
extended  warehouse  and  office  premises  and 
larger  and  more  diverse  stock  will  help  to  prove 
to  you  that  Aluminium  is  the  all-round  metal  for 
the  Electrical  Industry  to-day.  Just  a  few  things 
made  from  it  are  Receptacles,  Switch-covers,  Re- 
flectors, Fan-blades,  Connectors,  Wire,  Cable,  etc. 

The  British  Aluminium  Co.,  Ltd. 

{of  London,  England) 

60  Front  St.  West  Toronto,  Canada 
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W^stinghouse 

Electric  Fans 


12  in.  Desk  and  Bracket  Fan 


16  in.  Desk  and  Bracket  Fan 


The  beauty  of  finish  and 
striking  appearance  of  West- 
inghouse  Fans,  single  them 
out  anywhere. 

The  drawn-steel  frame  con- 
struction permits  a  satin-like  finish, 
that  is  one  of  their  distinguishing 
features. 

Given  an  oiling  once  a  season, 
they  run  for  years  without  further 
attention. 

The  line  includes  fans  for  the 
home,  office,  factory,  restaurant, 
hotel,  theatre,  in  short  for  every 
place  a  fan  is  used,  and  includes 
oscillating  and  non-oscillating  desk 
and  bracket  fans;  ceiling  and 
gyrating  fans;  exhaust  fans  and 
blowers. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal        Ottawa  Halifax  Ft.  William     Winnipeg        Edmonton  Calgary  Vancouver 

Traders  Bank      52  Victoria      Ahearn  &  Soper       105HoIlls  Cuthbertson         158  Portage  211  McLeod        Canada  Life       Bank  of  Ottawa 

Bids.  Sq.  Ltd,  St.  Block  Ave.  E.  Bldg.  Bldg.        -  Bldg. 
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This  SOLENOID  SWITCH  has  heen  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  tlie  fact  that  it  is  used  by  the  Ilydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  tlie  laminated  copper  contact.     All  arcing  is  taken  up  on  the  carbon*. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  II. E. P.  Solenoid  Switches,  which  are 
siiital'lr  foi   any  frequency  on  multiple  circuit  or   D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phone 
Adelaul* 

902-903 


162  Adelaide  Street  West 
TORONTO 


Nights 
Baacb 
1723  1930 


NoteThat  -The  Cheapest 

STORAGE  BATTERIES 

are  those  made  by  the  Canadian  Hart  Accumulator 
Company  at  St.  Johns,  Quebec. 

Save  at  least  35  per  cent,  customs  duties  on  Storage 
Batteries  for  every  purpose.  For  lighting  Farms, 
Towns,  Country  Houses,  or  for  Electric  Trucks, 

May  We  Quote    ?    Our  Prices  to  You 

CANADIAN  HART  ACCUMULATOR 

CO.,  LIMITED  ST.  JOHNS,  QUE. 
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We  have  a  large  stock  oj 

New  and  Used 


Motors  and  Generators 


Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET 

MONTREAL 

We  extend  a  cordial  invitation  to  the  electrical  fraternity 
to  call  upon  us  in  our  new  building — the  largest  and  best  equipped 
electrical  repair  establishment  in  Canada. 


LIAVE  you  considered  the  G  &  W  POTHEAD  IDEA 
*  *  in  your  plans  for  improvements  and 
expansion  of  your  distribution  system  ? 


If  not  you  are  neglecting  something  that  will  save  you  money 
— nioney  in  equipment  and  installation  costs — money  which 
might  be  lost  from  service  interruptions.  And  what  is  of 
even  greater  importance,  you  are  neglecting  reatures  which 
will  provide  a  maximum  of  flexibilitj^  in  your  distribution  sys- 
S  tem,  making  load  shifting,  future  extensions,  or  quick  changeovers  easily  accomplished  if 
S  the  occasion    demands — and    without    cable  cutting  or  "temporary  work." 

That  is  in  general  what  the  G  &  W  Distriliution  Idea  has  accomplished  for  some  of  the 
gg  largest  Central  Stations   in   the  country — and  it  can  do  the  same  for  you. 

SS  The  Disconnecting  Pothead  and  its  various  outgrowths  are  responsible  for  the  soundness 
~  and  reliability  of  the  G  &  \V  Distribution  Idea.  In  addition  to  being  a  dependable, 
S  moisture  ijroof  cable  seal,  the  Disconnecting  Pot  Head  is  a  -simple  and  serviceable  sec- 
S  tionalizer  which  does  away  with  the  need  of  a  switch — all  for  the  price  of  an  ordinary 
S"  cable  seal.  This  feature  in  itself  is  worthy  of  consideration — not  to  speak  of  many  other 
S  convincing  advantages  of  the  G    &  W  Idea. 

S  Have  you  received  new  Catalog  No.  10?   Contains  Valuable 

S  illustrations  and  drawings  for  every  Central  Station  Engineer 

I G  &  W  Electric  Specialty  Company 

Distribution  Engineers,  Manufacturers  of  Potheads  of  all  kinds. 
S3  Switching  and  Distribution  Boxes,  Overhead  and  Underground  Distribution  Specialties. 


=  7440-50  So.  Chicago  Ave. 


CHICAGO,  U.S.A. 


A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A.  H.  Winter  Joyner,  Ltd.,  10  Cathcart  Street,  Montreal. 


Bentz-Richardson  Co.,  Ltd.,  592  Notre  Dame  Ave.,  Winnipeg. 
General  Supplies,  Limited,  Calgary  and  Edmonton. 
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A  nnouncement! 


W 


E   are  pleased  to   announce  that 
arrangements    have    been  made 


wi 


th 


The  Canadian 
Crocker -Wheeler  Co. 


Limited 


enabhng  us  to  place  at  the  disposal 
of  customers  stocks  of  the  Canadian 
Crocker-Wheeler  Electrical  apparatus  in 
all  of  our  Distributing  Houses. 


Write  our  nearest  office  for 
prices  and  service 


Norther  ft  Ekctr/c  Compatty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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NATIONAL  TROLLEY  GUARD 

The  Ounce  of  Prevention 
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A  grade  crossing  is  a  most  likelj'  and  the  most  dangerous  place  for  the  trolley  to 
jump.  There  is  no  "cure"  for  grade  crossing  accidents  after  they  have  happened. 
But  National  Trolley  Guard  will  prevent  a  car  stalling  on  the  track  due  to  a  wild 
trolley. 

It  is  a  trough  made  of  wire  mesh  and  inverted  over  the  trolley  wire.    When  tiie 
wheel  jumps  it  runs  on  the  guard  which  furnishes  power  to  carry  the  car  to  safety. 
Xational  Guard  is  far  less  expensive  than  its  protection  warrants.    Send  for  data. 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 


End  View  Single  Trolley 


Side  View  Single  Trolley  (also  made  for  Double  Trolley) 
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SHERARDUCT 

The  RiEid  Steel  Conduit 
with  both  surfaces  Sherar- 
dized  and  Enameled.  Rust 
Proof  and  Acid  Proof.  Made 
of  a  liit'h  erade  spellerizcd 
mild  steel  tubing. 

Write  Jar  Bulletin  SO 


ECONOMr  Black  Enatneled 
Conduit  is  made  of  the  same 
high  grade  spellerizcd  mild 
steel  tubine  as  SHERkRDUCT. 
the  only  difference  being  in 
the  protective  coating.  In 
an  enameled  conduit  there'3 
none  better. 

Write  for  Bulletin  SO 


FLEXTUBE 

Interwoven  Seamless 
Non-Collapsible.  Insepar* 
able  and  Double  Compound- 
ed. Easy  to  6sh  and  every 
foot  of  every  coil  ran  tc  used 
Write  for  Bulletin  JSl 


FiEXTiJBf 


We  cannot  tell  you  all  about  all 
National  Products  in  this  limited 
space,  but  we  want  to  call  your 
especial  attention  to  certain  features 
of  FLEXTUBE  Double  com- 
pounded,  Non  -  Metallic  Flexible 
Conduit. 

It's  the  original  seamless  interwoven  non- 
collapsible,  non-metallic  flexible  conduit 
with  the  "roller-bearing"  interior.  There's 
absolutely  no  waste;  every  foot  of  eveiy 
coil  can  be  used,  and  it's  so  easy  to  fish 
that  it's  a  pleasure  for  the  wiremen  to  use  it. 
That  makes  it  profitable  for  the  contractor, 
and  its  quality  is  such  that  the  best  interests 
of  the  owner  are  served.  Note  the  con- 
struction. The  seamless  interwoven  tubing 
compounded;  then  the  protecting  outer 
braid,  also  compounded  —  a  double  com- 
pounded tubing  which  is  satisfying  to  those 
who  insist  upon  the  highest  quality.  Place 
your  order  for  your  requirements  with  your 
jobber;  specify  by  name  —  FLEXTUBE. 

Kational  Metal  Molding  6 

1118  Fulton  Building 

Pittsburgh,  Pa. 


•TVational' 

METAL  MOLDING 

For  three  and  four  wire 
surface  wiring.  May  be 
used  as  a  separate  ffystem  or 
in  combination  with  No.  222 
Moldinc, 

Write  for  Bulletin  lOt 


'T^ationar 

UETAL  MOLDINC 
For  two-wire  surface  wiring. 
May  be  used  as  a  separate 
system  or  in  combinatioii 
with  No.  335  Molding. 

Wrtu  far  Bulletin  lOt 


Distinctive  flat  surface. 
Easy  to  fiib,  cut  and  strip. 
Ideal  for  wiring  either  old 
or  new  buildings.  A  com- 
plete line  of  improved  fittings 
Write  for  Bulletin  201 
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'uiti  ONLY  GOOD  GOODS  ARE  IMITATED  iil^ki^iM 


You  can't  figure  cost  by  the  price  of 
materials  alone. 


Norther  ft  Ekctnc 

DURADUCT 


may  cost  a  little  more  than  some  non- 
metallic  conduits,  but  the  saving  in 
labor  for  fishing  more  than  offsets  that. 


Northern  EkcMc  Comparty 


Montreal 

Halifax 

Ottawa 


UMITED 
Toronto 
London 
Winnipeg 


^m^ttasp^itBaKSttBmtBSmtv^     isthk  mark  of 

DURADUCT 


Regina 
Calgary 
Vancouver 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT 


92V4  % 

EFFICIENCY 

Under  Actual 
Operating  Conditions 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  BIdg.,  Montreal 


/{edmanol 

^^^^^^         "The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 

Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents : 

Geo.  H.  Jameson,  Vancouver  J.  L.  Neilson,  Winnipeg,  Man. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


w 
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Write  to  u( — the  manufac- 
turers—to-dajr  for 
particulars. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.^  Limited 

243  College  St.,  TORONTO  61  Albert  Street,  WINNIPEG 

340  University  Street,  MONTREAL 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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Acme  Stamping'  and  Tool  Works  .  .  .SO 

Allen  Company,  L.  B   ."j!* 

Allen  Inspection  Company   GO 

Banfielcl  &  Co.,  W.  H   17 

Beardslec  Chandelier  Mfg.  Co   57 

Beaubien,  De  Gaspe   00 

Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb   r,9 

J5ranston  Company,  Charles  A  

Boston  Insulated  Wire  and  Cable  Co.  (i 

Boving  Hydraulic  &  Engineering  Co.  55 

Bradstreets   60 

Brandeis,  Charles.   60 

British  Aluminium  Company  

Bussman  Electric  Co  

Calebaugh  Self    Lubricating  Carbon 

Company   .'il 

Canada  Wire  and  Cable  Company  .  .  59 

Canadian  Bridge  Company   01 

Canadian  Crocker  Wheeler  Co   11 

Canadian  Drill  &  Electric  Box  Co.  44 

Canadian  General  Electric  Co.   ....  13 

Canadian  Hart  Accumulator  Co.  . .  03 
Canadian  Laco-Philips  Co.,  Ltd.   . . 

( 'anadian  Porcelain  Company  . .    . .  55 
Canadian  Westinghouse  Company  . . 
Chamberlain  &  Hookham  Meter  Co., 

Limited   7 

Century   Electric  Company    57 

Clemens  Electrical  Corporation   . .  . 

Cleveland  Armature  Works   01 

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co.  . .  .  • 

Cutter  Company   14 

Cutter  Company,  Geo  

Daum.  A.  F   52 

Dennison,  H.  J.  S   60 

Devoe  Electric  Switch  Company...  13 

Dossert  &  Company   51 

Duncan  Electrical  Company   14 

Economy  Fuse  and  Mfg.  Co   62 

Electric  Maintenance  &  Repair  Co.  63 

Electric  Railway  Improvement  Co..  14 
Electric  Service  Supplies  Company. 

Electrical  Testing  Laboratories  ....  60 

Ewart  &  Jacob   60 


Ferranli   Electric   Company    15 

Flexible  C'onduit  Company   45 

Friedley  &  Voshardt  

G.  ik  W.  l'".!eclric  Specialty  Co.  .  .  . 
Gest,  G.  M.,  Limited  


Ohio  Brass  Comijany   3 

On  ward    Manufacturing  Company 
Orpen  Conduit  Comijany   47 


Packard  Electric  Company 
I'etrie,  H.  VV  


(iiddings  &  Co.,  A.  A   53     Philadelphia  Electric  Company  Su])- 


(Jreat  West  Electric  Company 


50 


Hamilton  Company,  Wm   ,0 

Hatheway  &  Knott   15 

Hessco  Company  


53 


Insuladuct  Company  

Illinois  Electric  Porcelain  Co. 


Jones  &  Glassco  

Joyner,  A.  H.  Winter.  Limited 


Kelsch,  R.  S  

Kent  Brothers  

Kerry  &  Chace,  Limited 
Krantz  Mfg.  Comi)any  . 


Lancashire  Dj'namo  and  Motor  Co. 

Leeds-Northrup  C'ompany  

Lightfoot,  Stanley  

Lincoln  Electric  Company  of  Canada 
Lindsley   Brothers   Company    . .    . . 

Lowry,  E.  A  

Lyman  Tube  and  Supply  Company 


58 
8 
00 
02 
CI 
49 


Mac  Govern  &  Company   51 

Martin  &  Sons,  H.  P   52 

Masco  Company   50 

McGill  Manufacturing  Company   . . 

Mica  Company  of  Canada,  Ltd  

Mitchell,  Charles  H.  &  Percival  H. 
Moloney  Electric  Co.  of  Canada  .... 
Monarch   Electric  Company   


National  Cartage  &  Supply  Company 
National  Electric  Heating  Company 
National  Metal  Molding  Company  . . 
Northern  Aluminum  Company  .... 
Northern  Electric  Company   2 


61 

00 

18 
52 

57 
63 
4 
59 


l>Iy  Dept  

Philip  &  Sons,  E.  J  

Phillips  Electrical  Works,  Eugene  F. 
Pittsburgh  Reflector  &  Illuminating 

Company  

Power  Plant  Equipment  Company.'. 

fVatt  &  Whitney  

Pringle.  R.  E.  T..  Ltd  


48 


00 

43 


03 


20 

Rcdmanol  Cliemical  Products  Co. 
Renfrew  Electric  Coniijany 

0 

00 

Ridout  &  Maybee  . .  . 

00 

Robbins  &  Myers  Company 

19 

00 

Robertson  Ltd..  J.  M 

00 

Robertson  Mfg.  Co.,  1'.  L  

7 

00 

Salisbury   IClectric  Co  

Sammett,  M.  A.  . .   

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan   

Spaulding  &  Sons  Company,  J  

Spielman  .Agencies,  Rcgd  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd  

Steel  Company  of  Canada  

Sujierior  Electric  Company  

Tallman  Brass  and  Metal  Co  

Thompson,  Clarence  

Thompson,  Fred  &  Co  

Thompson-Levering  Company  .... 
Thordarson  Manufacturing  Company 
Toronto  and  Hamilton  Electric  Co.. 
Tubular  Woven  Fabric  Company. .  . . 


00 


50 


51 
10 


01 
00 

57 
59 
51 
5 


Walger  Connector  Co   59 

Wagner  Electric  Manufacturing  Co.  1 
Ward  Leonard  Electric  Company.. 

White  Electrical  Company,  T.  C. . .  47 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  IVIeasnrement  of  Resistance* 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  .S  Bridge  is  a  thorough'y  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  Tt  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  .>;iicli  an  instrument,  is  unusually  rugged.  Tt  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net. 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 

Electrical  Measuring  Instrument* 


4912  Stenton  At*. 


PHILADELPHIA,  PA. 
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GALVADUCT 


LORICATED 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 


LIMITED 

TORONTO 


LORICATED 
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Canadian  Crocker -Wheeler  Service 
is  Now  Canada -Wide 

In  order  that  the  Canadian  consumer  may  have  the  full  benefit  of  Canadian 
Crocker -Wheeler  quality  apparatus  and  service,  arrangements  have  been 
made  whereby  these  are  now  available  all  across  Canada  through  the 
effective  distributing  facilities  of  the 

Northern  E he  trie  Com  pa  fry 

LIMITED  ^ 

Montreal     Halifax     Ottawa    Toronto     London    Winnipeg     Regina     Calgary  Vancouver 

At  all  of  these  ofiices  a  stock  of  Canadian  Crocker- Wheeler  apparatus  will  be 
carried.    The  office  nearest  you  will  be  able  to  give  you  prompt  service, 

THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Work*  District  Offices 

ST.  CATHARINES,  ONT.  TORONTO  MONTREAL 
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The  Devoe  Electric  Switch  Co. 

Manufacturers  of 

Knife  Switches,  Safety  Switches,  Switchboards,  Panelboards, 

Steel  Cabinets  and  Boxes 


Every  Devoe  product  is  built  for  efficient  service 
under  actual  operating  conditions 


Quotations  promptly  made  upon  request  when  drawings  or  sufficient  data  are  submitted. 

Have  you  a  copy  of  our  New  No.  8  Catalog? 

THE  DEVOE  ELECTRIC  SWITCH  CO. 

414  Notre  Dame  St.  West,  Montreal 


Vi.ril  J.-.,  i;.!..  THE    ET.F.CTRICAT.  NEWS 
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Last  year  tliis  t'ompany  i>aiil 
jut  in  wages  over  five  million 
dollars.  This  large  sum  paid 
to  I'anadian  work-people  was 
spent  in  our  ow  n  country  and 
the'^eby  every  class  of  the 
community  was  benefited  to 
a  greater  or  lesser  extent.  It 
costs  no  more,  and  often 
much  less  to  buy  Canadian 
made  goods,  and  in  that  man- 
ner keep  Canadian  money  cir- 
culating in  our  own  country 
instead  of  sending  it  abroad 
for  the  benefit  of  labor  in  a 
foreign  country. 


100% 


efficient — that's  what  C.  G.  E.  electric  fans  are. 
The  fans  you  sold  in  the  past — are  they  giving  your  cus- 
tomers 100'  '  satisfaction?  They  are  if  they  were  C.  G.  E.  fans. 
C.  G.  E.  electric  fans  are  the  best  selling  fans  on  the  market.  Built 
for  service,  designed  to  give  maximum  draught  at  minimum  cost. 
We  give  100'  'f  efficient  dealer  service — and   supply   free   advertising   matter  of 
every  description. 

Ask  our  nearest  sales  office  for  1919  Fan  Campaign  Literature.    We  maintain  fully  equipped 
branches  from  coast  to  coast. 

Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec.  Halifax,  -Sydney,  .St.  John,  Ottawa,    flamilton,    London.    Cobalt,    South    rorcupine,  Winneiieg, 

Calgary,   Edmonton,  Nelson,   Vancouver  and  Victoria. 


^1 
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I'ixACK  UErAlkS  often  cause  gaps  in  the  return 
circuit;  with  time  the  number  of  gaps  increases  and 
the  loss  in  energy  is  more  than  compounded  unless  a 
maintenance  policy  is  observed. 

FOLLOW  THE  TRACK  GANG  up  with  a  WELD- 
ING GANG  consisting  of  two  men  and  THE  ERICO 
PORTABLE  WELDER  AND  RHEOSTAT.— An  out- 
fit that  does  not  interfere  with  traffic,  as  may  be  In- 
ferred from  the  illustration,  that  will  install  the  best 
rail  bond  at  the  lowest  cost  and  can  also  be  used  for 
open  arc  pencil  welding  such  as  track  repairs, 
ljuilding  up  low  rails  and  switch  parts,  and  for  shop 
work  in  repairing  breaks,  adding  metal  to  worn  places, 
etc. 

RAIL  BONDING   ARC  WELDING 
THE  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 

CLEVELAND,  OHIO 


FLUSH  SWITCH 
APPROVED 


Chicago 
Underwriters' 
Laboratories 
File  E.  3588 


Shallow 
Type 

Easy  to 
Wire 


Manufacturers 

The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.    Prompt  deliveries, 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 


New  York,  50  Cliuich  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Teleplione  Bldg. 


Chicago,    Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeies  San  Francisco  Portland,  Ore. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attactied,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  gr«at  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 


PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
411<ki 
41120 


Primary 
\oltage 
100  120 
1(10  1211 


Cycle 

60 

25 


Secondary 
Voltage 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


PERI^ANTI 


Pole  Type 

Transformers 

Single  and  Three  Phase 

HIGH  EFFICIENCY— 
LOW  CORE  and  COPPER  LOSSES 

Write  us  for  Prices  and  Delivery  before 
ordering  elsewhere. 

House  Service  and  Power  Meters,  Am- 
meters, Voltmeters,  Current  and  Potential 
Transformers  supplied  from  stock. 

Ferranti  Electrical  Company 


TV 


>x< 


90  Sherbourne  St. 
TORONTO 


of  Canada,  Limited 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd. 
HALIFAX 


592  Notre  Dame 
WINNIPEG 





16 


THE    ELECTRIC  A  I.    NJCWS  Ai.ril  ir.,  i-ji 

THE    NATIONAL  AUTHORITY  FOR   TWENTY-FOUR  YEARS 

THE  1919  EDITION 

"STANDARD  WIRING" 

TELLS  YOU  HOW 

GENERATORS — How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them;  all  diagrams  showing  connections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements. 
MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  gny  class  of  service.    All  diagrams  of  motor 


POCKET  SIZE 
LEATHER  COVER 


wirmg.    How  W 
for  direct  currj 
OUTSIDE 
service  wire^ 


weights,  and  how  to  erect  and  protect  them  y  *^ 
anchors.    Tree  wiring,  splicing,  service  and/ 
ers.   Transformers  with  diagrams  and  in/  j\J 
INSIDE  WIRING— When  and  where  / 
wire.    How  to  find  the  proper  size  of  \y    J^S^  ^ 
current,  voltage  and  drop,  either  by  y  S 
of  the  book.    How  to  wire  for  tv/o-y  \^ 
three-phase  with  formulae  and  taj/    p.  Q 
simple  manner  that  anyone  can  /  "^^^ 
through  partitions  and  walls  a/  ^S-  * 

roundings  exist.    When  and/  ^ 
just  how  to  do  it.    How  toy   A>  ^ 
taken.    The  proper  way  /    a^S''  jQm, 
Outlet,  Junction  and  Swiv^  "^5/ 
complete  interior  condy' 
duit.  o  Concealed  knol/^  -^^"^ 
electric  and  combina/^  ^C*' 
to  use  it.    How  t/ 
LIGHT  AND  ILLU^ 
latest  data  on  Mazda  anc^ 
and  semi-indirect  illuminati^ 
ous  classes  of  service  from 


the  proper  size  of  wire  for  any  motor 
A.  C.  single,  two  or  three-phase. 

line  construction,   line  wires, 
s^ioles  and  their  dimensions  and 
Insulators,  guard  arms,  guy 
/w  to  install  Lightning  arrest- 


sho! 


a,  slow  burning  and  weatherproof 
Inotors  or  heating  devices  for  any 
y  tables  that  are  given  in  this  section 
iftems.    Direct  current,  two-phase  and 
forked  out  for  each  system  and  in  a 
How  to  run  wires  on  walls,  ceilings,  floors, 
s,  damp  places  and  where  dangerous  sur- 
'itches,   Cut-outs  and   Circuit  Breakers  and 
Av  voltage  systems  and  the  precautions  to  be 
Snap  Switches,  Cabinets  and  Cut-out  Boxes, 
^is.  Wooden  and  Metal  Raceways.    How  to  install 
id  metal,  flexible  metal  or  flexible  non-metallic  con- 
mored  cable.    How  and  where  to  install  and  wire 
How  and  where  to  use  flexible  cord  and  where  not 
id  gas  filled  lamps  and  the  fixtures  and  rules  required, 
iat  is  meant  by  proper  and  efficient  illumination,  the 
mps  of  every  candle  power  and  wattage.    Direct,  indirect 
^here  each  should  be  used.    Illumination  required  for  vari- 
window  lighting  to  public  halls  and  from  factories  to  small 


residences. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and 
their  equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations. 
The  proper  symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small 
snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  leading  manufacturers  of  officially 
approved  wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all 
supplies  necessary  for  any  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Construction^published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

ELECTRICAL  NEWS,  347  Adelaide  St.  W.,  Toronto 


IT   SETTLES   DISPUTES   AND,   IF   REFERRED  TO   BEFORE   WIRING,  PREVENTS  DISPUTES; 


April  15,  1910 
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Here  Is  Banfield's  New 


Lighting  Fixture 
Catalog 


This  is  a  handy  pocket-size  catalog  illustrat- 
/'  iiiLj  our  new  range  of  popular-priced  Electric 

Lighting  Fixtures. 

These  fixtures  are  a  medium  grade  line  which  have 
the  artistic  appearance  of  more  costly  goods — fix- 
tures that  have  a  big  and  constant  sale  among  work- 
ing and  middle-class  people  who  Avant  an  attractive 
fixture,  yet  with  whom  price  is  a  very  important 
consideration. 

[■lach  fixture  is  lal)cilcd  witii  the  Hanfield  trade-mark, 
symbolizing  standardized  (|uality  and  design,  and  signify- 
ing also  that  we  stand  behind  them  with  a  guarantee  of 
their  good  value. 


Always  in  Stock 

V'ou  can  rely  on  always  being  able  to  get  delivery  of  Banfield  Light- 
ing Fixtures.  The  range,  while  not  over  large,  is  complete  with  all 
the  styles  that  are  in  constant  demand.  And  we  carry  a  big  stock  at 
all  times.  By  ordering  Banfield  Fixtures  you  avoid  loss  through  delay 
and  need  never  disappoint  a  customer.  Each  fixture  is  individually 
boxed,  which  preserves  the  finish  and  makes  for  ease  of  handling  and 
neat  stock-keeping. 

Moreover,  our  discounts  allow  you  to  fix  a  price  that  gives  you  a 
good  profit.   Write  for  this  catalog  to-day. 


W.  H.  Banfield  &  Sons,  Limited 

Showrooms  T/\frfcrifrt  Head  Office  and  Works 

80  King  Street  West  *  uruillO  370-386  Pape  Avenue 
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Service  Transformers 


Made 
in 

Canada 


Power 


Large 
Stock 

on 
Hand 


Transformers 


3  Phase 
STATION  TYPE 


Moloney  Service  and  Power 
Transformers  have  gained  ap- 
proval wherever  they  have  been 
installed. 

They  are  produced  according 
to  the  best  principles  of  mechan- 
ical engineering,  by  a  staff  of 
skilled  experts.  That  is  the  secret 
of  their  reputation  and  wide 
adoption  throughout  Canada. 

Your  order  for  any  type  can 
be  filled  promptly  from  stock. 


Single  Phase 
STATION  TYPE 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 


April  13,  191'J 
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A   Recommendation  which  Safeguards 
The  Power  Company's  Good  Will 


The  Central  Station  Power  Salesman 
who  has  had  experience  with  R&M 
Motors  recommends  them  to  his  prospec- 
tive customers  because  he  knows  they 
will  make  good  every  claim  he  makes  for 
electric  drive.  Their  unfailing  reliability, 
low  maintenance  cost  and  long  life  build 
a  permanent  good  will  for  both  the 
motors  and  the  central  station  which 
supplies  the  power. 

And  with  such  good  will  the  sales- 
man knows  he  can  count  on  the  con- 
tinued patronage  of  the  customer  and  the 


kind  of  co-operation  which  will  enable 
him  to  get  new  business  from  other  pro- 
spective customers. 

The  electrical  dealer  also  finds  added 
profit  in  R&M  Reliability.  The  co- 
operation which  it  insures  him  from  the 
central  station  makes  his  sales  work 
easier,  and  the  record  of  the  motors  in 
service  makes  repeat  orders  sure  frpm 
every  user. 

The  R&M  Line  includes  D.  C.  Motors 
in  sizes  from  1/40  to  15  H.P.  inclusive  and 
A.C.in  sizes  from  1/40  to  50  H.P.  inclusive. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


Dawson  ft  Co.,  Ltd. 
Montreal 


La  Cie  Codere  ft  Pits,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  Electric  Co.        John  Starr,  Son  &  Co.,  Ltd. 
St.  John  Halifax 


Great  West  Electric  Co. 
Winnipeg 


Rogers  Electric  Co.,  Ltd. 
Toronto 


Uobbms  &  M^ers  Motors 


20 


THE    ELECTRICAL  NEWS 


April  15,  1919 


^^Moonstone''  Bowls 


(SEMI-INDIRECT) 


for  Perfect  Light  Diffusion 


''Moonstone"  Bowls  exhibit  a  uniform  luminous  appear- 
ance diffusing  restful  light  while  losing  a  minimum  of  ill- 
uminating power  in  redirecting  it.  Chosen  for  many  of 
Canada's  most  important  buildings,  because  "Moonstone" 
bowls  are  economical,  effectual  and  beautiful.  Our  catalog 
illustrating  the  many  "Moonstone"  designs  for  interior 
lighting  should  be  in  your  hands.  If  you  have  not  a  copy — 
write  us. 


Jefferson  Glass  Co.,  Limited 


Factory  and  Head  Office :  388  Carlaw  Ave..  TORONTO 
Down  Town  Show  Rooms:   164  Bay  Street    *  V/*^-V-ril  1  KJ 


MONTREAL 
285  Beaver  Hall  Hill 


Bay 

WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 


April  1."..  1010 
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Organization  Perfected  to  Promote 
the  Use  of  Electric  Furnaces 

Important  steps  were  taken  to  promote  the  use  of  vari- 
ous electric  furnace  products,  at  a  meeting  called  by  Mr. 
Acheson  Smith,  vice-president  and  general  manager  of  the 
Acheson  Graphite  Company,  held  at  Niagara  Falls,  N.  Y.,  on 
Friday  and  Saturday,  March  21  and  22.  Mr.  Smith  made  a 
general  statement  of  the  importance  of  getting  before  the 
consumers  of  electric  furnace  products,  and  the  public  gen- 
erally, the  many  great  advantages  of  the  use  of  electric  fur- 
naces, and  the  uniformly  high  grade  products  which  are  made 
by  them.  He  asserted  that  it  was  his  belief  that  all  interested 
in  the  matter  could  join  together  on  a  common  basis  to  ex- 
tend the  use  of  electric  furnaces  and  their  quality  produces. 
A  special  emphasis  was  laid  on  electric  steel,  the  tonnage  of 
which  during  the  past  four  years  has  shown  a  remarkable  in- 
crease throughout  the  world.  This  has  been  brought  about 
for  two  important  reasons,  (1)  the  higher  quality  which  can 
be  made  by  use  of  the  electric  furnace,  (2)  and  the  lower 
cost  of  operation  shown  in  most  cases  as  compared  with  the 
previous  method  of  manufacture.  The  meeting  passed  reso- 
lutions inviting  all  manufacturers  of  electric  furnaces,  elec- 
trical apparatus,  electric  furnace  supplies  and  accessories, 
public  utility  corporations,  designers  and  inventors  of  electric 
furnace  equipment,  and  the  users  of  electric  furnaces  to  be- 
come members  and  to  join  in  making  an  aggressive  and  thor- 
ough campaign  to  disseminate  to  engineers  and  to  the  public 
accurate  data  as  to  the  quality  of  electric  furnace  products 


■  if  all  kinds.  A  spleadid  start  was  made  in  an  organized  way 
to  carry  out  these  plans.  Tlie  meeting  was  attended  by  re- 
I)resentatives  of  a  large  number  of  companies  representing 
manufacturers  of  electric  furnace  equipment,  accessories,  utili- 
ties, supplies,  designers  and  inventors,  and  manufacturers  of 
electric  steel.  A  permanent  organization,  to  be  called  the 
I'.lcctric  Furnace  Association,  was  created,  with  Mr.  Acheson 
.Smith,  Acheson  Graphite  Co.,  Niagara  Falls,  as  president, 
and  M.  C.  G.  Schluederberg,  Westinghouse  Electric  Mfg.  Co., 
Pittsburgh,  secretary. 

The  president  was  authorized  to  get  in  touch  with  all 
companies  and  persons  who  should  be  interested  in  joining 
the  organization,  and  was  requested  to  arrange  an  early  meet- 
ing when  completed  publicity  plans  could  be  presented  and 
thoroughly  discussed.  In  the  meantime  the  difTerent  com- 
mittees were  instructed  to  make  every  effort  to  rapidly  per- 
fect reports  which  could  serve  as  a  basis  for  constructive 
work.  It  is  quite  likely  that  the  next  meeting  will  be  hehl 
in  New  York  City  the  early  part  of  April,  at  the  same  time 
as  the  Spring  meeting  of  the  .American  Electro-Chemical 
Societ}-. 


The  Evolution  of  the  Telegraph 

Mr.  C.  E.  Davies,  tariff  superintendent  of  the  G.  N.  W. 
Telegraph  Co.,  Toronto,  spoke  on  the  "Evolution  of  the  Tele- 
graph" at  the  Montreal  Electrical  Luncheon  on  March  26th. 
After  a  brief  historical  sketch  of  the  invention  of  the  tele- 
graph, Mr.  Davies  referred  to  the  use  of  the  automatic  ap- 
paratus, and  its  extensive  adoption  during  the  last  five  years. 
The  G.  N.  W.  now  had  24  automatic  sets  for  17  circuits,  hand- 
ling 50  per  cent  of  the  24  hour  load.  In  Montreal  72  per  cent 
of  the  entire  traffic  was  dealt  with  by  the  automatic  ma- 
chines; 250  messages  could  be  sent  and  received  during  an 
hour  if  conditions  were  favorable.  On  the  Multiplex  page 
Morkrum  machines  800  messages  per  hour  had  been  delivered. 
.\utomatic  machines  were  more  efficient  from  the  point  of 
view  of  errors  and  less  costly  to  operate.  Mr.  Davies  men- 
tioned that  in  the  early  days  the  operators  used  to  take  the 
messages  by  ear  instead  of  reading  them  from  the  tape— this 
was  against  orders,  which  showed  that  sometimes  the  oper- 
ators had  a  sense  of  greater  efficiency  than  the  officers.  There 
had  been  many  inventions  with  a  view  of  perfecting  the  auto- 
matic machines,  but  experience  showed  that  the  polar-duplex 
principle  was  the  only  one  that  had  been  successful.  Of  the 
600  automatic  machines  invented,  about  six  were  in  use 
today. 

Mr.  Davies  then  explained  by  a  number  of  slides  the 
principle  on  which  the  Morkrum  machine  operates  and  also 
the  technical  principles  underlying  'the  sending  and  receiving 
of  multiplex  messages.  The  final  slides,  showing  the  great 
damage  done  to  lines  by  storms,  was  to  explain  the  reasons, 
as  Mr.  Davies  put  it,  "you  sometimes  do  not  receive  your 
messages  promp'tly." 

The  Luncheon  passed  a  resolution  favoring  the  Bill  for 
daylight  saving. 


Toronto  Section  A.  I.  E.  E. 

The  April  4  meeting  of  the  Toronto  section  of  the  Am- 
erican Institute  of  Electrical  Engineers  though  not  of  a  spe- 
cially technical  nature  was  nevertheless  full  of  personal  in- 
terest for  the  record  attendance  which  gathered  to  hear  Mr. 
George  D.  Leacock  in  his  "reminiscences"  on  the  good  old 
days  when  electric  light  plants  were  novelties  and  the  16 
candlepower  lamp  a  seven  days'  wonder.  A  meeting  was  also 
held  on  April  11 — the  long  delayed  Hamilton  meeting— when 
Mr.  G.  E.  Stoltz,  of  the  Westinghouse  Electric  &  Mfg.  Com- 


22 


Til  l'.    lUJ'.C'l-RICA  I.  NRWS 


Ai.lil   ir,,  KM!) 


pany,'  East  Pittsburgh,  addressed  tlie  members  on  "Steel  Mill 
Electrification." 

The  annual  meeting  will  be  held  in  the  Engineers'  Club, 
i)G  King  St.  West,  Toronto,  on  Friday  evening,  April  25.  Mr. 
W.  B.  Buchanan,  of  the  Ontario  Hydro  Laboratories,  will  de- 
liver an  address  on  "Some  Overload  Limitations  of  Current 
Transformers."  The  election  of  officers  will  follow,  nomina- 
tions for  which  have  been  received  as  follows: 

Chairman,  Ashton  B.  Cooper,  Canadian  General  Electric 
Company. 

Secretary,  Daniel  M.  Eraser,  Canadian  General  Electric 
Company. 

Executive,  L.  B.  Crubbuck,*  Canadian  Westinghouse 
Company;  C.  C.  Clark,  Swedish  General  Electric  Company; 
H.  C.  Don  Carlos,  Ontario  Hydro-electric  Power  Commis- 
sion; F.  R.  Ewart,  Ewart  &  Jacob;  C.  Sisson,*  Canadian  Gen- 
eral Electric  Company;  W.  Volkman,  Toronto  Power  Co. 

*Out  of  town  members. 


J.  C.  T.  O.  Representatives 

The  following  representatives  have  been  elected  to  the 
executive  of  the  Joint  Committee  of  Technical  Organizations 
for  the  year  1919-20: 

Jas.  McEvoy,  Can.  Mining  Institute,  Toronto  Br.;  H.  G. 
Acres,  Engineering  Institute  of  Canada.  Toronto  Branch;  R. 
R.  Grant,  Association  of  Ontario  Land  Surveyors;  D.  E.  Bey- 
non.  Society  of  Chemical  Industry,  Canadian  Society;  W.  P. 
Do'bson,  Engineering  Alumni  Association,  Univer.sity  of  To- 
ronto; T.  U.  Fairlie,  Engineering  Alumni  Association, 
Queen's  University;  J.  B.  Carswell,  Engineers  Club;  Harry 
Jewell,  Royal  Canadian  Institute;  J.  E.  Walsh,  Canadian 
Manufacturers'  Association;  Maj.  L.  L.  Anthes,  Canadian  En- 
gineers, Mil.  Dis.  No.  2;  C.  B.  Hamilton,  Jr.,  American  So- 
ciety of  Mechanical  Engineers,  Ontario  Section;  F.  R.  Ewart, 
American  Institute  of  Electrical  Engineers,  Toronto  Section; 
E.  V.  Pannell,  Institution  of  Electrical  Engineers;  R.  K. 
Shepard,  Ontario  Association  of  Architects;  elected  members, 
G.  A.  McCarthy,  W.  A.  Bucke,  secretary,  Major  R.  D.  Gal- 
braith;  treasurer,  R.  R.  Grant.  The  chairman  is  Mr.  Wills 
Maclachlan. 


Ontario  Hydro  Further  Reductions  in  Rates 

The  Hydro-electric  Power  Commission  of  Ontario  have 
announced  the  following  reductions  in  rates  to  various  muni- 
cipalities. This  will  doubtless  result  in  reduced  rates  to  the 
ultimate  consumers,  but  these  latter  have  not  yet  been  de- 
termined. It  will  be  noticed  that  the  figures  range  as  low  as 
$15  00  per  horsepower: 

Power 

Municipality.  Present  Rate         New  Rate 

Port  Credit  .$27.00  per  h.p.  .$35.00  per  h. p. 


25.00 

25.00 

25.00 

;i.j.oo 

  20.00 

1 9.00 

:!5.00 

19.00 

20.00 

;!9.00 

.'!2.00 

Stratford   

  27.00 

25.00 

:j5.oo 

,37.00 

  00.45 

00.00 

  o:!,o;i 

C3.O0 

:?c.oo 

20.00 

32.00 

  :(8.oo 

35.00 

  28.00 

27.00 

Burgessville  

  48.:!8 

48.00 

19.00 

Lucan   

  47.74 

40.00 

Ailsa  Oaig  

  49.07 

49.00 

  48.01 

48.00 

Exeter  

  41.00 

41.00 

Hensall  

  47.70 

47.00 

50.00 

  35.00 

32.00 

  30.78 

29.00 

  .38.45 

38.00 

Dresden  

  43.00 

42.00 

Petrolia  

  ;!0.2fi 

30.00 

  :!H.54 

38.00 

  57.50 

57.. 50 

38.00 

Forest  

  03.27 

03.00 

Ridgetown  

  47.17 

47.00 

Zurich  

.   00.34 

09.00 

Strathroy  

  44.07 

42.00 

24.00 

38.00 

Dutton  

  4:!. 53 

43.00 

55.00 

Brant  lord  

  litOO 

1  8.00 

  21.00 

20.00 

51.00 

W'  J  n  d  so  r 

38  00 

36.00 

:i0.oo 

.Stamford  Township 

  10.57 

15.00 

Power 

on  the  Nelson 

River 

The  Nelson  River  is  of  first  importance,  forming  the 
outlet  of  one  of  the  main  drainage  systems  of  the  continent. 
The  territory  tributary  to  'this  river  has  a  very  wide  range  in 
physical  features.  It  varies  between  the  rugged  and  moun- 
tainous country  of  the  Continental  divide  and  the  flat  low-ly- 
ing swamp  area  of  the  lower  Saskatchewan.  The  variation  in 
vegetable  cover  is  great,  large  area  being  covered  by  dense 
forest  growth,  as  compared  with  the  open  stretches  of  the 
western  prairies.  In  the  south-western  part  of  the  drainage 
area  the  soil  cover  is  deep  and  few  lakes  are  to  be  found, 
while  in  the  eastern  and  northern  sections  the  soil  is  general- 
ly thin,  the  rock  is  largely  exposed,  and  many  lakes  are  scat- 
tered throughout  the  territory. 

The  immediate  source  of  the  Nelson  River  is  Lake  Win- 
nipeg, which  acts  as  a  collecting  basin  for  greatest  part  of 
the  drainage  area.  It  forms  one  of  the  largest  fresh  water 
liodies  on  the  continent,  with  a  surface  area  of  9,414  square 
miiles.  The  principal  rivers  draining  into  the  lake  are  the 
Saskatchewan,  Dauphin.  Red  and  Winnipeg. 

The  total  drainage  area  of  the  Nelson  River  is  450,000 
square  miles.  With  such  a  large  area  the  run-ofif  may  be  ex- 
pected to  be  large.  The  length  of  the  river  is  approximately 
450  miles,  and  in  this  distance  the  total  fall  is  715.00  feet.  The 
greater  part  of  this  fall  is  concentrated  at  the  numerous  falls 
and  rapids  which  occur  throughout  the  length  of  the  river, 
and  it  is  this  feature,  coupled  with  the  large  discharge,  that 
makes  the  Nelson  River  so  important  from  a  power  producing 
standpoint. 

In  the  upper  reaches  the  Nelson  River  is  made  up  of  a 
number  of  lake-like  expanses  connected  by  short  stretches  of 
river  which  are  generally  broken  by  rapids  and  falls.  Be- 
tween Sepiwisk  and  Split  Lake  is  a  large  stretch  of  river 
free  from  islands  and  interrupted  by  very  few  rapids.  Below 
.Split  Lake  numerous  islands  are  encountered  and  the  rapids 


April  i:>,  1919 


TIIF.    ELECTRICAL  NEWS 


and  falls  arc  numerous.  Rock  outcrops  are  in  evidence  at 
practically  all  the  rapids.  The  banks  are  generally  higher 
in  the  lower  reaches  and  the  rock  is  covered  with  a  greater 
overburden  of  clay.  The  river  is  navigable  by  small  boats 
between  the  rapids,  but  except  at  the  upper  and  lower  ends 
the  reaches  open  to  uninterrupted  navigation  are  short.  The 
Hudson's  Bay  Railway  crosses  the  river  at  two  points,  Mani- 
tou  and  Kettle  Rapids.  Above  and  below  these  points  the 
railway  is  never  at  a  great  distance  from  the  river,  hence  ac- 
cess to  it  at  various  points  is  comparatively  easy.  In  the 
event  of  power  development  at  any  point  only  very  short 
spur  lines  would  be  required. 

No  systematic  surveys  have  been  made  to  determine  pos- 
sible points  at  which  the  fall  in  the  river  might  be  concen- 
trated, but  from  various  observations  the  height  of  the  falls 
has  been  very  closely  ascertained.  On  this  account  it  is 
necessary  in  discussing  the  probable  power  output  of  the 
river  to  base  the  estimates  on  the  fall  at. the  various  rapids 
and  falls  without  any  reference  to  the  best  method  in  which 
the  whole  fall  might  be  utilized. 

Regarding  the  discharge  of  the  river  more  definite  infor- 
mation i>  available.  Estimates  of  daily  discharge,  based  upon 
measurements  made  at  Shell  Rapids  by  officers  of  the  Mani- 
toba Hydrometric  Survey  and  observed  gauge  heights  at  Nor- 
way House  are  available  for  a  term  of  years.  These  indicate 
what  may  be  expected  as  a  probable  minimum  flow,  also  the 
probable  regulated  discharge  by  developing  storage  on  Lake 
Winnipeg. 

Lake  W  innipeg  offers  splendid  opportunity  for  the  de- 
velopment of  storage,  as  very  little  range  in  lake  level  (from 
one  feet  to  two  feet)  would  provide  for  almost  complete 
regulation  of  the  Nelson  River.  This  undertaking  would  in- 
volve considerable  expenditure,  but  will  be  quite  feasil)le 
economically  when  any  considerable  developments  of  the 
water  powers  on  the  river  has  been  accomplished. 

From  the  records  referred  to  the  following  figures  re- 
lating to  discharge  of  the  Nelson  River  have  been  prepared: 


Ordinary  minimum  flow   .">0,000  c.f.s. 

Estimated  flow  for  maximum  development   .  . .  80,800  c.f.s. 

Dependable  flow  with  storage    7.5,000  c.f.s. 

Maximum  recorded  flow  (Norway  House)    123,000  c.f.s. 

Minimum  recorded  flow  (Norway  House)    42,750  c.f.s. 


From  these  figures  it  will  be  seen  that  the  natural  regula- 
tion is  good,  the  variation  between  maximum  and  minimum 
How  being  small,  which  is  a  much  desired  feature  where  hy- 
draulic developments  are  concerned. 

Regarding  the  head  available  at  the  various  rapids  and 
falls,  this  can  only  be  finally  determined  by  careful  surveys, 
but  the  natural  drop  varies  from  10  to  50  feet;  they  are.  there- 
fore, all  low  head  propositions.  This  disadvantage  is  largely 
offset  by  the  magnitude  and  small  variation  of  the  flow.  The 
developments  would  all  be  large  undertakings,  but  the  opinion 
is  ventured  that  the  capital  cost  per  horse  power  developed 
will  compare  very  favorably  with  similar  undertakings  on 
this  continent.  As  a  measure  of  the  size  of  any  development 
the  amount  of  power  available  per  foot  of  head  calculated  at 
80  per  cent  efficiency  for  "ordinary  minimum  flow."  "estimat- 
ed available  for  maximum  development,"  and  "dependable 
flow  with  storage,"  is  4,454,  7, ,345  and  6,817  h.p.  respectively. 

Available  information  indicates  that  538  feet,  out  of  a 
total  fall  of  715,  may  be  developed  at  various  points.  Detail- 
ed surveys  which  must  ultimately  be  made  may  decrease  or 
increase  this  amount.  In  the  aggregate  the  power  that  may  be 
developed  on  the  Nelson  runs  into  very  large  figures.  With 
the  possible  exception  of  the  Columbia  River,  it  has  the  great- 
est amount  of  potential  power  capable  of  development  of  any 
river  on  the  continent.  Upon  the  basis  noted  before  the  cor- 
responding figures  are  2,445.000,  3.952.000  and  .3,068,000  h.p. 
respectively. — Manitoba's  Northland. 


University  Training  for  Engineers 

"I  must  go  on  to  speak  of  the  demand  for  first-class 
engineers.  It  is  a  very  small  demand  at  the  best,  but  to  fill 
that  small  demand  is  one  of  the  most  important  tasks  of 
.American  teachers  and  universities,  because  democracy  does 
not  lead  only  to  raising  the  level,  improving  the  capacity 
of  the  average  man,  but  should  lead  to  the  development  and 
profitable  employment  of  men  of  superior  ability  in  all  sorts 
of  human  service.  James  Russell  Lowell  pointed  out  many 
years  ago  that  unless  democracy  developed  and  set  to  work 
the  highest  types  of  human  intelligence  and  character  it 
\  ould  be  a  failure. 

"I  believe  that  to  be  a  statement  of  absolute  truth,  gen- 
tlemen, not  sufficiently  understood  and  appreciated  by  the 
mass  of  educated  Americans.  The  test  of  our  form  of  gov- 
ernment is  going  to  be  its  capacity  to  develop  scholars,  re- 
search men,  students  and  practical  geniuses  of  the  highest 
type.   How  is  that  to  be  accomplished  ? 

"Does  not  the  selection  for  the  sujjer-engineer  or  llie 
super-statesman  or  the  super-lawyer  work  well  in  this  coun- 
tiy — indeed,  work  quite  as  well  as  in  any  country — with  this 
added  advantage,  that  democratic  society  being  plastic,  not 
crystallized  in  layers  as  is  society  in  some  other  countries, 
some  of  which  are  very  impermeable,  it  results  that  through- 
out society,  from  bottom  to  top.  there  is  a  plasticity,  a  con- 
dition of  yielding,  with  the  natural  impulse  for  talent  to  rise 
to  all  layers  of  society  ?  That  I  believe  to  be  one  of  the 
chief  advantages  of  democratic  society.  It  gives  a  man  who 
has  natural  genius  and  superior  talent  a  chance  lo  go  to 
the  lop.  We  had  a  wonderful  case  of  that  in  Abraham 
Lincoln.  It  was  because  of  democratic  society  and  the  op- 
portunities which  it  offered  that  Abraham  Lincoln  attained 
his  immortal  vein. 

"So  I  believe  that  these  superineu  whom  we  all  want 
to  bring  forth  in  our  democratic  society  will  be  brought 
forth,  at  any  rate  in  many  instances,  and  put  in  their  proper 
places,  and  it  is  the  first  duty  of  our  advanced  institutions 
of  education  to  provide  for  them  every  possible  chance. 

"What  is  the  motive  that,  after  all.  must  inspire  these 
young  men  who  are  to  become  what  we  call  here  to-night 
the  supermen?  It  is  the  scientific  motive,  gentlemen,  the 
love  of  the  f)CCU|}ation  itself,  and  the  satisfaction  with  their 
station  in  life  which  gives  them  the  chance  to  devote  them- 
selves absolutely  to  the  pursuit  or  the  work  that  they  love. 
Is  not  that  the  way  in  which  all  geniuses  of  the  world  have 
found  their  place  ?  Is  it  not  the  way,  in  the  future,  that  this 
country  will  be  supplied  with  the  men  who  are,  after  all,  the 
leaders  of  all  our  progress  in  all  our  fields  of  endeavor  and 
opportunity,  exploitive  of  natural  resources  and  exploitive  of 
the  human  imagination  ? 

"Now,  gentlemen,  the  way  to  get  for  the  service  of  the 
country  these  supermen  is,  I  think,  first  utterly  to  change 
from  the  bottom  to  top  the  methods  of  instruction  now  used 
in  the  elementary  and  secondary  schools  and  the  colleges 
of  the  country.  We  never  can  get  through  our  free  schools 
the  boys  we  want  and  the  girls  we  want  until  the  methods 
of  instruction  in  the  elementary  and  secondary  schools  are 
changed." — President  Emeritus  Eliot,  Harvard  University, 
before  A.I.E.E. 


An  effort  is  being  made  by  the  Ottawa  city  council  to 
acquire  the  light  and  gas  plants  of  the  Ottawa  Light,  Heat 
and  Power  Company.  It  is  anticipated  that  the  linking  of 
the  private  company  with  the  Hydro  would  be  greatly  bene- 
ficial to  the  city,  although,  at  this  writing,  there  is  no  indi- 
cation that  the  company  is  prepared  to  sell. 
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Electric  Equipment  in  Blooming  Mill  of 
Steel  Company  of  Canada,  Hamilton 


The  Klectric  CIul)  of  Toronto  at  tlieir  luncheon  on  Fri- 
day, March  21st,  were  favored  with  an  interesting  address  by 
Mr.  v..  S.  JefTeries,  electrical  engineer  of  the  Steel  Co.  of 
Canada,  Ltd.,  describing  the  company's  blooming  mill  at 
their  Hamilton  plant.  Before  introducing  his  subject  proper, 
Mr.  JefTeries  mentioned  a  new  and  amazing  development  in 
telephone  work  which  liad  come  to  his  notice.  He  had  re- 
cently paid  a  visit  to  the  laboratory  of  the  American  Tele- 
graph &  Telephone  Co.,  which  is  in  charge  of  Dr.  Jewitt,  who 
recently  gave  the  Club  a  talk  on  the  wireless  telephone,  and 
here  he  had  seen  a  telephone  device  which  transmitted  the 
human  voice  without  the  use  o'f  mouthpiece,  receiver,  mag- 
nets, wire  or  batteries.  This  seemed  almost  incredible,  but 
it  was  accomplished  by  the  use  of  Epsom  salts.  He  had  ac- 
tually heard  a  ground  crystal  of  magnesium  sulphate  repro- 
duce human  speech,  without  battteries  or  any  of  the  usual 
telephone  equipment. 

Mr.  JefTeries  had  some  interesting  information  to  give  on 
the  use  of  electricity  in  the  steel  industries.  He  said  that 
within  the  last  ten  years  steel  plants  have  adopted  electric 
motors  in  nearly  every  motion  in  the  mills  and  within  the 
last  four  or  five  years  for  the  driving  of  the  main  rolls  where 
very  large  powered  motors  are  required. 

One  factor  tending  to  increase  the  motor  application  is 
the  use  of  central  station  power  instead  of  installing  individ- 
ual power  stations.  As  an  illustration  of  this  point  'take  the 
district  around  Canton,  Ohio,  where  there  are  quite  a  num- 
ber of  mills  taking  power  from  one  company.  Hamilton  and 
Toronto  are  also  ideal  examples  of  this,  in  that  all  the  fac- 
tories in  these  neighborhoods  purchase  power  from  two  com- 
panies. 

The  United  States  Bureau  of  Census  for  1912  gives  the 
average  kw.h.  power  generated  in  1260  companies  control- 
ling the  electric  railways  of  the  United  States  as  four  million 
eight  hundred  thousand  kw.h.  per  company.  Similar  data 
for  5,221  electrical  central  stations  including  railway  and 
lighting  shows  an  average  kw.h.  generation  of  two  million 
two  hundred  and  two  thousand  per  station.  The  foregoing 
compares  with  an  average  generation  of  nine  hiillion  kw.h. 


for  each  of  the  2:i'>  plants  ( appro.ximately )  engaged  in  the 
iron  and  steel  industry  in  the  United  States. 

To  give  some  idea  of  the  growth  of  the  steel  industries 
for  the  jjeriod  of  IDOii  to  I91(i,  it  is  interesting  to  note  the 
tonnage  produced  and  the  horse  power  of  the  motors  in- 
stalled. In  !'.»()()  there  was  produced  in  the  United  States, 
Ht  million  tons  of  steel  ingots,  and  during  that  year  an 
averaged  installation  of  l.")  thousand  h.p.  in  motors,  whereas 
in  lOlC)  there  was  approximately  '.i'J  million  tons  of  steel 
ingots  made  and  a  installation  of  118  thousand  h.p.,  showing 
an  increase  of  approximately  20.'5  per  cent  in  tonnage  and 
785  i)cr  cent  increase  in  the  rate  of  motor  h.p.  applied.  These 
figures  certainly  are  significant  in  that  they  show  the  tremen- 
dous rate  of  increase  by  the  use  of  electricity  in  the  making 
of  iron  and  steel. 

Coming  to  the  actual  descrijition  of  the  mill,  Mr.  Jefferies 
illustrated  the  equipment  with  a  number  of  slides.  He  point- 
ed out  that  when  the  steel  is  poured  from  the  open  hearth 
furnace  it  is  in  the  form  of  ingots,  5  ft.  long,  17  in.  square  at 
the  top,  and  weighing  about  4,200  lbs.  In  the  process  of  roll- 
ing, the  ingot  is  reduced  to  a  cross-section  of  4-in.  square,  and 
is  elongated  to  about  70  ft.  This  is  accomplished  by  passing 
it  back  and  forth  between  heavy  rolls.  At  the  beginning,  the 
metal  being  short,  the  rolls  have  to  reverse  at  great  speed, 
and  a  large  amount  of  power  is  required — is  high  as  7,000 
h.p.  for  one  second — while  as  the  ingot  lengthens,  the  revers- 
al is  slower,  the  speed  is  greater,  and  at  the  same  time  con- 
siderably less  power  is  required;  at  the  end  of  the  operation 
800  h.p.  being  used  for  a  space  of  several  seconds.  The 
equipment  used  by  the  company  is  the  Ilgner  type.  The  set 
consists  of  a  fly-wheel  motor-generator  set,  slip  regulator,  and 
exciter,  a  reversing  motor,  and  control  apparatus.  The  motor 
generator  set  consists  of  an  1,800  h.p.,  2,200  volt,  3  phase 
wound  rotor  induction  motor;  a  50-ton  fly-wheel  and  two 
1,200-kw.,  600-voIt  d.c.  generators,  all  mounted  on  a  common 
shaft.  The  slip  regulator  or  water  rheostat,  is  operated  by 
a  torque  motor,  the  current  for  which  is  delivered  from  a 
current  transformer  located  in  the  main  leads  to  the  motor. 
The  exciter  is  of  175-kw.,  250  volt  capacity  and  supplies  all 
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current  for  the  motor  and  generator  fields.  The  mill  motor 
is  a  shunt-wound  inter-pole  motor,  two  units  on  one  shaft, 
rated  at  3,000  h.p.  (continuous)  and  capable  of  delivermg 
momentary  peaks  of  9,000  h.p.  The  control  consists  of  a 
vertically  operated  drum-type  controller  about  the  size  of  a 
street  car  controller,  which  operates  shunt  contactors.  These 
shunt  contactors  control  the  direction  and  speed  of  the  mill 
motor  by  changing  the  polarity  and  varying  the  resistance  of 
the  field  circuit  of  the  variable  voltage  generators.  In  order 
to  prevent  the  motor  from  being  over-loaded,  a  current  relay 
placed  in  the  main  leads  of  the  mill  motor  operates  on  over- 
load and  introduces  resistance  in  the  field  circuit,  thereby 
decreasing  the  field  strength  and  generator  voltage,  which 
in  turn  limits  the  torque.  The  motor  fields  are  excited  con- 
stantly in  one  direction,  but  for  speeding  the  motor  for  long 
passes,  series  resistance  is  introduced. 

Characteristics  of  the  System 

Mr.  Jefferies  next  showed  a  num1)cr  of  curves  illustrat- 
ing the  characteristics  of  the  system — the  kilowatt  input  to 
motor  generator  set,  the  variations  in  speed  of  the  motor 
generator  set,  speed  and  direction  of  the  mill  motor,  inpr.t 
of  the  mill  motor  etc.  These  curves,  while  not  an  average  of 
observation,  were  typical  curves  taken  simultaneously,  and 
•llustrated  the  action  of  the  slip  regulator  and  fly-wheel  in 
minimizing  the  fluctuations  in  power  demand.  In  this  case 
the  maximum  input  is  about  1200  kw..  the  speed  of  the  fly- 
wheel varying  between  490  maximum  and  4:i.')  minimum, 
whereas  the  load  on  the  mill  ran  as  high  as  3.000  kw.    .\s  the 


Main  Roll  (Reversing)  Motor,  3,000  h.p.  continuous  capacity 

rotative  energy  of  the  fly-wheel  is  proportional  to  the  square 
ol  the  speed  at  which  it  is  turning,  a  reduction  of  15  per  cent 
in  speed  means  that  27^  per  cent,  of  the  whole  rotative 
cU' rgy  f->f  the  fly-wheel  is  absorbed  during  the  short  period 
of  speed  change.  Normally  between  15  and  20  per  cent,  re- 
duction of  speed  is  allowed. 

Mr.  Jefferies  pointed  out  that  live  steam  was  expensive 
to  use  for  the  reversal,  as  compared  with  the  electrical  equip- 
ment. In  the  latter,  the  motor  is  made  to  act  as  a  generator 
and  pumps  back  into  the  generators  of  the  fly-wheel  set,  and 
the  generators  in  turn  deliver  it  again  to  the  fly-wheel.  In 
this  way  over  60  per  cent,  of  the  rotative  energy  of  the  mill 
motor,  rolls,  etc. — which,  in  steam  driven  mills,  is  lost — is  re- 
turned to  the  fly-wheel  and  made  available  for  use  on  the  next 
pass.  With  the  use  of  a  steam  engine  there  is  also  the  liability 
of  serious  breakages,  while  with  the  electrical  set,  the  opera- 
tion is  perfectly  smooth  and  breakages  due  to  the  shock  of  re- 
versal are  eliminated.    The  time  of  acceleration  of  the  mill 


motor  from  practically  zero  to  full  speed  is  only  one  and  one- 
half  seconds  during  some  of  the  short  passes. 

Curves  were  also  shown  indicating  the  efficiency  of  the 
Ilgner  set  taken  as  a  unit,  based  on  approximately  1,200  tons 
of  finished  3J<^  x  4  in.  billets.  The  input,  as  shown  by  one  of 
the  curves,  being  139.043  kilowatt  seconds,  this  gives  a  power 
consumption  of  19.81  kw.h.  per  ton  of  steel  and  an  average 


Operators'  Pulpit,  Electric  Rolling  Mill 


indicated  input  of  959  kw.h.  It  is  interesting  to  note  how 
close  the  above  19.81  kw.h.  per  ton  agrees  with  data  taken 
from  actual  operating  conditions,  which  showed  a  consump- 
tion of  19.2  kw.h.  .per  ton.  This  indicates  that  the  efficiency 
curve  is  fairly  reliable  under  the  conditions  assumed,  which 
conditions  are  maximum  tonnage  and  minimum  size  that  is 
possible  to  be  rolled  on  this  mill  and  fly-wheel  set  not  discon- 
nected from  line. 

The  great  advantages  of  the  type  of  drum  controller 
used,  as  compared  with  steam  equipment,  was  pointed  out  by 
the  speaker.  This  electrical  controller  can  be  operated  by 
a  man  for  a  full  day  without  any  undue  exertion,  while  with 
the  steam  installation,  the  strain  on  the  operator  is  such  that 
be  can  only  work  for  an  hour  at  a  time  and  then  lay  off  for  an 
liour. 

Greatly  Decreased  Costs 

Further  advantages  of  the  electrical  set  were  illustrated 
by  a  cost  data  sheet  thrown  on  the  screen,  showing  that  the 
power  cost  in  the  Steel  Company's  plant  was  36  per  cent  of 
the  total  cost  of  production,  including  interest  and  deprecia- 
tion, while  it  was  pointed  that  with  steam  equipment  the 
power  costs  would  probably  reach  80  per  cent. 

Summing  up  the  advantages  of  the  Ilgner  system,  the 
speaker  saw  them  as  follows: 

Low  cost  of  power. 

Low  cost  for  repairs  and  maintenance. 

Stand-by  losses  nil. 

Small  time  to  get  under  way  from  complete  shutdown 
to  rolling  conditions. 

Few  delays  necessary. 

Part  of  rotative  energy  of  mill  parts. 

Recovery  for  useful  work. 

Speed  proportional  to  displacement  of  controller  lever 
from  off-position. 

Motor  does  not  race  when  steel  leaves  rolls. 

Constant  turning  moment. 

Mill  breakage  less. 

Simplifies  mill  layout. 

Small  area  or  ground  space  needed. 

Lends  itself  to  centralization  of  power. 

Ideal  load  to  add  to  any  generating  station. 
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The  Electric  Propulsion  of  Ships — Equip- 
ment of  "New  Mexico"  Battleship 


The  pussiliility  of  propelling  ships  by  electric  motors  lias 
for  a  long  time  been  considered,  but  it  was  only  after  the 
turl)ine-generator  had  attained  a  high  state  of  development 
in  the  matter  of  efficiency  and  lightness  that  any  justilication 
for  electric  propulsion  liegan  to  be  evident. 

The  most  recent  attempt  at  electric  ship  propulsion  is 
in  the  case  of  the  New  Mexico  battleship  of  the  U.  S.  Navy. 
This  is  a  :i2,000-ton  ship  and  is  stated  to  be  the  most  power- 
ful battleship  afloat. 

The  contract  for  the  electric  propelling  equipment  (jf  the 
New  Mexico  included  the  following  machinery: 

Two  main  turbine-generator  units,  complete  with  throttle 
and  governing  valves. 

I'^our  main  propelling  motors. 

Switches,  panels,  instruments,  controllers,  cables,  insu- 
lators, etc.,  complete. 
Two  main  motor-driven  circulating  pumps. 
Two  main  motor-driven  air  pumps. 
Two  main  motor-driven  hot-well  pumps. 
Four  motor-driven  lubricating  oil  pumps. 
Two  motor-driven  oil  coolers  and  tanks. 
Motor-driven  blowers  for  ventilating  the  main  motors. 
Spare  parts  for  the  above  apparatus. 

The  following  information  covering  the  electrical  equip- 
ment is  of  special  interest: 

Of  the  two  main  turl)ine-generator  units,  each  generator 
is  designed  to  develop  10,500  kw.  at  78  per  cent,  power-factor, 
and  13,500  kv.a.  at  full  speed  of  the  ship,  and  to  carry  a  25 
per  cent,  overload  (16,850  kv.a.  at  78  per  cent,  power-factor) 
for  four  hours.  The  rotors  have  two  poles  and  a  maximum 
rotative  speed  of  3100  r.p.m.  which  corresponds  to  a  fre- 
quency of  35  cycles.  The  stators  are  wound  two-phase  wUh 
leads  brought  out  from  the  beginnings  and  endings  of  each 
phase  to  an  8-pole,  double-throw,  disconnecting  switch  placed 
in  the  main  circuit  between  the  generators  and  the  motors, 
fiy  manipulating  this  switch  two  generator  connections  are 
available:  first,  diametrical,  two-circuit,  low-voltage  (3000 
volts);  and,  second,  square,  one-circuit,  high-voltage  (4240 
volts).  With  a  con.stant  Ilux,  the  voltage  will  vary  directly 
or  inversely  as  the  V  :l  depending  on  the  connection  involved. 
Suitable  interlocks  have  been  installed,  making  it  impossible 
to  operate  the  two  generators  in  parallel. 

iVl!  si)eeds  of  the  ship  up  to  17  knots  inclusive  are  ob- 
tained by  the  use  of  one  generator  having  the  low-voltage 
connection,  the  generator  furnishing  power  for  driving  the 
four  motors.  Above  17  knots,  two  generators  having  the 
high-voltage  connection  are  used,  each  generator  furnishing 
power  for  driving  two  motors.  Tlic  main  turbine-generators 
are  used  only  for  propelling  the  ship,  and  are  in  no  way 
connected  to  tiie  ligliting  or  other  auxiliary  power  circuits. 
Therefore,  it  is  possiljle  under  the  varying  conditions  of  load 
to  adjust  the  voltage  and  current  to  obtain  good  efficiency. 

24  Per  Cent.  Margin  of  Power 

The  generators  arc  conservatively  designed.  Compared 
witli  the  maximum  rated  niacliines  for  land  practice,  the  re- 
lative armature  reaction  is  considerably  lower  and  the  densi- 
ties in  the  magnetic  section  are  slightly  higher.  Sufficient 
excitation  current  is  a]>plie(l  to  tlie  generator  fields  to  insure 
keci)ing  the  motors  and  gcncialors  in  sfc]).  In  other  words, 
the  generators  arc  not  working  at  tiie  peak  of  the  kilowatt 


cur\e,  but  at  a  safe  distance  down  where  there  is  sutiicient 
margin  in  power  to  take  care  of  the  rudder  swings  and  heavy 
seas,  liased  on  the  maximum  power-factor  of  the  motors, 
7i)  per  cent.,  the  generattjrs  have  a  margin  in  power  of  24 
per  cent,  with  the  excitation  given. 

The  induction  motors,  direct  connected  to  the  ship's  pro- 
peller shafts,  are  two-speed  motor  with  connections  for  24 
and  36  poles.  The  speed  reduction  between  the  generators 
and  the  motors  when  using  the  24'-pole  motor  connection 
is  13  to  1,  and  with  the  36-pole  connection,  18  to  1.  Hence, 
the  extreme  range  of  generator  r.p.m.  for  the  specified  oper- 
ating speeds  of  the  ship,  10  to  31  knots  is  approximately 
1440  r.p.m.  to  2100  r.p.m. 

Since  the  motors  and  generators  were  especially  built  to 
operate  together,  more  liberty  in  design  was  allowed.  A  new 
tyi)e  of  winding  was  designed,  the  coils  of  which  were  so 
grouped  that  a  change  in  the  connection  at  the  motor  term- 
inals would  give  a  balanced  quarter-phase  distribution  for 
either  24  or  36  poles.  This  gives  a  simpler  control  than  if 
the  motor  were  wound  three-phase.  In  addition,  since  the 
four  motors  receive  power  from  two  generators  at  full  speed 
and  one  generator  at  cruising  speed,  the  best  combined  oper- 
ation is  obtained  with  a  decreased  voltage  on  the  36-pole 
combination.  This  also  works  out  best  for  a  c^uarter-phase 
winding;  by  connecting  the  generators  in  square  connection 
for  high  speed  and  parallel  connection  for  low  speed,  the 
correct  ratio  of  operating  voltage  is  obtained.  By  this  scheme 
oi  ct)nnection,  eight  terminals  were  brought  out  of  the  motor 
though  only  four-line  leads  were  required. 

The  specified  requirements  for  driving  the  New  Mexico 
propellers  called  for  26,500  h.p.  at  161  revolutions  per  mi:i. 


Type  IQ-24  36-7250/2175-175  124KK-4200  3100,  V.  Motor— 
Stator  and  Rotor 

corresponding  to  31  knots  ship  speed,  and  8350  h.p.  at  J 13 
revolutions  per  min.  for  cruising  at  ]%5  knots. 

The  motors  were  wound  to  operate  with  an  output  of 
(1700  h.p.  at  4000  volts  on  the  24-pole  connection  and  2050 
li.p.  at  2800  volts  on  the  36-pole  connection  with  an  overload 
capacity  of  8375  h.p.  at  173  r.p.m. 

.'\t  speeds  from  8  to  15  knots,  llie  four  motors  are  oper- 
ated on  the  3t>-pole  connection  from  one  generator  with  its 
winding  connected  in  parallel,  the  switching  being  so  ar- 
ranged that  eitlier  gen</rator  can  l)c  used.  The  variation  of 
spcc<l  is  obtained  liy  steam  control  un  the  turbine-generator. 

i'roui  15  to  17  knots,  the  motors  arc  thrown  over  to  tlie 
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24-i)ole  cDnncction  still  using  one  generator  only.  About  17 
knots,  two  generators  are  used  connected  in  two  squares. 
The  two  motors  and  generator  on  the  starijoard  side  and  the 
two  motors  and  generator  on  the  port  side  are  connected 
together  and  each  set  operated  as  separate  utiits. 

I'"or  reversing,  the  36-pole  connection  only  is  used,  li 
the  motor  is  running  on  the  .'JG-polc  connection  one  phase  is 
reversed.  If  operating  on  24-poles,  the  connections  are 
changed  over  to  ;!0  poles  and  reversed. 

During  the  trial  run  a  test  of  this  reversal  was  made 
with  the  boat  running  at  a  speed  of  21.25  knots.  At  this 
speed  the  motors  were  reversed  and  the  screw  was  brought 
up  to  full-speed  astern  on  the  :i6-pole  connection  (two-thirrls 
of  the  forward  siiecd)  in  20  seconds;  12  seconds  of  this  time 
being  used  in  switching. 

Tw'i  :;nO-k\v.  tiirbiiic-ui';ir-<lrivcii.  <Iircct-rtirrtMit  generat- 


ing sets,  arranged  for  either  120  or  240  volts,  supply  the  ex- 
citation and  i)ower  for  the  auxiliaries  mentioned  in  the  be- 
ginniiig  of  this  article.  There  are  also  two  motor-driven 
boosters  supplied,  one  for  each  generator  field.  These  boost- 
ers can  either  boost  or  lower  the  voltage  60  volts;  in  other 
words,  if  the  field  is  connected  to  the  240-volt  circuit  the 
excitation  voltage  can  be  varied  from  180  to  300  volts,  and 
if  on  the  120-volt  circuit  from  60  to  180  volts. 

In  order  to  obtain  quick  reversal,  increased  field  excita- 
tion is  always  used  and  can  be  obtained  only  by  pulling  the 
field  lever  by  hand  against  a  heavy  spring  which  brings  the 
excitation  back  the  instant  the  lever  is  released.  By  this 
arrangement,  injurious  heating  of  the  field  is  prevented. 

The  information  given  above  is  taken  from  a  series  of 
articles  appearing  in  the  April  issue  of  the  General  Electric 
I\e\iew.  of  which  advance  proofs  were  kindly  forwarded  us. 


Government  Control  Through  a  Commissioner's  Eyes 

  By  Charles  E.  Elmquist'   


GovL-rnnicnt  control  and  opcralitjii  of  rail,  water  and  wire 
lines  will  probably  force  the  issue  of  government  ownership 
in  the  1920  campaign.  This  is  indicated  l)y  the  testimony  and 
views  of  government  officials  and  by  the  action  of  organized 
labor  and  certain  groups  of  farmers  and  other  interests.  If 
the  people  decide  to  continue  government  control  or  to  pur- 
chase the  properties,  a  strong  sentiment  may  be  expected  to 
develop  for  municii)al  ownership  of  other  public  service  cor- 
porations. 

While  there  is  no  direct  relationsliip  between  steam 
railroads  and  electric  railways,  the  question  of  ownership  is 
going  to  be  ultimately  determined  on  principle.  Should  it 
be  decided  to  purchase  the  steam  railroad  and  wire  systems,, 
there  is  no  escape  from  the  conclusion  that  public  sentiment 
will  also  demand  the  purchase  and  operation  by  the  people 
of  street  cars  and  other  utilities  in  a  great  many  places. 

In  a  local  sense  this  sentiment  will  be  augmented  by  the 
conditions  which  now  confront  the  electric  railway  lines.  The 
increased  operating  costs  have  forced  many  companies,  and 
the  nickel  fare  has  become  the  exception  rather  than  the 
rule.  But  every  rate  increase  takes  from  the  customer  some- 
thing which  was  given  to  him  by  contract  or  by  order  of  a 
commission,  and  he  is  likely  to  feel  that  he  has  been  deprived 
of  his  just  rights. 

Hence  in  the  near  future  one  may  expect  an  insistent  de- 
mand for  the  reduction  of  fares,  tolls  and  charges.  Petitions 
will  be  filed  with  the  proper  authorities  challenging  the  reas- 
onableness of  the  higher  rate.  In  all  such  cases  the  commis- 
sions or  courts  must  be  governed  by  the  facts  presented,  be- 
cause there  is  nothing  more  certain  than  the  regulation  of 

'President  National  Association  of  Railway  an<l  Utilities  Commission- 
11^    Adilrcss  before  American  Electric  Railway  Association. 


rates  must  l)e  controlled  by  facts  and  operating  ratios  of 
utilities  will  decrease,  but  it  is  more  than  likely  that  adjust- 
ments will  not  be  sufficiently  rapid  to  satisfy  the  public  de- 
mand for  reduced  rates. 

During  this  period  the  pathway  of  regulating  officials  will 
not  be  strewn  with  roses.  If  the  facts  will  not  permit  a  reas- 
onable reduction  of  rates,  an  agitation  for  municipal  owner- 
ship of  these  plans  can  be  expected.  The  people  will  feel 
that  by  possession  alone  can  they  secure  the  rates  which  in 
many  instances  were  agreed  to  as  a  condition  precedent  to 
the  occupancy  of  the  streets. 

These  preliminary  observations  lead  mc  to  the  following 
conclusions: 

Municipal  Ownership 

Immediate  attention  must  -be  given  to  the  question  of 
municipal  ownership.  Facts  for  and  against  should  'be  com- 
piled and  distributed  so  that  the  people  may  have  a  chance 
to  decide  the  question  upon  its  merits.  The  only  known 
preventive  is  a  satisfied  public.  Efficient  service,  reasonable 
rates,  courteous  treatment  of  patrons  and  justice  to  employ- 
ees as  well  as  to  investors  should  characterize  the  conduct  of 
these  utilities.  No  company  can  successfully  defend  itself 
against  a  hostile  public. 

National  Co-operation 

While  electric  railways  are  local  and  perform  a  service 
which  is  largely  local,  yet  their  interests  are  identical  in  that 
most  of  them  are  confronted  with  the  same  kinds  of  difficul- 
ties. It  might  be  profitable  for  the  national  organization  to 
continue  a  study  of  all  questions  dealing  with  improvements 
and  economies  in  service  and  to  make  suitable  recommenda- 
tions to  the  local  companies. 

Reforms  mannot  be  made  in  a  month  or  a  year,  but  if 
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all  the  managers  ta:ke  hold  of  the  problem  in  a  broad  way 
and  endeavor  to  follow  the  recommendations  of  a  central 
body,  they  will  be  able  to ,. accomplish  much  to  the  mutual 
interests  of  themselves  and  the  public. 

Uniform  Rate  Procedure 

Rate  adjustments  should  be,  and  as  a  matter  of  fact  are, 
largely  questions  of  facts.  They  involve  consideration  af- 
fecting the  revenues  and  expenses,  competition,  prospective 
earnings,  investment  and  value.  The  controlling  principles 
should  be  the  same  everywhere  in  this  country.  In  the  con- 
sideration of  petitions  for  reduced  rates,  the  courts  and  regu- 
lating tribunals  are  entitled  to  have  the  questions  fairly, 
honestly  and  intelligently  presented.  The  same  theory  of  de- 
fense should  be  presented  in  California  and  Maine,  Illinois 
and  Texas. 

A  large  saving  could  be  made  of  the  time,  labor  and  ex- 
pense of  these  utilities,  as  well  as  of  courts  and  commissions, 
if  a  substantially  uniform  method  could  be  adopted  for  the 
presentation  of  rate  questions.  It  would  seem  that  such  a 
plan  could  be  successfully  worked  out  by  a  committee  repre- 
senting the  American  Electric  Railway  Association. 

Corporations  try  their  cases  before  courts  with  great 
skill  and  ability,  but  unfortunately  it  is  a  too  common  prac- 
tice for  them  to  appear  before  commissions  without  proper 
preparation.  Times  without  number,  representatives  of  the 
carriers  have  appeared  before  the  Minnesota  commission  to 
favor  oi;  oppose  a  petition,  without  having  agreed  upon  a 
course  of  action,  and  with  no  one  there  prepared  to  offer  an 
intelligent  statement.  Each  carrier,  when  called  upon,  would 
re-state  the  opinion  of  the  first  speaker.  Frequently  their 
cause  was  just,  but  it  had  to  l)e  denied  because  there  was  no 
evidence.    This  practice  is  not  local  to  Minnesota. 

The  purpose  of  a  public  warning  is  to  give  a  fair  trial, 
at  which  time  evidence  may  be  offered  by  both  sides.  Hear- 
ings would  result  in  a  farce  if  real  consideration  were  not  to 
be  given  to  the  evidence  in  the  case.  Commissions  are  busy, 
und  their  burdens  would  be  greatly  relieved  if  corporations 
presented  cases  in  a  clear-cut  manner.  They  should  gave 
facts  instead  of  opinions,  and  always  bear  in  mind  that  pub- 
lic servants  are  watched  and  that  an  order  made  in  a  litigated 
case,  which  is  not  supported  by  evidence,  is  arbitrary  and  il- 
legal and  subjects  the  commission  as  well  as  the  corporation 
to  serious  criticism,  and  that  such  proceedings  are  likely  to 
result  in  unfriendly  legislation. 

Accounting  Uniformity 

Considerable  progress  has  been  made  in  an  effort  to  es- 
tablish a  uniform  accounting  system  for  utilities.  It  is  not 
always  easy  to  harmonize  the  conflicting  ideas  of  the  ac- 
countants who  represent  the  states  and  the  federal  govern- 
ment, and  this  pro<blem  is  made  even  more  difficult  because 
the  views  of  utility  representatives  should  also  be  considered. 
Uniformity  is  desirable,  and  every  effort  should  be  made  to 
bring  it  about. 

Of  course,  there  may  be  local  conditions  necessitating 
the  compiling  of  special  or  additional  information.  As  presi- 
dent of  the  National  Association  of  Railway  and  Utilities 
Commissioners,  I  shall  urge  the  committee  on  accounting  to 
give  special  consideration  to  this  matter,  and  I  earnestly  hope 
that  real  progress  may  be  made  during  the  year.  May  we  not 
look  for  co-operation  from  a  committee  appointed  by  the 
American  Electric  Railway  Association  ? 

Definite  Valuation  Plan 

Public  ownership  involves  the  jjurchase  of  the  utilities. 
This  is  brought  about  by  agreement  or  condemnation.  In 
view  of  the  prominence  which  is  to  be  given  to  the  question 
of  municipal  ownership,  the  utilities  should  not  be  guilty  of 
"watchful  waiting."  Preparations  should  be  made  for  the  day 
when  the  properties  may  be  taken  over.    The  people  should 


not  pay  more  than  the  properties  are  worth,  and  it  is  difficult 
to  determine  the  price  in  the  absence  of  a  physical  valuation. 

The  principles  of  valuation  are  not  definitely  settled.  Un- 
fortunately, there  are  as  many  different  ideas  upon  this  sub- 
ject as  there  are  lawyers  and  engineers  who  make  a  study  of 
it.  Hence  it  is  important  that  the  American  Electric  Railway 
Association  investigate  the  prolilem  through  a  proper  com- 
mittee, authorized  to  formulate  rules  and  suggestions  for  the 
guidance  of  the  companies.  A  definite  plan  would  be  ex- 
ceedingly helpful  to  the  public  as  well  as  the  corporations, 
and  it  might  result  in  an  early  judicial  determination  of  the 
correct  principles  of  valuation  for  use  in  purchase,  rate-mak- 
ing, taxation  and  capitalization  proceedings.  I  strongly  urge 
that  conservative  action  be  taken  by  this  committee.  In  the 
last  analysis,  nothing  is  to  be  gained  by  claiming  everything 
of  present  or  prospective  profit,  elements  both  tangible  and 
intangible,  visible  and  invisil)le,  in  the  heavens  above  or  the 
earth  beneath. 

The  steam  carriers  believed  there  was  advantage  in  unit- 
ed action.  When  the  government  began  the  valuation,  the 
steam  railroads  appointed  a  conference  committee,  which 
selected  able  lawyers,  engineers  and  accountants  who  were  to 
devote  their  attention  exclusively  to  this  work.  This  commit- 
tee brought  to  the  attention  of  the  Interstate  Commerce  Com- 
mission all  the  law  upon  the  subject,  and  it  compiled  a  mass 
of  statistical  data  and  expert  ojjinions  which  greatly  aided 
the  commission  to  arrive  at  its  conclusions  in  the  early  valu- 
ation cases. 

\^'iluation  will  play  a  more  important  part  in  rate  cases 
than  it  has  in  the  past.  We  seem  to  have  drifted  away  from 
the  anchorage  of  contract  fares.  Rates  should  be  determin- 
ed by  facts  rather  than  l)y  negotiation  or  compulsion.  The 
public  suspects  that  there  is  over-capitalization  in  many  of 
the  electric  plants.  This  suspicion  will  not  be  allayed  until 
the  people  know  what  these  plants  are  really  worth. 

If  the  securities  are  excessive,  they  should  be  written 
down  to  the  basis  of  the  real  value  of  the  properties  used 
in  the  public  service.  In  connection  with  this  subject,  it  will 
not  do  to  overlook  the  fact  that  original  cost  is  an  important 
element  to  be  considered  in  arriving  at  value,  and  that  com- 
missioners are  insisting  that  this  item  be  shown. 

Indeterminate  Franchises 

The  experience  during  the  war  will  result  in  a  greater 
assertion  of  authority  by  the  states  over  Che  rates  of  electric 
railways  than  heretofore.  The  rapid  increase  in  the  cost  of 
wages,  fuel  and  supplies  brought  the  public  face  to  face  with 
the  fact  that' public  service  cannot  be  efficiently  rendered  by 
a  company  which  pays  out  more  money  than  it  takes  in. 

Fixed  rates  and  flexible  costs  are  inconsistent.  Every 
student  realizes  that  both  elements  must  be  variable  in  order 
to  meet  changing  conditions,  and  that  the  determination  of 
the  rate  to  be  charged  should  be  made  by  a  body  of  expert 
men.  Courts  no  longer  attribute  sacredness  to  a  franchise 
rate.  The  doctrine  that  a  state  may  fix  a  reasonable  rate 
for  a  local  utility  unless  restricted  by  constitutional  limita- 
tions has  become  the  accepted  law. 

We  have  entered  upon  a  new  era  in  the  regulation  of  loc- 
al utilities.  At  this  time  emphasis  should  be  given  to  the  im- 
portance of  transferring  to  the  state  authorities  the  ulti- 
mate determination  of  rates,  subject  of  course  to  an  appeal 
to  the  courts.  The  fairest  way  to  meet  necessary  changes 
in  conditions  and  to  secure  for  the  public,  as  well  as  the  cor- 
porations, that  enlightened  'consideration  to  which  all  are 
entitled,  is  for  the  state  to  issue  indeterminate  permits  in  lieu 
of  existing  local  franchises. 

It  is  not  necessary  to  discuss  the  merits  of  this  plan.  It 
has  been  tried  out  in  several  jurisdictions  and  found  to  be 
acceptable.  The  advantages  to  the  companies,  the  investors 
and  the  public  are  many;  the  objections,  few.    Tested  by 
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experience  and  the  judgment  of  earnest  and  competent  men, 
it  seems  to  come  nearer  meeting  the  requirements  than  any 
other  plan  that  has  been  sugsested. 

But  this  presents  a  legislative  question,  and  laws  must 
be  passed  to  suit  the  needs  of  a  particular  state.  The  Ameri- 
can Electric  Railway  .Association  should  arrange  to  have 
prepared  an  article  fully  setting  forth  all  of  the  advantages 
and  the  disadvantages  of  t'he  indeterminate  plan.  Then  all 
interested  parties  could  have  the  benefit  of  the  best  argu- 
ments on  both  sides  of  the  question. 

The  extent  of  state  control  depends  entirely  upon  local 
conditions.  I  have  found  that  state  commissions  do  not 
relish  the  idea  of  exclusive  control  of  street  car  companies 
by  the  state.  Many  of  them  believe  that  the  municipalities 
should  retain  their  powers  over  these  utilities,  subject,  how- 
ever, to  an  appeal  to  the  state  commissions.  This  is  not  a 
denial  of  the  right  of  home  rule.  It  substitutes  a  board  of  ex- 
perienced men  for  a  court  in  passing  upon  disputes  between 
utilities  and  municipalities. 


Sliding  Scale  of  Return  with 
Combined  Services 


The  Electric  Railway  Journal  prints  the  lnlKnving  re- 
port of  the  work  of  the  Commission  appointed  to  investigate 
the  affairs  of  the  N'ew  Brunswick  Power  Company,  St.  John, 
.\'.B.:  The  Company  is  at  present  concerned  in  a  very  inter- 
esting pr()i)osal  in  connection  with  utility  regulation.  .\n  in- 
vestigating commission  has  proposed  resettlement  which  prr)- 
vides  a  most  striking  combination  of  the  service-at-cost 
principle  with  a  sliding  scale  of  return  on  investment,  based 
on  combined  rates  for  railway,  electric  and  gas  service. 

In  1918  the  Lieutenant-Governor  in  Council  was  em- 
powered by  the  Legislative  .Assembly  of  New  Brunswick  to 
appoint  a  commission  to  examine  the  condition  of  the  com- 
pany and  make  recommendations  in  connection  therewith. 
The  members  appointed  were  Guy  W.  Currier,  chairman; 
Henry  Holgate  and  Prof.  Albert  S.  Richey.  This  commis- 
sion has  now  reported  certain  recommendations  which  it  is 
believed  will  be  of  interest  to  electric  railway  |Operators. 

It  is  recommended  that  the  control  of  operation,  main- 
tenance, service  and  rates  be  vested  in  a  board  of  seven  di- 
rectors, four  elected  by  the  company  and  three  appointed  by 
the  Lieutenant-Governor  in  Council  for  three-year  terms  at 
annual  salaries  of  not  n^ore  than  $1,000.  Moreover,  it  is  said 
that  an  experienced  public  accountant  should  be  chosen  an- 
nually by  th-e  public  directors,  with  the  approval  of  the  com- 
pany directors,  to  report  semi-annually  on  financial  opera- 
tions. 

The  commissioners  are  of  the  opinion  that  no  special 
taxes  of  any  kind  should  be  assessed  against  the  company, 
which  should  be  required  to  pay  only  such  property,  income 
and  other  taxes  as  are  paid  by  other  general  corporations  in 
the  province.  The  company  should  not  be  required  to  pay 
for  any  street  or  road  repairs,  except  those  made  necessary 
by  the  maintenance,  renewal  or  construction  of  its  own  way 
and  structures,  or  for  the  removal  of  snow  from  any  street 
or  road  or  for  any  part  of  the  cost  of  construction  of  new 
pavement  or  change  in  the  pavement.  The  company  should 
not  be  required  to  pay  rental  for  the  use  of  any  street  or 
bridge  beyond  the  expense  of  maintenance  of  tracks.  The 
reason  given  is  that  such  tax  payments  would  be  reflected 
in  the  cost  of  service  and  thus  result  in  higher  rates. 

The  board  of  directors  would  fix  from  time  to  time  such 
rates  for  railway,  electricity  and  gas  services  as  would  meet 
but  not  exceed  the  cost  of  service,  which  should  include  oper- 


ating expense,  taxes,  maintenance,  depreciation  allowance, 
return  on  investment,  and  any  other  expenditures  properly 
chargeable  against  income.  An  annual  allowance  of  $75,000 
should  be  set  aside  out  of  earnings  for  depreciation  (to  he 
increased  as  the  investment  increased)  until  the  fund  amount- 
ed to  at  least  $200,000  and  in  no  case  less  than  7  per  cent, 
of  the  rate  base,  after  which  time  such  an  amount  should  be 
added  annually  as  would  keep  the  fund  intact  at  this  sum. 
The  directors  should  charge  to  the  annual  cost  of  service,  as 
a  return  on  the  rate  base  of  January  1,  1919,  7  per  cent,  cf 
such  base,  plus  or  minus  additional  percentages  according  to 
the  fares  and  service  charges  in  force. 

Rate  of  Return  to  Be  Between  6  and  9  Per  Cent. 

At  the  time  of  the  semi-annual  audit,  the  accountant 
should  determine  the  average  fare  received  per  passenger, 
the  average  rate  per  kilowatt-hour  and  the  average  rate  per 
thousand  feet  of  gas,  and  calculate  such  average  rates  as  per- 
centages of  similarly  calculated  average  rates  during  the  six- 
month  period  from  January  l  to  June  :i0,  1919.  By  giving 
due  weight  to  these  three  percentages,  based  on  the  propor- 
tionate amount  of  gross  revenue  received  from  the  different 
services,  he  should  then  calculate  the  weighted  average  per- 
centage by  which  the  rates  during  the  preceding  six  months 
had  been  increased  or  reduced  compared  to  those  in  effect 
during  the  period  from  January  1  to  June  liO,  1919. 

The  theoretical  rate  of  return  on  the  rate  base  for  llie 
following  six-month  period  should  then  he  7  per  cent,  plus 
one-tenth  of  1  per  cent,  for  each  1  per  cent,  by  which  such 
weighted  average  rate  for  service  had  been  so  reduced.  Sim- 
ilarly, the  theoretical  rate  of  return  should  be  7  per  cent, 
minus  one-tenth  of  1  per  cent,  for  each  1  per  cent,  by  wiiich 
such  weighted  average  rate  had  been  so  increased.  The 
actual  rate  of  return,  however,  should  be  not  less  than  0 
per  cent,  or  greater  than  9  per  cent.,  notwithstanding  the 
fact  that  the  theoretical  rate  of  return  might  be  greater  than 
9  or  less  than  6  per  cent. 

The  commissioners  recommended  that  legislation  provid- 
ing for  the  above  features  be  passed  and  that  the  accept- 
ance of  the  new  legislation  shall  be  made  to  constitute  an 
agreement  on  the  part  of  the  company  to  sell  at  any  time 
to  the  province  or  any  of  its  political  subdivisions  all  the 
property  included  in  the  rate  fare  for  cash  equal  to  the  rate 
base  as  then  determined  plus  10  per  cent,  and  any  premium 
required  to  retire  bonds.  The  company  should  then  be  pro- 
tected from  competition  on  the  part  of  private  or  municipal 
plants. 


Motormen  and  conductors  on  the  Winnipeg  Electric 
Railway,  who  are  now  drawing  39  to  47  cents  an  hour,  have 
put  in  a  demand  for  an  increase  to  60  to  70  cents  an  hour, 
together  with  a  straight  rate  of  $25  a  week  for  extra  men. 
These  demands  are  made  on  the  basis  of  an  eight-hour  day, 
and  would  involve  the  expenditure  of  an  additional  $750,000 
a  year  by  the  company.  It  is  understood  that,  before  giv- 
ing an  answer,  the  company  will  endeavor  to  secure  an  in- 
crease in  fares. 


Municipalities  in  the  counties  of  Huron  and  Bruce  re- 
cently sent  a  delegation  to  Toronto  to  wait  upon  the  Hydro- 
electric Power  Commission  of  Ontario  asking  that  several  dis- 
tricts be  supplied  as  soon  as  possible  with  Hydro  power.  The 
following  blocks  are  asked  for:  Wingham,  500  h.p.;  Tees- 
water,  100  h.p.;  Blyth,  150  h.p.;  Lucknow,  100  h.p.;  Ripley, 
75  h.p.;  Kincardine,  250  h.p.;  Port  Elgin,  300  h.p.;  Fordwich, 
50  h.p.;  Gorrie,  50  h.p.;  Brussels,  100  h.p.;  Paisley,  100  h.p., 
and  Southampton  an  amount  undecided.  The  Hydro  Coni- 
rnission  will  proceed  with  estimates. 
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Twin  City  Rapid  Transit  Company  Installing 
Coasting  Recorders 

An  interesting  experiment  is  being  tried  out  by  the  Twin 
City  Rapid  Transit  Company  in  the  purchase  of  some  1,100 
Rico  coasting  recorders.  The  results  to  April  1  of  this  year 
are  given  in  the  latest  issue  of  the  Electric  Railway  Journal. 

Coasting  Saves  Power  in  Twin  Cities 

As  of  June  15,  1918,  the  Twin  City  Rapid  Transit  Ciom- 
pany  had  already  installed  340  out  of  the  1,100  Rico  coast- 
ing recorders  purchased  to  outfit  its  system  completely. 
Other  lines  are  in  process  of  being  equipped  and  while  the 
installation  is  still  not  complete  the  company  is  well  pleased 
with  the  results  obtained. 

Records  were  taken  from  the  time  the  first  recorders 
were  put  out,  but  the  first  comparative  statement  for  the 
information  of  the  men  was  not  issued  until  April  1.  This 
was  accompanied  by  a  bulletin  from  General  Superintendent 
Caurteld,  who  explained  why  men  on  the  extra  list  would  he 
grouped  by  themselves  for  the  sake  of  fairness.  Mr.  Caufield 
also  pointed  out  that  a  man's  costing  record  was  in  direct 
proportion  to  the  amount  of  his  willingness  and  earnestness 
to  "Save  and  Serve." 

Af  the  very  beginning  of  the  year  1918  the  company  is- 
sued to  the  trainmen  a  booklet  entitled  "Doing  Our  Bit — 
Coasting  and  Its  Relation  to  the  War."'  At  the  opening  was 
this  quotation  from  Bulletin  183  of  the  United  States  Fuel 
.Administration:  "An  investigation  convinces  us  that  electric 
railways  offer  a  chance  for  large  savings."  The  relationship 
between  coasting  and  fuel  saving  was  succinctly  portrayed 
thus : 

MORE  COASTING  LESS  POWER 

LESS  POWER  m-^   LESS  COAL 

An  informal  coasting  campaign  had  indicated  to  the 
company  that  with  the  co-operation  of  the  trainmen  the  to- 
tal amount  of  coasting  then  being  done  could  be  increased 
by  not  less  than  10  to  15  per  cent.  This  estimate,  as  will 
appear  later,  already  was  very  greatly  exceeded — a  compli- 
ment to  the  management,  the  men  and  the  coasting  recorder. 

The  remainder  of  the  pamphlet  gave  the  men  good  sug- 
gestions on  how  to  operate  more  elTiciently  through  increased 
coasting  and  how  to  key  the  coasting  recorder  and  turn  in 
the  printed  record  therefrom.  The  conclusion  said;  "The 
more  ypu  coast,  the  more  coal  you  will  save,  the  easier  will 
be  your  work,  the  less  will  be  the  wear  and  tear  on  the  car 
equipment,  and  the  safer  and  more  comfortable  will  be  the 
ride  of  passengers,  the  customers  who  pay  your  wages. 

"In  the  interest  of  safety  and  economy,  and  on  behalf 
of  the  nation  at  large,  the  management  asks  the  hearty  co- 
operation of  each  trainman  toward  the  successful  carrying 
out  of  this  campaign." 

That  the  men  responded  heartily  from  the  start  to  this 
appeal  to  save  power  is  clear  from  the  following  results  se- 
cured during  the  first  half  of  last  year: 

Coasting  Percentages  on  Twin  City  Lines  Out  of  Nicollet  Station 

January  May  June 

Marquette  and  Grand   25.6  31.2  30.2 

Fourth  Avenue  South  and  Sixth  Avenue  North  .  .  21.5  25.7  24.9 

Monroe  and  Bryant   22.0  28,7  28.1 

Fifty-fourth    and   Columbia   Heights    22.2  27. S  26.8 

Extra  list   2.3.9  2.5.5  25.4 

It  is  hardly  necessary  to  point  out  that  from  the  very 
beginning  the  men  showed  a  big  advance  over  the  ordinary 
unchecked  motorman.  The  slight  drop  in  June  did  not  indi- 
cate a  decrease  in  efficiency,  because  some  of  the  lines  were 
speeded  up  at  the  same  time  that  increased  the  number  of 
stops  per  mile.  Nor  is  any  attempt  being  made  to  drive  the 
men.  The  management  is  satisfied  that  if  the  men  are  thor- 
oughly imbued  with  the  importance  of  coasting  they  will  con- 
tinue t(;  improve  steadily  and  permanently.    It  is  much  more 


April  15,  1919 

to  the  point  to  have  a  good  general  average  than  a  few  very 
high  ones  and  a  mass  of  low  ones. 

On  the  basis  of  only  30  per  cent,  equipment  of  the  Twin 
City  lines  with  coasting  recorders,  Chief  Engineer  Scofield 
found  an  energy  saving  of  5  per  cent,  for  the  whole  system, 
which  would  indicate  a  saving  of  at  least  16  to  17  per  cent, 
for  complete  installation.  Mr.  Scofield  has  kept  careful  re- 
cords of  energy  consumption  per  car-mile  over  many  years. 
With  due  allowance  for  weather  and  temperature  conditions, 
the  saving  can  be  accounted  for  only  tlirough  the  correct  use 
of  the  coasting  recorders. 


Riviere  du  Loup  Extending  Plant 

The  city  of  Riviere  du  Loup,  P.Q.,  has  given  out  con- 
tracts for  power  house  equipment  for  improving  and  extend- 
ing the  existing  lighting  and  ppwer  system.  The  plans  were 
drawn  by  Mr.  J.  Allyre  Roy,  C.  E.,  of  Montreal.  At  present 
there  is  a  small  plant  located  in  a  power  house  at  the  foot 
of  the  Riviere  du  Loup  Falls,  situated  in  the  centre  of  the 
city  and  owned  by  the  municipality.  The  falls  are  capable  of 
developing  1,500  h.p.  at  the  minimum  flow.  The  plans  pro- 
vide for  the  conversion  of  the  existing  system  from  two  phase 
to  three  phase,  and  the  extension  of  the  system  to  St.  Pat- 
rick, an  outside  municipality;  another  outside  municipality, 
Cacouna,  will  also  be  supplied  by  the  system.  At  present  the 
street  and  house  lighting  are  on  the  same  circuit,  but  under 
the  new  plans  there  will  be  separate  circuits.  Provision  is 
also  made  for  future  extensions.  Ab,out  250  h.p.  is  now  de- 
veloped with  an  old  type  turbine.  This  will  be  replaced  by 
a  new  water  wheel,  working  under  a  98  ft.  head,  supplied  by 
the  S.  Morgan  Smith  Co.,  York,  Pa.  It  is  of  the  horizontal 
type,  525  h.p.,  600  r.p.m.,  direct  connected  to  the  generator. 
This  will  allow  of  the  development  of  power  to  the  full  capa- 
city of  the  penstock  already  constructed.  The  Canadian 
Westinghouse  Company  have  secured  the  contract  for  the 
400  kw.,  60  cycle,  3  phase,  2200  volt,  600  r.p.m.  generator,  belt- 
driven  exciter,  three  regulating  transformers,  switchboards, 
etc. 


Saskatchewan  May  Have  One-Man  Cars 

In  the  Province  of  Saskatchewan,  up  to  the  present  ses- 
sion, the  law  has  made  it  impossible  to  operate  street  cars 
except  in  charge  and  under  control  of  at  least  two  competent 
men,  a  motorman  and  a  conductor.  It  has  thus  been  impos- 
sible to  introduce  one-man  cars.  The  operation  of  such  cars, 
however,  has  been  so  successful  in  other  places  on  this  con- 
tinent that  an  amendment  to  the  law  has  been  agitated  for  the 
last  three  or  four  years  and  during  the  last  session,  the  Sask- 
atchewan Legislature  has  amended  this  Act  to  such  an  ex- 
tent as  to  make  it  possible  to  operate  one-man  cars  at  the 
option  of  any  city  or  town. 


A  by-law  will  be  submitted  in  the  near  future  asking 
authority  to  commence  work  on  a  high  tension  transmission 
line  connecting  Winnipeg  with  Portage  la  Prairie,  Man. 
This  scheme  has  been  talked  about  for  several  years  and 

it  is  now  believed  that  plans  will  be  ready  to  commence  the 
work  within  the  next  two  or  three  months.  It  is  suggested 
that  construction  shall  be  carried  on  by  the  electrical  de- 
partments of  the  two  cities,  using  day  labor.  The  estimated 
cost  of  the  work  is  placed  at  $350,000. 


Henry  Ford  is  said  to  be  working  on  plans  for  a  street 
car  to  be  driven  by  an  internal  combustion  engine  and  which 
will  he  demonstrated  in  Detroit  this  summer. 
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Joint  Industrial  Council  of  Building  Trades 
Formed  in  Toronto  with  Representation 
from  Toronto  Section  of  the  Ontario  Elec- 
trical Contractors'  and  Dealers'  Ass'n 

I'dllowiiig  a  considerable  aiiiount  ol  preliminary  wDrk,  a 
Jo-iit  Intlustrial  Council  of  the  Toronto  Uuildinsj;  Trades  lias 
been  appointed  to  deal  with  problems  and  points  at  issue 
between  employers  and  employees.  The  council  consists  of 
ten  members,  five  representing  employers  and  five  represent- 
ing employees.  Mr.  Geo.  Kay,  of  the  Bennett  &  Wright  Co., 
is  the  representative  of  the  Toronto  Section  of  the  Ontario 
Association  of  Electrical  Contractors  &  Dealers. 

Below  we  print  the  draft  of  the  proposed  constitution 
which,  we  understand,  has  been  agreed  upon,  sul)ject  to  any 
changes  that  may  be  found  necessary  as  the  work  of  the 
Council  proceeds.  The  plan  follows  pretty  closely  the  well- 
known  Whitley  plan,  which  has  taken  such  a  hold  in  Eng- 
land : 

1.  Name 

This  council  will  be  known  as  the  Joint  Industrial  Coun- 
cil of  the  Toronto  Building  Trades. 

2.    Aims  and  Object 

To  harmonize  and  standardize  the  conditions  of  con- 
tracting and  employment  in  the  Toronto  building  trades,  and 
to  secure  the  largest  possible  measure  of  joint  action  between 
employers  and  employees,  for  the  development  of  industry 
as  a  part  of  national  life  and  for  the  improvement  of  the  con- 
ditions of  all  engaged  in  that  industry. 

3.  Membership 

The  council  shall  consist  of  ten  (,10)  members,  with  power 
to  add  to  their  numbers.  Representatives  shall  be  as  fol- 
lows: 

Two  from  Builders'  Exchange. 

One  from  Ontario  .Association  of  Electrical  Contrac- 
tors and  Dealers. 

One  from  the  Toronto  Society,  Domestic,  Sanitary  and 
Heating  Engineers. 

One  from  International  Master  Painters'  Association. 

Five  from  Building  Trades'  League. 

4.    How  Elected 

Representatives  shall  be  duly  elected  by  their  respective 
bodies  (see  clause  three)  and  it  is  further  provided  that  it 
shall  be  optional  for  both  parties  to  elect  alternatives. 

5.    Chairman  and  Vice-Chairmen 

The  chairman  shall  be  a  co-opt.  member;  he  shall  be  a 
disinterested  person,  and  shall  be  elected  by  a  majority  of 
the  council.  There  shall  also  be  two  (2)  vice-chairmen,  one 
to  be  chosen  by  the  employers  and  one  by  the  employees. 

6.  Secretary-Treasurer 

The  council  shall  be  empowered  to  maintain  a  secretary- 
treasurer  and  such  other  clerical  staf?  as  it  may  think  fit. 

7.    Term  of  Office 

The  representatives  to  the  council  shall  retire  annually, 
and  shall  be  eligible  for  re-appointment  by  their  respective 


bodies.  Casual  vacancies  shall  lie  filled  by  the  association 
concerned,  which  shall  appoint  a  nieniher  to  sit  until  tlie 
end  of  the  current  year. 

8.  Committees 

The  Joint  Council  may  ajjpoint  committees  fhom  time 
to  time,  as  may  be  ileemed  advisable,  and  such  committees 
shall  report  back  all  matters  referred  to  them  for  confirma- 
tion, unless  otherwise  determined  by  tlie  Joint  Council. 

9.  Co-Opt.  Members 

The  council  shall  have  the  power  of  appointing  on  com- 
mittees, or  allowing  committees  to  co-opt.  such  persons  of 
special  knowledge,  not  being  members  of  the  council,  as 
may  serve  the  special  purposes  of  the  council. 

(a)  The  two  associations  in  the  council  shall  be  equally 
represented  on  all  committees,  and  (b)  any  appointed  co- 
opt,  members  shall  serve  in  consultation  capacity  only. 

10.  Duty  of  Officers 

(a)  The  chairman  shall  preside  at  all  meetings  of  the 
Joint  Industrial  Council,  and  all  committee  meetings,  and 
shall  perform  such  other  duties  as  are  usual  for  such  an 
oflicer,  provided,  however,  he  shall  have  no  voting  powers. 

(b)  The  vice-chairmen  shall,  in  order,  perform  the 
duties  of  the  chairman,  in  the  advent  of  his  temporary  dis- 
ability, or  his  absence  from  meetings.  They  shall  have  vot- 
ing powers  by  virtue  of  their  membership  in  the  Joint  In- 
dustrial Council. 

(c)  The  secretary-treasurer  shall  keep  a  record  of  the 
proceedings  of  all  meetings  of  the  Joint  Council,  receive  all 
moneys,  and  render  a  correct  statement  of  same,  at  each 
general  meeting  of  the  council.  He  shall  perform  such  other 
duties  as  appertain  to  his  office. 

11.  Meetings 

(a)  The  meetings  of  the  Joint  Council  shall  be  held  as 
often  as  necessary. 

(bj  The  regular  meetings  of  the  Joint  Council  will  be 
held  on  the  first  (1st)  Monday  of  each  month  at  2  p.m.,  in 
the  office  of  the  Dominion  Government  Fair  Wages  Officer, 
or  such  other  places  as  may  be  determined  by  the  Joint 
Council  from  time  to  time. 

(c)  A  special  meeting  of  the  Joint  Council  shall  be 
called  by  the  chairman  within  two  (2)  days  of  the  receipt 
of  a  requisition  from  any  of  the  constituent  associations. 
The  matter  or  matters  to  be  discussed  at  such  meetings, 
shall  be  slated  upon  the  notice,  calling  the  meetings. 

12.  Voting 

The  voting,  both  in  council  and  in  committees,  shall  be 
by  show  of  hands  or  otherwise,  as  council  may  determine. 
No  resolution  shall  be  regarded  as  carried  unless  it  has 
l)een  approved  by  a  majority  of  those  present  on  each  side 
of  the  council. 

13.  Quorum 

The  quorum  shall  l)e  three  (3)  members  on  each  side  of 
the  council. 

14.  Finance 

The  expenses  of  the  council  shall  lie  met  by  the  Em- 
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ployers'  Association  and  llic  linildinfj;  Trades'  League,  in 
equal  proijortion. 

15.    How  Amended 

'J  liis  constitution  may  he  amended  by  a  majority  vote 
of  all  the  duly  elected  employee  representatives,  together 
with  a  majority  vote  of  all  the  employer  representativs. 
Amendments  must  Ik-  proposed  in  writing  at  a  regular  meet- 
ing, and  no  vote  shall  be  taken  thereon  until  the  regular 
meeting  following  such  presentation.  No  amendment  shall 
be  adopted  that  will  destroy  or  limit  the  equal  voting  power 
of  the  employee  representative  and  employer  representative 
in  the  Joint  Council. 

16.    Order  of  Business 

(1)  Roll  Call. 

(2)  Reading-  the  minutes  of  the  preceding  meeting. 
Business  arising  out  of  the  minutes. 

(4)  Secretary-treasurer's  report. 

(5)  Communications  and  accounts. 

(6)  Deferred  or  unfinished  business. 

(7)  New  business. 

(8)  Good  of  the  council. 

(9)  Adjournment. 


Merchandising ! 

Mr.  Corcoran  Tells  Large  Gathering  of  Toronto, 
Hamilton  and  London  Contractors  and  Dealers, 
and  C.G.E.  Sales  Agents  How  To  Do  It  - 
Outline  of  a  Vigorous  Selling  Campaign 


The  regular  monthly  meeting  of  the  Toronto  section  of 
the  Ontario  Association  of  Electrical  Contractors  and  Deal- 
ers was  held  in  the  King  Edward  Hotel  on  the  evening  of 
April  3rd.  It  happened  'that  this  meeting  coincided  with  a 
convention  of  Canadian  General  Electric  sales  agents 
throughout  the  Dominion  who  met  in  Toronto  during  that 
week  and  so  a  joint  meeting  was  arranged.  The  primary 
cause  of  the  joint  meeting  was  an  address  on  "Merchandis- 
ing" delivered  by  Mr.  Corcoran  of  the  Commercial  Service 
Department  of  the  General  Electric.  Some  two  hundred 
were  in  attendance  and  the  address  was  at  the  same  time  one 
of  the  most  interesting  and  helpful  that  has  been  delivered 
before  the  contractors'  association: 

The  speaker  was  introduced  by  Mr.  Kenneth  A.  Mcln- 
tyre,  the  president  of  the •  association,  who  mentioned  that 
Mr.  Corcoran  happened  to  be  a  close  friend  of  Mr.  Good- 
win's, a  fact  which  would  certainly  not  lessen  the  warmth 
of  the  welcome  accorded  him  by  Toronto  electrical  men. 

Mr.  Corcoran  said  it  had  been  his  fortune  to  work  on 
sales  campaigns  for  the  General  Electric  Co.  for  a  number  of 
years  and  Mr.  Goodwin  had  finally  arranged  for  him  to  make 
a  special  study  of  retail  merchandising.  It  was  his  object  to 
talk  on  the  phase  of  retail  merchandising  that  deals  with 
store  sales.  He  had  a  series  of  charts  which  embodied  statis- 
tics in  a  more  than  usually  interesting  form,  but  had  been 
unable  to  bring  them  with  him.  However,  he  would  give  some 
of  the  figures  from  memory.  "There  are,"  he  said,  "in  the 
United  States  30,689,000  families,  and  .'j,.')00,000  of  these  famil- 
ies are  served  by  electricity,  but  these  .'),.500,000  families,  ac- 
cording to  latest  information,  are  using  only  about  9.000,000 
electrical  ajjpliances." 

Getting  down  to  the  actual  problems  of  merchandising, 
Mr.  Corcoran  proceeded:  "There  are  a  great  many  things 
that  bear  on  the  subject  of  retail  merchandising — cost,  stock 
insurance,  and  so  on,  but  to  my  mind  the  fundamental  thing 
is  selling.    The  retail  electrical  merchandising  business,  as 


lar  as  the  sales  are  concerned,  de])ends  upon  the  contact  with 
the  public.  It  is  very  important  to  know  what  these  points 
of  contact  are.  Reducing  them  to  an  even  five,  there  is,  in 
the  first  place,  the  exterior;  ne.xt,  the  interior;  next,  publi- 
cations; then,  newspaper  advertising,  and,  last,  but  not  least, 
window  display.  In  my  talk  tonight,  I  wish  to  emphasize 
window  display,  for,  in  analyzing  the  retail  business,  I  lielieve 
the  greatest  asset  of  the  contractor-dealer  is  his  windows. 

"However,  the  first  point  is  store  exterior.  Location  is, 
of  course,  fundamental.  The  better  the  location,  the  more 
people  see  it  and^the  stronger  is  the  contact  with  the  public.  In 
the  second  place,  there  is  the  store  appearance.  Has  it  a 
good  appearance,  or  the  appeal  negative?  The  next  point 
is  the  attitude  of  the  employees.  Arc  the  men  who  are  sent 
around  to  do  your  work  courteous,  neat  and  efficient? 

"Then  there  is  the  store  interior.  The  arrangement  is 
very  important,  as  well  as  the  general  appearance  and  trim. 
The  employees  also  are,  of  course,  a  very  big  factor.  Are  they 
courteous?  Do  they  suggest  other  sales?  You  probably  all 
have  heard  the  story  of  the  president  of  the  United  Cigar 
Stores,  who.  on  one  occasion,  sent  out  a  telegram  to 
every  store  in  the  firm's  system  asking,  'Did  you  say  thank 
you  to  everybody  you  did  business  with  today?' 

"Next  is  the  publications;  here  is  another  very  import- 
ant point  of  contact  with  the  public.  Every  single  manu- 
facturer of  electrical  goods  in  Canada  has  these  pub- 
lications available  for  use,  but  do  you  use  them  ?  And 
then,  there  is  newspaper  advertising.  Retail  practice  has 
shown  that  from  3  to  5  per  cent  of  total  business  is  usually 
well  spent  on  advertising,  but  the  advertising  must  be  timely, 
attention-drawing,  pertinent,  to  the  point,  and  you  mu.st  use 
good  space.  It  is  not  necessary  to  do  too  much  advertising 
on  any  one  line.  An  overdose  of  any  good  thing  will  kill  a 
man.  or  at  least  make  him  giddy. 

You  Are  Selling  "Service" 

"For  the  benefit  of  the  salesmen  present,  do  you  ever 
realize  that  you  are  not  selling  goods  but  the  service  the 
goods  are  intended  for.  A  certain  article  is  made  to  perform 
a  certain  service — a  motor  is  made  to  move,  and  the  purchaser 
wants  it  because  it  will  run.  The  dealer,  however,  does  not 
buy  it  primarily  because  it  will  run.  He  buys  it  because 
it  will  sell.  Of  course,  the  sales  value  depends  on  its  charac- 
teristics. The  manufacturer  puts  into  that  article  a  certain 
amount  of  an  intangible  something  we  may  call  "sales  power." 
He  builds  that  up  by  means  of  advertising.  If  the  ar- 
ticle is  advertised  to  a  great  extent  so  that  it  almost  sells  it- 
self, it  has  100  per  cent,  sales  power.  The  full  sales  power  of 
any  device,  however,  cannot  be  realized  unless  the  contractor- 
dealer  will  help.  In  other  words,  he  has  got  to  do  retail  elec- 
trical merchandising.  There  are  five  different  motives  which 
influence  the  purchaser;  foresight,  saving,  pride,  comfort  and 
utility.  Every  advertisement  must  appeal  to  some  of  these 
buying  motives.  It  must  have  interest,  creating  attention, 
then  desire,  and,  finally,  action.  If  you  remember  these 
points,  I  believe  you  have  the  fundamentals  of  applied  retail 
merchandising." 

The  speaker  then  proceeded  to  point  out  the  value  and 
importance  of  window  displays.  He  believed  it  was  not 
fully  realized,  and  instanced  many  cases  in  which  the  results 
obtained  from  attractive  and  timely  displays  were  nothing 
short  of  astonishing.  One  customer  of  his  firm,  he  said, 
telephoned  him  last  summer,  complaining  that  electric 
fans  were  not  selling  rapidly  in  the  contractor-dealers'  stores, 
while  on  dropping  into  the  department  stores  he  found  they 
were  selling  like  hot  cakes.  The  speaker  himself  had  been  in 
New  York  the  week  before  and  had  found  that  the  depart- 
ment stores  had  their  show  windows  full  of  fans,  while  over 
90  per  cent  of  the  electrical  contractors  hadn't  a  fan  in  their 
windows  at  all.    So  be  told  his  complainant  that  what  was 
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lU'fdfd  was  to  have  the  contractor-dealers  display  the  fans. 
Sometimes  the  contractors  talked  about  competition  by  other 
stores,  but  in  New  York  city,  there  were  just  two  department 
stores  showing  fans,  while  there  were  over  1.500  contractors 
in  the  city.  What  chance  would  the  department  stores  have 
had  if  the  contractor-dealers  had  displayed  the  fans  in  their 
windows.  That  is  one  point  of  contact  that  it  co.s-ts  nothing 
to  use  and  which  is  most  effective. 

What  One  Display  Did 

.\nother  instance,  the  sjjeakcr  gave,  was  where  he  had  asked 
one  of  their  men.  making  laboratory  merchandising  experi- 
ments in  Troy.  N.  Y.,  to  have  a  fan  window  display  put  in  a 
store  in  that  city.  He  put  the  display  in  on  Monday  and  on 
Thursday  had  to  take  it  out.  having  sold  all  the  fans  in  stock 
except  three.  .\11  the  other  contractf)rs  in  the  city  reported 
the  fan  sales  poor  for  the  season.  This  man  attributed  the 
quantity  of  business  done  to  the  fact  thai  he  had  fans  in  the 
window  from  the  beginning  of  the  season  and  that  he  had 
synchronized  his  display  with  the  hot  weather. 

On  one  occasion,  as  an  ex|)eriment,  he  had  taken  one  of 
the  worst-selling  articles  in  the  firm's  stocks — a  specialty 
which  had  been  gotten  out  some  years  previously  and  which 
had  really  only  been  left  in  their  catalog  by  mistake — and  had 
worked  this  up  in  a  window  display  in  a  dealer's  store.  The 
dealer  said  he  had  bought  about  ten  of  these  articles  ten 
years  before  and  he  thought  he  had  them  all  in  stock  yet. 
However,  he  put  in  the  window  display  and  not  only  sold  all 
there  were  in  stock  but  also  a  number  of  others.  This  went 
to  show  that  goods  could  be  sold  if  put  in  the  window. 

.\nother  rather  humorous  instance  was  cited,  where  a 
small  dealer  in  Schenectady,  who  had  bought  his  first  electric 
washing  machine  and  was  rather  proud  of  it,  asked  to  have  a 
window  display  made  with  it.  The  window  was  put  in  on 
Friday  and  the  man  came  back  on  Saturday  with  a  sad  story. 
"I'm  in  trouble  again."  he  said.  "Just  as  soon  as  I  finished 
that  window  display  and  was  nailing  up  the  show  card,  there 
was  a  fellow  watching  me  and  he  came  in  and  asked  me  about 
it  and  I  had  to  sell  it  to  him." 

Following  his  address.  Mr.  Corcoran  had  an  interesting 
film  thrown  on  the  screen,  entitled  "'A  trip  to  the  Pittsfield 
Works."  which  sihowed  in  detail  the  manufacture  of  the  com- 
pany's fans  in  their  plant. 

.\fterwards  the  speaker  gave  details  of  a  fan  campaign 
which  has  been  worked  up  for  the  coming  season  by  the  Gen- 
eral Electric  Co.  This,  he  said,  contained  all  the  essential 
features  for  successful  retail  merchandising  except  those  that 
must  be  featured  by  the  co-operation  of  the  contractor-dealer. 
The  company  had  gone  as  far  as  it  was  possible  for  a  manu- 
facturer to  go. 

He  displayed  the  complete  1919  One  Hundred  Per  Cent 
Fan  Campaign  material.  This  is  what  is  given  to  every  con- 
tractor-dealer who  signs  a  G.E.  fan  contract.  The  company 
has  taken  as  the  corner  stone  of  the  campaign  the 
slogan.  "G.  E.  Fans  refreshing  as  a  summer  shower."  To 
carry  out  this  idea,  a  rainbow  has  been  designed  to  be  placed 
on  the  inside  of  the  glass  of  the  contractor-dealer's  window, 
making  a  very  conspicuous  display.  It  has  been  considered 
bad  advertising  to  paste  anything  on  the  glass,  but  in  this 
particular  instance,  this  procedure  is  excusable  because  the 
real  attention-getter  is  not  obscured.  The  usual  practice  has 
been  to  paste  a  display  on  the  glass,  while  the  inside  is  filled 
with  unattractive  cartons,  but  in  the  G.E.  display  the  interest 
is  inside  the  window. 

.\nother  feature  of  the  display  is  a  color  wheel  which 
is  attached  to  the  fan  motor,  replacing  the  blades.  The  idea 
of  a  color  wheel  is  not  new,  but  its  application  to  a  fan 
is  unique. 

As  a  further  corner  stone  of  the  campaign,  a  poster  has 
been  designed,  entitled  "Refreshing  Draughts,"  which  em- 


phasizes the  effects  of  G.  E.  fans.  Quite  unintentionally,  the 
speaker  assured  his  hearers,  this  was  appearing  in  an  adver- 
tisement in  .\merican  magazines  on  .Inly  1st. 

Dealer  Helps  ' 

To  back  uj)  the  dealers'  advertising  the  company  con- 
ducts an  extensive  national  advertising  campaign,  using  as 
the  key-note  this  advertisement.  "Refreshing  Draughts," 
which  is  to  appear  in  nearly  all  of  the  national  magazines. 

The  contractor-dealer  is  also  supplied  w'ith  a  portfolio  en- 
titled "The  dealer's  one  hundred  per  cent.  G.  E.  fan  campaign." 
besides  folders  for  homes,  post-cards  for  homes,  folders  for 
offices,  and  so  on.  They  are  also  furnished  with  difTerent 
books  explaining  how  the  dealer  can  reach  and  get  in  con- 
tact with  the  buying  public.  One  book  is  entitled  "How  to 
sell  100  per  cent,  more  electric  fans."  On  the  inside  of  the 
cover  are  100  ways  in  which  G.  E.  fans  can  be  sold.  The 
idea  of  using  the  "One  hundred  per  cent."  in  the  title  of 
the  campaign  is  that  the  company  manufacture  100  per  cent, 
more  fans  than  in  1918,  the  dealers  buy  100  per  cent,  more 
fans  and  sell  100  ])er  cent.  more. 

The  booklet  contains  the  complete  plan  of  campaign. 
It  also  shows  picture  of  theatres,  homes,  offices,  etc.,  in 
which  the  G.  E.  fan  may  be  used  and  gives  a  list  of  the  dif- 
ferent places  which  are  prospective  customers.  When  the 
dealer  reads  this  he  begins  to  realize  that  there  are  tremen- 
dous |)ossibilities  in  the  buusiness.  A  chart  is  included 
indicating  how  the  field  may  be  reached. 

There  is  also  a  Mail  Campaign  Book  for  G.  E.  fan  deal- 
ers, which  gives  the  necessary  instructions  for  conducting  a 
mail  campaign — how  to  get  mailing  lists,  the  different  pub'i- 
cations  available  for  reaching  the  different  classes  of  trade, 
etc..  and  a  letter  is  furnished,  varied  to  suit  homes,  theatres, 
restaurants,  hotels,  stores,  general  offices,  etc.,  also  a  return 
card  for  every  letter  the  dealer  sends.  It  has  been  proven 
that  the  use  of  a  return  card  increases  replies  by  12  per  cent, 
cent . 

Instructions  are  given  on  window  display,  with  general 
suggestions  as  to  how  to  trim.  The  display,  including  the 
rainbow  fans  and  cutouts,  is  fully  explained,  and  also  trims 
that  the  dealer  can  readily  put  in.  Window  show  cards  are 
also  furnished. 

Here  the  speaker  drew  attention  to  douMe  page  spreads 
which  would  be  featured  in  the  Saturday  Evening  Post  and 
Collier's.  In  the  fan  book,  he  pointed  out,  there  were  differ- 
ent suggestions  for  merchandising,  also  a  list  of  special  uses 
of  the  fan,  such  as  ventilating  sick  rooms,  ventilating  kitch- 
ens, drying  varnish,  keeping  frost  of¥  store  windows.  In  the 
end  of  the  summer  people  who  required  fans  might  be 
tempted  to  postpone  buying  till  the  next  season,  but  they 
might  be  induced  to  purchase  by  pointing  out  the  value  of 
the  fan  in  heat  distribution  if  turned  upon  the  radiator  or  set 
to  pull  the  heat  out  of  a  hot  air  register. 

There  is  also  the  G.  E.  sales  sales  calendar.  The  com- 
pany has  taken  the  one  hundred  fan  sale  days  and  divided 
these  into  three  parts:  the  pre'liminary  work,  th^  intensive 
effort  and  the  clean-up.  On  April  14  commence  your  cam- 
paign by  reading  your  plan  carefully;  April  18,  lay  out  news- 
paper campaign;  and  so  on  till  April  30 — then  a  hint,  "Are 
you  in  the  habit  of  mailing  advertising  matter  with  your 
monthly  statements?"  June  11,  feature  Saturday  Evening 
Post  two-page  spread  to-day.  By  thus  taking  advantage  of 
the  company's  campaign,  the  dealer  gets  a  cumulative  force 
of  advertising.  On  August  11,  the  instructions  are:  Show- 
winter  uses  of  fans.  Spaces  are  left  for  memoranda,  so  that 
the  dealer  can  lay  out  his  whole  campaign  in  advance  and 
thereby  reap  the  fuM  value  of  the  seeds  which  are  being 
sown  by  the  national  advertising.  Thirty  million  magazine 
readers,  it  was  stated,  would  see  the  G.  E.  fan  advertising. 

On   the   G.   E.   boxes  last  year  the  ordinary  old-style 
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laljfl  was  used,  but  this  year  tlu-y  have  standardized  on  an 
attractive  label  colored  blue  and  orange.  Instead  of  the 
common  corrugated  carton,  they  now  have  a  very  pretty 
carton  which  would  look  well  in  window  displays. 

The  speaker  .said  that  tlie  d.  E.  Company  had  tried  to 
make  their  campaign  so  complete  and  so  flexible  that  it 
wfiuld  reacli  every  class  of  customer.  In  conclusion,  he  read 
extracts  from  one  of  their  folders,  entitled  "Rules  for  Office 
Boys,"  which  very  humorously  suggests  ways  in  which  the 
ofifice  boy  may  save  himself  work  by  making  sure  that  the 
fan  is  not  in  o])cration. 

A  hearty  vote  of  tlianks  brnught  the  evening's  prf)ceed- 
ings  to  a  close. 


Selling  by  Telephone 

Put  Your  Telephone  on  Your  Sales  Staff,  Too— 
Possibilities  for  Much  Good  Pioneer  Work 


No  person  with  anytliing  to  sell  can  afTord  to  overlook 
the  "telephone"  as  a  selling  agency.  It  saves  an  infinite 
number  of  useless  calls  when  the  prospect  is  not  in  or  is  too 
busy  to  talk  to  visitors.  As  a  means  of  clinching  business  it 
cannot,  perhaps,  be  classed  with  personal  calls,  but  as  open- 
ing the  way  to  appointmen'ts  for  talking  matters  over  it  sure- 
ly has  no  equal.  There  are  few  cases  where  a  tactful  manner 
and  a  pleasant  voice  cannot  interest  the  person  at  the  other 
end  sufificiently  to  induce  him  or  her  to  make  an  appoirttment 
to  talk  things  over  and  in  the  interval  it  is  pretty  certain  that 
the  matter  will  be  given  some  thought  by  the  prospect.  Fol- 
lowing this  lead  the  Society  for  Electrical  Development  have 
prepared  a  number  of  suggestions  which  are  bound  to  be 
helpful  in  securing  orders,  if  intelligently  carried  out. 

How  to  Promote  Business  by  Telephone 

Central  stations,  electrical  dealers  and  contractors  having 
something  to  sell — either  service,  or  merchandise,  or  both — 
should  not  overlook  the  value  of  the  telephone  in  promoting 
their  business.  There  are  times  when  personal  visits  of  the 
sales  force  are  impractical,  or  impossible,  times  when  the 
mails  cannot  be  counted  on  to  get  results.  That  is  the  time 
to  try  the  telephone.  In  fact,  one  dealer  epitomized  it  this 
way:  "when  in  doubt — telephone."  The  ideas  outlined  herein 
may  not  fit  every  man's  business  like  a  glove,  but  certain 
principles  laid  down  can  be  put  to  work  to  boost  any  business. 

Ways  to  Use  the  Telephone 

The  telephone  can  be  used  in  a  variety  of  ways.  It  can 
be  utilized  (1)  to  secure  and  classify  prospects,  to  prepare 
mailing  lists,  (2)  to  interest  prospects,  'to  follow  them  up, 
win  attendance  at  demonstrations,  exhibits,  displays  and  to 
pave  the  way  for  the  salesman's  call,  (3)  to  develop  more 
business  from  old  customers,  (4)  to  secure  actual  orders  for 
merchandise,  (5)  to  facilitate  collections,  (6)  to  adjust  com- 
plaints and  render  service  to  customers. 

Before  any  man  decides  to  use  his  telephone  in  any  of 
the  above  respects,  he  should  first  work  out  his  plan  of  ac- 
tion, decide  just  what  he  wishes  to  accomplish,  so  far  as  pos- 
sible analyze  his  field,  and  his  ability  to  wage  a  telephone 
attack,  and  decide  how  he  will  follow  up  the  work  done  by 
the  telephone. 

The  first  thing  is  to  secure  the  services  of  a  competent 
operator.  In  telephone  selling,  or  solicitation  for  demonstra- 
tions and  so  on.  a  woman  makes  a  better  operator  than  a 
man — and  a  nialure,  experienced  woman  is  better  than  a 
young  girl.  She  should  have,  so  far  as  possible,  the  instincts 
and  training  of  a  salesperson,  and  by  all  means  must  have  a 
suitable,  well  modulated,  clear,  pleasant  voice. 


In  planning  to  use  the  telephone  it  is  well  to  start  by 
recognizing  that  what  is  said  over  the  wire  should  be  as  care- 
fully prepared  as  any  printed  advertisement.  The  telephone 
approach  is  more  often  an  advertisement  that  is  spoken 
rather  than  written.  Jt  is  just  as  important  to  be  careful 
what  is  said  and  how  it  is  said.  Usually  it  is  best  to  equip  the 
operator  with  an  outline  of  a  good  average  monologue  which 
she  can  memorize  easily,  and  also  to  furnish  her  a  few  sen- 
tences that  may  help  her  meet  the  objections  of  the  prospect. 
It  is  advisable  that  this  monologue  be  spoken  not  in  a  matter- 
of-fact,  sing-song  voice,  as  though  she  were  reciting  a  piece, 
but  that  she  put  into  it  all  the  qualities  that  would  make  it 
a  ijersonal  message.  In  the  talk,  the  more  she  can  do  to  make 
the  person  at  the  other  end  of  the  line  feel  that  she  and  the 
company  she  represents  have  a  personal  interest  in  the  pros- 
l)cct's  welfare,  the  better.  It  is,  of  course,  impossible  to  write 
down  all  the  possible  objections  that  the  party  to  be  interest- 
ed may  advance,  but  as  readily  as  the  campaign  develo|)S, 
the  operator  can  jot  down  the  usual  objections,  and  short. 
conci.se  answers  can  be  prepared  to  guide  her. 

In  the  main,  of  course,  the  less  the  operator  has  to  mem- 
orize, and  the  fewer  set  forms  of  speech  she  has  to  refer  to. 
the  better  for  the  success  of  the  campaign. 

To  Secure  and  Classify  Prospects 

Good  prospects  and  customer  lists  are  necessary  to  every 
sales  campaign.  The  central  station  customer  list  is  the 
"last  word"  in  this  connection  but  this  is  not  always  avail- 
able. It  will  be  found  that  where  this  cannot  be  had,  the 
telephone  directory  is  a  good  substitute,  as  over  80  per  cent 
of  telephone  subscribers  have  electricity  in  their  homes.  Of 
course,  in  the  case  of  a  house-wiring  campaign,  for  example, 
special  lists  have  to  be  made  up,  and  this  can  be  done  by 
referring  to  the  directories,  and  by  getting  in  touch  with  tax 
commissions,  real  estate  boards  and  so  on. 

A  contractor  who  did  nothing  but  contract  work  in  a 
large  city  had  to  keep  himself  before  all  his  possible  pros- 
pects, about  a  thousand  in  all.  He  had  the  firm  names,  but 
required  the  names  of  the  individuals  to  whom  he  could  send 
his  advertising.  He  employed  a  girl  to  phone  each  company 
name  and  try  to  get  the  name  of  the  right  man.  She  was 
only  partly  successful,  and  he  had  to  finish  the  job  himself. 
Until  he  made  clear  just  why  he  wanted  the  name  of  the  man. 
and  assured  the  prospect  it  was  to  their  interest  to  furnish 
such  names,  he  made  little  headway.  It  cost  him  over  five 
cents  a  call,  plus  his  time,  to  get  this  list,  but  he  figures  that 
it  prevented  the  waste  of  hundreds  of  dollars  worth  of  litera- 
ture. 

To  Interest  and  Follow-Up  Prospects 

Having  planned  your  campaign,  outlined  the  telephone 
approach,  and  decided  just  how  the  salesmen  and  demon- 
strators will  use  the  telephone,  as  well  as  the  operator  in 
the  office  (so  that  there  may  be  no  conflict  of  calls)  vou 
are  ready  to  go  ahead.  Let  us  take  a  case  where  the  operat- 
or's job  is  to  pave  the  way  for'  the  salesman's  visit,  working 
the  residential  section  to  sell  an  electrical  washer  or  cleaner. 
In  'this  case  the  operator  telephones  prospects  in  a  certain 
district  in  advance  of  the  man,  who  at  intervals  gets  from  her 
a  report  on  the  people  she's  talked  to  in  that  locality.  She 
may  explain  to  Mrs.  Housewife  that  their  man  is  going  to  be 
in  the  vicinity  that  afternoon,  and  "would  she  permit  the  man 
to  drop  in  and  show  her  the  new,  wonderful  Blank  washer 
or  cleaner?  If  the  telephone  appeal  is  at  all  good,  she  will 
secure  the  following  results:  a  certain  number  of  affirmatives 
where  the  salesman  may  call  at  a  specified  hour;  some  where 
the  prospect  will  agree  to  visit  the  store  at  a  certain  time; 
others  who  will  agree  to  see  the  salesman,  or  to  come  in  at 
some  future  date,  and  lastly  a  certain  percentage  who  will 
profess  indifference  and  must  be  throvffn  out.  A  certain 
number  of  failures,  or  "let  downs"  must  be  expected.  The 
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better  the  telephone  sulieitation  the  'better  the  results,  the 
more  calls  for  the  salesman  or  demonstrator — the  easier  he 
can  sell.  Some  dealers  make  it  a  point  to  have  their  sales- 
men call  on  prospects  who  show  indifference  anyway,  mere- 
ly stating  to  the  housewife  that  they  know  she  said  she 
wasn't  interested,  but  they  felt  she  had  not  forgotten  the  idea 
in  her  mind,  that  if  she'd  give  them  just  three  minutes  they 
could  convince  her  to  the  contrary. 

The  telephone  should  be  used  judiciously  for  following 
up  prospects,  after  the  man  has  called.  Many  dealers  have 
the  man  himself  telephone  within  a  certain  time  after  his 
call,  especially  where  he  has  made  any  demonstrations,  or 
left  an  appliance  on  trial.  He  inquires  of  the  prospect  how 
the  operation  of  the  device  suited,  and  gets  a  line  on  when 
he  should  make  his  personal,  follow-up  visit.  In  many  large 
companies  salesmen  desire  to  he  relieved  of  all  the  burden 
of  telephoning  that  is  possible,  and  the  girl  operator  is  en- 
trusted with  this  work.  If.  for  any  reason,  the  prospect  is 
dissatisfied  with  the  salesman,  it  is  wise  to  delegate  the  task 
of  following  up,  and  the  closing  of  the  order  to  someone 
else. 

Particularly  in  campaigns  where  appliances  are  placed 
on  trial  for  a  certain  definite  period,  the  telephone  follow-up, 
come.s  in  handy.  \'ery  often  the  prospect  has  not  had  time 
to  try  the  device  and  it  is  a  good  plan  to  telephone  before 
going  out  to  remove  it,  to  cx|)lain  to  her  that  if  she  has  not 
had  time  to  use  it,  "just  as  an  accomodation  to  her"  she  may 
keep  it  a  day  or  more  longer. 

To  Develop  Business  From  Customers 

Few  merchaiuliscr.s  tliiiik  to  use  the  telephone  to  get 
more  business  from  old  trade.  The  butcher,  the  grocer,  the 
baker  occasionally  uses  this  means  of  increasing  his  busi- 
ness, but  most  electrical  dealers  have  believed  that  since  the 
appliance  is  not  a  "staple,"  hence  the  average  family  docs 


not  "repeat"  on  it.  they  could  not  increase  their  business 
from  customers.  Nevertheless  there  are  electrical  dealers  who 
do  figure  each  customer  as  a  potential  prospect  for  $150 
worth  of  business,  and  as  soon  as  they  order  one  device 
they  go  after  them  for  another.  It  is  necessary  to  keep  good 
records  of  what  the  customer  has  bought.  It  must  be  re- 
membered that  once  a  customer,  the  heaviest  part  of  selling 
has  been  done — the  introductory  eflfort  has  been  accomplish- 
ed, and  it  is  just  so  much  easier  to  sell  additional  goods. 

One  dealer  last  spring  sold  hundreds  of  fans  by  simply 
calling  up  his  customers  and  telling  them  that  there  was 
going  to  be  a  fan  shortage,  and  he  felt  they  ought  to  know 
about  it,  and  order  now,  even  if  they  didn't  want  their  fan 
until  later.  He  laid  away  fans  for  people  who  did  not  care 
to  have  immediate  deliverj'.  Incidentally  he  secured  a  large 
amount  of  repair  business  from  people  who  decided  to  have 
their  old  equijiment  overhauled  before  the  repair  rush  set  in. 
.Vnother  dealer  lias  a  list  of  motor  customers;  he  keeps  care- 
ful records  of  when  his  customers  may  be  in  the  market  for 
re-orders  and  for  maintenance  and  repair  service.  He  uses 
nothing  but  the  telephone  to  keep  in  toucli  with  his  trade. 
Still  another  telephones  his  customers  about  twice  a  year 
asking  how  the  device  he  sold  is  working,  and  leading  the 
conversation  into  such  channels  as  this:  "Mrs.  Smith — it  just 
occurs  to  me — do  you  know  if  Mrs.  Blank,  across  tiic  street 
does  her  washing  electrically?  I  heard  she  was  considering 
an  electric  vrasher,  and  I  thought  you  might  know."  (Usually 
he  gets  a  liTie  on  how  his  customer's  neighbors  does  it.)  Oc- 
casionally this  dealer  has  offered  his  prosjjects  a  commission 
on  any  live  prospect  they  turned  over  to  him.  He  uses  the 
telephone  to  let  people  know  of  this  plan. 

To  Facilitate  Collections 

Business  men  are  more  familiar  with  the  use  of  the  tele- 
phone in  this  connection.    There  are  many  things  which  can 


Second  Call  to  All  Electrical  Men 

Manufacturers,  Jobbers,  Central  Station  and  Power  Plant  Men,  Wholesalers, 
Salesmen,  Contractor  Dealers  and  all  Members  of  the 
Electrical  Industry 

You  are  invited  to  come  to  the 

GIGANTIC  ELECTRICAL  CONVENTION 

To  be  held  in  the  CITY  OF  VANCOUVER 

May  26th  and  27th  Next. 

The  Chief  Speakers  will  be 

W.  L.  GOODWIN  and  SAMUEL  A.  CHASE 

Author  of  the  Goodwin  Plan 

and  in  all  probability 
SENATOR  NICHOLLS,  President  Canadian  General  Electric  Co. 

All  meetings  will  be  open.  You  cannot  afford  to  be  absent  from  the  greatest  electrical  gather- 
ing ever  held  in  Western  Canada. 

Special  arrangements  will  be  made  for  the  entertainment  of  the  wives  of  the  visitors. 

Be  sure  to  get  on  the  maiUng  list.  Write  the  Secretary,  406  Yorkshire  BIdg.,  Vancouver,  B.  C. 
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he  said  over  the  telepihone  hut  would  be  unwise  to  put  into 
a  letter;  yet  there  are  times  when  those  things  should  be 
said.  In  makinjj;^  collection  it  is  wise  to  have  this  work  done 
by  the  proprietor  himself,  or  some  one  in  authority  within 
the  organization. 

To  Adjust  Complaints 

Failure  to  make  good  on  deliveries,  deficiencies  in  the 
service,  and  other  slip-ups  in  the  merchandising  scheme 
should  have  prompt  and  careful  attention.  But  not  enough 
companies  go  the  limit  in  making  good  with  customers. 
After  the  error  has  been  rectified,  it  is  a  good  plan  to  call 
up  the  party  complaining  and  make  sure  they  are  satisfied. 
People  who  call  up  to  make  complaints  do  not  want  to  make 
them  to  clerks,  or  operators;  they  want  the  attention  of  some- 
body in  authority.  Larger  stores  and  companies  have  "Ad- 
justment Bureaus"  which  handle  all  complaints.  But  it  should 
be  the  rule  to  adjust  complaints  at  once  wherever  possible. 
The  telephone  suppiles  adequate  opportunity  for  "locating 
the  customer  to  it;"  should, an  error  be  discovered  in  delivery, 
for  example,  the  customer  should  be  telephoned  before  he  or 
she  has  had  time  to  send  in  any  complaint. 

The  plain  is  the  thing.  Plan  your  telephone  campaign, 
then  work  your  plan.  Re-shape,  re-build  it  as  you  have  to. 
as  you  go  along,  but  don't  be  discouraged  if  you  don't  get 
great  results  at  once.    Profit  by  your  mistakes — try  again. 


Illuminating  Engineering  Society 

The  Toronto  members  of  the  Illuminating  Engineering 
Society  were  treated  to  an  illustrated  lecture  on  "Store  Light- 
ing" by  Mr.  C.  C.  Bothwell,  at  8  p.m.,  April  8th,  in  the  as- 
sembly room  of  the  Toronto  Hydro-electric  System's  sub-sta- 
tion, southeast  corner  of  Nelson  and  Duncan  Streets.  There 
were  sixty-five  interesting  slides  illustrating  good  and  bad 
samples  of  lighting  conditions  throughout  America.  There 
was  a  good  attendance  and  the  members  spent  a  most  pro- 
fitable evening. 

Annual  Meeting  of  National  Association 

The  preliminary  arrangements  for  the  coming'  annual 
meeting  of  the  National  Association  of  Electrical  Contrac- 
ors  and  Dealers  have  just  been  completed.  The  convention 
will  be  held  in  Milwaukee,  Wisconsin.  The  executive  commit- 
tee of  the  association  will  meet  in  the  city  on  July  14  and 
15,  while  the  convention  meetings  will  be  July  16,  17  and  18. 
The  headquarters  of  the  convention  will  be  at  the  Hotel 
Pfister. 


Who's  Fault  Is  It? 

A  new  small  liouse  in  one  of  the  best  residential  districts 
in  Toronto  is  on  sale  at  the  present  time,  the  value  being 
somewhere  around  eight  thousand  dollars. 

There  is  one  base  plug  in  this  house  which  the  owner 
makes  special  mention  of  'to  all  prospective  customers.  He 
invariably  arranges  a  special  trip  back  to  the  room  contain, 
ing  this  plug  so  as  to  properly  impress  his  customer,  with  this 
luxurious  appointment.  Frequently  he  is  asked:  "Why  didn't 
you  put  one  here,  and  here,  and  here?" — to  which  he  replies: 
"Oh,  no  one  ever  puts  in  more  than  one." 

Who  will  say  that  this  is  not  the  regular  attitude  of  both 
the  house-builder  and  the  architect?  We  almost  said  the 
contractor,  too.  But  in  any  case  the  contractor  is  to  blame 
to  a  considerable  extent  for  he  knows  the  lamentable  ignor- 
ance of  the  architect  about  these  matters  and  ought  to  be  try- 
ing harder  to  educate  him.  On  the  other  hand  the  arcTiitect, 
after  all,  cannot  be  greatly  blamed  for  no  one  ever  pays 
much  attention  to  his  electrical  specifications. 

It  is  a  lamentable  fact  that  even  the  best  houses  are  not 


being  properly  equipped  electrically.  How  can  we  ever  ex- 
pect to  sell  appliances  if  we  don't  make  provision  for  their 

use? 


How  I  Increased  My  Sales  100  Per  Cent. 

By  Mr.  E.  Brettell' 

Last  fall  we  purchased  a  number  of  Emeralite  bed  lamps 
fitted  with  the  Wirt  Dim-a-lite  socket.  We  also  had  in  stock 
a  number  of  the  well-known  Little  Wizard  lamps.  For  a 
few  weeks  these  lamps  remained  on  display  in  our  store,  from 
time  to  time  being  placed  in  our  show  windows  with  other 
portable  lamps,  but  we  were  very  disappointed  in  the  sale 
of  both  lamps. 

One  day,  however,  when  we  were  devising  means  of  push- 
ing the  sale  of  these  particular  lamps,  one  of  us  hit  upon  an 
idea  and  the  result  was  extraordinary;  this  is  what  happened: 

We  borrowed  an  attractive  bed  and  mattress  from  the 
Hudsons'  Bay  Company,  nearby,  and  with  the  addition  of 
sheets,  blankets,  pillows,  etc.,  we  put  a  display  in  our  win- 
dows which  contained  nothing  but  this  nicely  made-up  bed 
in  which  was  reposing  a  large  doll — which,  by  the  way,  was 
reading  a  booklet  issued  by  us,  entitled  "Electrical  Home 
Needs."  To  the  rails  of  the  bed  above  the  doll's  head  were 
attached  two  of  the  lamps  aforementioned,  and  a  large  card 
rested  on  the  bed  with  the  words  "DO  YOU  READ  IN 
BED?" 

The  result  of  this  display  was  astounding.  The  lamps 
sold  readily,  and  so  great  was  the  demand  that  our  stock 
was  exhausted  and  we  had  to  wire  the  factory  for  a  rush 
shipment.  Although  that  display  was  in  our  window  six 
months  ago  we  are  still  selling  these  lamps  to  customers 
who  remember  noticing  it  as  they  passed. 

[This  bears  out  what  Mr.  Corcoran  said  in  his  address 
before  the  Toronto  contractors.  He  told  of  a  man  who,  after 
a  good  deal  of  hesitation  consented  to  take  one  washing  ma- 
chine on  trial  from  a  certain  manufacturer.  Feeling  that  he 
would  have  it  on  his  hands  for  some  time  he  determined  to 
give  a  washing  machine  display  in  his  window,  with  the  re- 
sult that  he  sold  the  machine  before  he  had  time  to  complete 
his  display.  Mr.  Corcoran  also  told  of  a  certain  store  in 
New  York  that  consistently  displayed  and  demonstrated  fans 
in  the  window  last  year,  with  the  result  "that  this  store  was 
always  sending  in  repeat  orders  for  more  fans,  while  the 
other  stores  were  complaining  of  slow  sales. 

This  is  just  another  case  where  the  electrical  dealer  must 
profit  by  the  experience  of  merchandisers  in  other  lines  of 
trade.  The  slogan  of  the  shoeman,  the  haberdasher,  and  the 
grocer,  is:  "Put  your  window  on  your  sales  staff."  What 
is  the  secret  of  the  success  of  the  Italian  as  a  fruiterer? 
Surely  it  is  effective  window  display.  Think  of  the  thous- 
ands of  people  who  stroll  down  town  evenings  to  see  the 
department  store  windows — changed  every  day  or  two. 

And  remember  too — there  is  nothing  that  makes  a  more 
attractive  showing  in  a  window  than  electrical  goods,  nothing 
that  lends  itself  so  readily  to  making  an  appeal  to  the  popu- 
lar attention.  Don't  delay  longer — make  your  window  a  mem- 
ber of  your  selling  staff  from  now  on  and  see  to  it  that, 
like  the  ,other  members  of  your  staff,  it  is  clean,  neat  and 
carefully  and  attractively  dressed. — Editor]. 


Weather-proof  Condulets — Catalog  No.  1000-J,  by  the 
Crouse-Hinds  Company  of  Canada,  describing  weather-proof 
condulets  for  switches  and  plug  receptacles.  This  is  a  supple- 
ment to  Condulet  Catalog  No.  1000;  well  illustrated.  The 
same  company  have  issued  Condulet  Suggestion  No.  14,  show- 
ing conduit  and  condulets  used  on  direct  motor-driven  ma- 
chinery. 

*Klectiic  Supply  and  Contracting  Company,  Vancouver,  President 
N'ancouver  Association  Electrical  Contractors  and  Dealers. 
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Mr.  Business  Man! 

ARE  YOU  TREATINC  YOUR  WIFE  RICHTP 


Jim  Blank  sal  in  his  office  chair. 
Manager,  clerks,  and  all  were  there. 
Blank  ran  his  business  for  gain  and  not  fun; 
Work-saving  aids,  a  thousand  and  one. 
Were  used — for  of  obsolete  methods  there  really  were 
none. 

And  ihat  was  Jim  Blank — he'd  rave  and  he'd  cuss 
Unless  h«  could  have  efficiency  plus; 
Time-saving  methods— devices  electric  — 
Jim  Blank  would  have  or  he'd  turn  apoplectic. 
He  ran  his  whole  office  on  just  such  a  plan. 
Because — well,  because  he  was  thai  sort  of  man! 

At  home,  though.  Jim  Blank 
Was  a  crusty  old  crank. 

And  on  old-fashioned  methods  of  working  he'd  bank. 
His  wife — sad  her  plight — 
From  morning   lil  nighl 

She'd  work  and  she'd  work,  which  wasn't  quite  right. 

"I  want."  she  would  say. 

To  Blank,  ev'ry  day. 

"Some  electrical  ihirtgs — 

Then  the  work  would  lake  wings ; 

My  maid  is  so  peevish  1  fear  we  can  t  keep  her. 

Why  don't  you  bring  home  an  electrical  sweeper? 

If  you  run  your  office  helped  out  by  the  ohm. 

Why  not  give  your  wife  the  same  help  in  your  home?* 


But  Jim  couldn't  see  il.     He  went  off  lo  bed 
And  he  dreamed  such  a  dream  thai  he  wished  he  wotc 
dead. 

He  dreamed  the  whole  household  had  sauntered  away, 

And  left  him  alone  for  a  week  and  a  day. 

There  was  washing  and  ironing  and  sweeping  galore; 

Sewing  to  do — and  meals  by  the  score; 

Up  and  down  stairs  ev'ry  second  he  lore. 

Answering  the  phone  and  op'ning  the  door; 

And.  had  he  (he  time,  he'd  have  sal  down  and  swore! 

He  thought  of  the  office,  but  in  between  wishes 

He  had  to  bend  over  and  wash  up  the  dishes! 

Between  you  and  me  1  ihink  you'll  agree 

Jim  Blank  had  a  dream  that  was  no  jubilee! 

Next  day.  at  about,  say,  a  quarter  of.  four 
(Though,  maybe,  three-thirty — or  a  liyfle  before), 
There  drove  up  a  wagon. 
Its  very  sides  saggin' 

As  if  the  old  thing  had  a  wonderful  j^g  on, 
And  left  at  Jim's  door  a>  gift  to  his  wife. 
Such  helpmates  she  never  had  knowa  in  her  life — 
Ellectrical  helpers,  and  irons,  and  such. 

Cleaners  and  washers  that  start  at  a  touch, 

And  keep  human  beings  from  working  too  much! 

I  hcre's  a  moral  that's  hidden  somewhere  in  this  jingle. 
That  applies  to  the  married  man  more  than  the  siheIc; 
The  chap  at  his  office  who  daily  will  fuss. 
Unless  he  is  getting  efficiency  plus. 
Often  forgets  that  his  home's  in  a  muss! 


Give  electrical  help— then  the  wife  will  be  cheerier. 
And  even  Blue  Monday  won't  give  her  hysteria! 


DO  IT  ELECTRICALLY 
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a  demonstration  will  convince  you 
Phones:  Seymour  815  and  816 

Electric  Supply  &  Contracting  Co.,  Limited 


ITHE  OLD  ESTABLISHED  FIRM) 


781  GranvilLe  Street  (nearorpheum)  -m^-  Vancouver.  B.C. 

A  good  advertising  blotter  distributed  by  Mr.  Brettell's  firm,  the  Electric     Supply  &  Contracting  Co.,  Ltd. 


Western  Men  Are  Back  of  the  Big  Vancouver 
Meeting 

Mr.  E.  Brettell,  President  of  the  Vancouver  Association 
of  Electrical  Contractors  &  Dealers,  advises  that  electrical 
men  throughout  the  west  are  backing  up  the  idea  of  a  gigan- 
tic electrical  convention  in  Vancouver  on  May  26  and  27  very 
enthusiastically.  Prominent  mention  has  been  made  of  the 
convention  plans  in  recent  issues  of  the  Electrical  News.  A 
further  announcement  appears  in  this  issue.  Mr.  Brettell  also 
sent  us  along  a  couple  of  typical  letters  of  a  number  he  is 
receiving,  promising  support  of  the  movement.  One  of  these 
from  Mr.  Streb,  The  Electric  Shop,  Saskatoon,  runs  as  fol- 
lows:— 

"Your  communication  inviting  us  to  the  Electrical  Con- 
vention to  be  held  in  your  city  on  May  26th  and  27th  next 
received.  We  are  indeed  glad  to  know  that  someone  in  this 
western  country  is  starting  the  ball  rolling  in  the  interests 
of  the  contractor-dealers,  as  much  is  to  be  done  and  much 
can  be  done  by  the  co-operation  of  all  interested.  If  it  is  at 
all  possible  to  get  away  at  that  time  myself  and  Mrs.  Streb 
expect  to  be  with  you." 

Another  from  Mr.  Shortt,  Manager  Light  &  Power  Com- 
pany, Cumberland.  B.C.,  says: 

"Your  kind  invitation  to  be  present  at  the  Electrical  Con- 


vention to  be  held  on  May  3Gth  and  27th  in  your  city  reached 
me  to-day.  To  hear  Mr,  Goodwin  would  indeed  be  a  treat 
in  itself.    Mrs.  Shortt  and  myself  expect  to  be  with  you." 

This  is  the  kind  of  support  Mr.  Brettell  and  his  executive 
are  looking  for.  If  you  haven't  told  him  yet,  sit  right  down 
to-day  and  write  "I'll  be  with  you.  What  can  I  do  in  the 
meantime?" 


Hamilton  Electrical  Association  is  Active 

On  Monday,  March  31st,  the  Hamilton  District  Electrical 
Association  held  a  meeting  at  the  Royal  Connaught  Hotel, 
Hamilton.  A  large  number  of  members  and  visitors  were  pre- 
sent to  hear  an  address  from  Mr.  L.  B.  Chubbuck,  of  the 
Canadian  Westinghouse  Company,  Hamilton,  on  auto-start- 
ers, auto-transformers  and  overload  relay  coils.  In  view  of 
the  fact  that  overload  relays  are  being  used  extensively,  this 
address  was  very  interesting  and  instructive.  Samples  were 
shown,  with  lantern  slides.  A  number  of  visitors  were  pre- 
sent from  the  surrounding  districts,  even  as  far  as  Preston. 
Applications  are  being  received  continually  for  membership 
in  the  association.  It  is  safe  to  say  that  few  lecturers  have 
proven  more  interesting  to  the  association.  Local  105  of  the 
T.B.E.W.  were  largely  represented  at  this  meeting  by  special 
invitation.    Mr.  V.  K.  Stalford,  president,  occupied  the  chair. 
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COPY  OF  TENDER    '"i"  ;™:,r.Z".:r"    SUMMARY  OF  ESTIMATE 


NanM  of  Job 

Mtintil  Cott 

Location 

UborCMt 

Architect 

Tal«l  Gwt  L  tnd  M 

PliM  Ov«rh<«d 

Nmm*  «f  Contractor                           ^           "  ^  

Submlttlni  thU  R«porl 

NET  COST 

IMPORTANT— TV  ipiu  Mow  ii  f«r  um  •«  cwfaon  copy  ol  ywir  arifuwl  toulcr.    TKii  rompleU  rqmt 
IN  DOPUCATE  nun  be  r«tMrt.<t  u  Dt.  C«r        ibt  mum  tirot       br  tbc  »iii>t  m«u>t  by  wh^h  oHpn.l  tt«fct 
b  mrt,  lUt  b  by  maa.  teUfriph.  ideplienc.  nMwtafw,  «lc," 

Selluig  PriM 
Qu«ud  Pnot 

Date 


Date  end  Time  Recclnd 


TURW  OVER  AND  USE  REVERSE  SIDE  FOR  SECOND  PACE 


Open  Price  Letter  Form 
Used  by  Toronto 
Contractors 

'I'll is  is  a  re|)ri)(liuti(jn  (if 
tlif  standard  letter  sheet 
used  by  the  'l  orfjiito  district 
of  the  ()ntai"i(j  Association 
of  Electrical  Contractors 
and  Dealers.  Every  member 
of  the  Association,  when  be 
tenders  on  a  wiring  job, 
sends  a  summary  of  his  ten- 
der on  this  form  to  the  Open 
I'rice  secretary.  The  secre- 
tary makes  duplicates,  trip- 
licates, or  whatever  is  neces- 
sary, on  the  same  forms  and 
sends  each  man  who  tenders 
on  this  jol)  a  copy  of  the 
fifjures  of  every  other  man 
who  tenders.  The  main  body 
of  the  letter  is  for  a  copy  of 
the  original  tender.  The 
space  at  the  right  hand  up- 
per corner  is  for  a  summary 
of  the  figures,  so  that  com- 
parison of  the  various  ten- 
ders may  be  readily  made. 
The  space  at  the  left  hand 
lower  corner  is  filled  in  by 
the  Open  Price  secretary  and 
the  method  of  delivery 
checked  ofif  as  soon  as  the 
copy  is  received. 


For  Spring  and  Early  Summer  Heating 

The  season  is  upon  us  when  it  is  too  expensive  and  en- 
tails too  much  work  to  keep  the  coal  furnace  going,  but  when 
a  little  heat  in  the  cool  mornings  and  evenings  is  very  neces- 


A 

Handsome 
Glower 


National  Electric  Heating  Company,  Toronto.  The  only 
size  at  present  available,  we  understand,  is  the  C60  watt,  but 
other  and  larger  capacities  are  to  be  turned  out  later;  the 
difficulty  of  getting  material  has  not  yet  been  entirely  over- 
come. This  heater  has  the  concentrating  feature  which  is 
now  so  popular,  as  it  enables  one  to  get  effective  heat  just 
where  it  is  wanted  and  in  a  minimum  of  time.  The  appear- 
ance of  this  unit,  full  glowing,  is  very  beautiful,  especially  in 
a  darkened  room  when  one  gets  the  impression  of  a  ball  of 
tire.  This  glower  may  be  attached  to  the  ordinary  lighting 
socket. 


New  Type  Dossert  Connector 

Dossert  &  Company,  New  York,  announce  a  new  type 
of  sdlderless  connector  for  splicing  siiiall  wires.  It  is  desig- 
nated as  Type  D  Dossert  two-way  connector  and  consists  of 
male  and  female  threaded  parts  acting  upon  a  slotted  taper- 


Type  D.  No.  8 
Dossert  Connector, 


Type  D.  No.  14 
Dossert  Connector, 


sary  to  our  comfort.  In  other  words  it  is  the  season  for  tiie 
electric  heater.  A  new  and  very  attractive  design  of  the  glow 
type  is  being  put  out  by  a  number  of  Canadian  manufactur- 
ers, the  various  units  differing,  of  eijiu-si',  in  certain  details. 
One  of  these  is  shown  herewith,     it  is  manufactured  by  the 


ed  slee\'e  or  bushing,  making  the  splice  by  compression. 
These  connectors  are  supplied  in  two  sizes.  No.  8  being  for 
use  on  No.  S  and  No.  9  wires,  and  No.  14,  which  can  be  used 
to  conned  Nos.  10,  12,  or  11  wires  as  desired.  Illustrations 
show  actual  size  and  detail. 
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New  Benjamin  Reflector  and  Diffusing  Cap 

riic  illustrations  in  I't.us.  1  and  2  represent  the  new  lien- 
jainin  Uonic  ReHector  fur  Mazda  "C"  lamps.  l'\ir  this  re- 
Hector  the  I'ollowinj;;  (lualities  are  claimed: 

( I  )  A  durable  and  hif^hly  rellecting  surface. 

(2)  .\  contour  which  insures  effective  distribution  iHr 
factory  lightin.^. 

('^)  .\  minimum  of  ylare. 

'I'he  reflector  is  a  une-piecc  unit  with  no  welded  joints 


Reflector  for   Mazda   "C"   Lamps  Characteristic  Curve 


and.  therefore,  no  exposed  edges  which  can  corrode.  Tlic 
method  of  connecting  reflector  and  socket  to  the  support  is 
very  rugged.  The  cut  in  Fig.  3  shows  a  very  efficient  diffus- 
ing cup  designed  to  tit  snugly  over  the  tip  of  the  bulb.  This 
cup  is  of  opal  glass  and  blends  well  with  the  white  lining  or 
the  reflector,  producing  a  restful  and  pleasing  effect.  This 


Diffusing 
Cap  to 
Prevent 
Glare 


cup  is  specially  recommended  where  any  trace  of  glare  would 
be  greatly  detrimental  to  the  work,  as  in  sewing,  engraving 
and  similar  factories:  fme  machine  work  with  bright  machines 
or  metals;  micrometer  work,  and  so  on. 


Krantz  Bulletin  No.  1587 

The  Canadian  Krantz  Electric  and  Manufacturing  Com- 
pany, Limited,  Toronto,  are  distributing  Bulletin  1587,  des- 
cribing their  complete  line  of  safety,  dead  front,  lightly  panel- 
boards  and  cabinets;  also  a  smaller,  pocket  size,  catalogue 
describing  their  safety  type  and  Type  B  panelboards,  auto 
lock  switches,  floor  boxes,  etc.  The  Canadian  Krantz  safety 
panel  conforms  to  the  latest  ruling.  It  is  noticeable  that  this 
company's  circuit  snap  switches  are  of  30  amperes  capacity 
which  gives  them  ample  copper  so  that  they  are  mechanical- 
ly strong  and  will  stand  the  continual  use  which  is  frequently 
demanded  of  them. 


Jefferson  Glass  Filling  Big  Contracts 

The  JefTcrson  Glass  Company,  Toronto,  have  closed  con- 
tracts for  supplying  the  glassware  in  both  the  Dominion 
Parliament  Buildings.  Ottawa,  and  the  Manitoba  Provincial 
Legislature  Buildings  at  Winnipeg.  Another  large  contract 
just  taken  is  for  the  illuminating  glassware  required  by  the 
Halifax  Housing  Association  for  some  three  hundred  houses. 
Robert  Mitchell  &  Company  are  electrical  contractors  on  the 
latter  work. 


New  Safety-type  Switch  Boxes 

The  illustration  below  shows  one  of  the  types  of  switch 
box  now  being  manufactured  by  the  Canadian  Drill  and 
IClectric  Box  Company.  Limited.  140:M0  Queen  St..  i:ast. 
Toronto,  formerly  the  Canadian  Drill  and  Chuck  Company. 


This  particular  box  is  a  ."!0  ami)erc,  125  volt,  double  pole  type, 
with  dimensions  8  inches  long  by  SJ/j  inches  wide  by  2'/2 
inches  deep.  The  company's  regular  stock  includes  a  com- 
plete line  from  30  amperes,  13.")  volts,  up  to  and  including 
1.200  ampere.  COO  volts,  with  sufficient  stock  on  hand  to  en- 
sure prompt  delivery  and  the  best  of  service.  Mr.  Harley  W. 
Morden  is  general  manager  of  the  new  company  and  Mr.  G. 
P.  Ash  is  president. 


Motor-operated  Drill  Press 

A  quarter  horsepower  motor  operates  the  drill  press 
shown  herewith,  which  is  manufactured  by  the  Landau  Ma- 
chine and  Drill  Press  Company,  of  New  York.    The  illus- 


tration shows  the  bench  type  of  drill  press.  The  press  com- 
prises a  driller  and  a  multiple  drilling  head  which  houses  four 
separate  drilling  spindles. 
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Where  Harvey-Hubbell  Equipment  is  "Mac'e  in  Canada"' 


The  Harvey  Hubbell  Company  of  Canada,  Limited,  have 
a  line  new  home  at  7-21  Labatt  Ave.,  Toronto,  sliown  in  the 
pictnre  herewith,  and  it  is  no  longer  necessary  to  send  your 
orders  for  Hubbell  specialties  to  Bridgeport,  Conn.,  because 
Mr.  Mack  has  installed  all  the  facilities  for  manufacturing  in 
his  Toronto  factory  and  is  now  keeping  well  ahead  of  the 
demand.  The  writer  had  an  opportunity  of  looking  over  the 
factory  with  Mr.  Mack  a  few  days  ago  and  noted,  with 
pleasure,  the  splendid  and  ample  facilities  for  manufacture 
and  delivery,  which  make  this  plant  one  of  the  most  complete 
in  Canada. 

It  is  worth  mentioning  that  this  company  have  provided 
unusual  facilities,  in  their  new  home,  for  the  comfort  and 
care  of  their  employees,  all  of  which  helps  to  ensure  the  ex- 
cellence of  their  product  and  the  superiority  of  their  service 
Backed  by  such  quality  and  service  as  the  Harvey  Hubbell 
Company  of  Canada  supply,  there  should  be  little  difificuky 
in  establishing  the  "Made  in  Canada"  label  as  the  standard 
of  excellence  the  world  over. 


Hospital  Call  Pull  Switch 

A  new  device  called  a  "Hospital  Call  Switch,"  has  just 
been  developed  by  the  Cutler-Hammer  Manufacturing  Co., 
Milwaukee.  It  is  made  for  installation  in  a  standard  switch 
outlet  box  and  the  wiring  does  not  extend  beyond  the  box.  No 
flexible  conductors  or  push  button  switches  are  required  for 
its  use,  consequently,  the  annoyance  of  having  these  parts 
broken  and  soiled  is  eliminated.  Further,  as  the  live  parts 
terminate  in  the  wall,  there  is  no  possibility  of  the  patient 
coming  in  contact  with  them.  From  the  accompanying  illus- 
tration it  will  be  seen  that  the  new  device  consists  of  a  C-H 
standard  push  and  pull  mechanism  slightly  modified.  The 
switch  is  opera'ted  by  pull  chain.  A  linen  cord  placed  within 
easy  reach  of  the  patient  is  used  to  pull  the  switch  "on,"  the 
cord  being  attached  to  a  short  piece  of  chain  wliich  extends 


through  a  horn  in  the  plate  and  is  attached  to  a  projection  on 
a  push-button.  A  pushliutton  located  above  the  horn,  extends 
through  the  plate  and  is  used  l)y  the  nurse  to  push  the 
switch  ofT.    The  plate  is  the  same  size  as  those  used  for  wall 


At  left,  rear  view  of  hospital  call  switch.  At  right,|  illustration  showing 
linen  cord  which  the  patient  uses  for  pulling  the  switch  on,  and  button 
above  it  which  the  nurse  uses  for  pushing  the  switch  off. 


switches  and  receptacles  and  the  switches  and  the  plates  are 
jiiade  singly  or  in  gangs.  The  new  device  may  be  used  on  any 
standard  lighting  circuit  of  125  volts  or  less. 


The  General  Railway  Si^jrnal  Company,  Rochester,  N.Y., 
have  issued  Bulletin  135,  dated  March,  1919,  describing  their 
"Absolute  Permissive  Block  System  Circuits."  A  number  of 
interesting  diagrams  are  included  and  fully  described. 
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Lighting  and  Battery  Charging  Set 

With  the  HB  lighting  and  battery  cliarging  set.  the 
garage  that  docs  not  have  electric  current  available  from 
any  public  plant  can  make  its  own  electric  light  and  at  the 
same  time  have  the  power  necessary  to  handle  the  profitable 
business  of  recharging  automobile  storage  batteries.  The 
generator  is  a  specially  wound  machine.  110  volts,  direct 


current,  speed  1800  r.p.m..  weight  300  pounds.  It  operates 
from  line  shaft  or  engine,  requiring  4  h.p.  at  full  load.  It 
supplies  ample  capacity  for  brilliant  lights  af  'low  cost,  and 
it  will  recharge  at  one  time  from  one  to  six  6-volt  auto 
storage  batteries  or  their  equivalent.  The  HB  lighting  and 
battery  charging  set  is  furnished  complete  in  every  respect, 
ready  to  belt  to  engine  and  operate.  It  includes  generator, 
base  tracks,  field  rheostat,  charging  panel,  and  pulley  with 
6-inch  diameter  and  4-inch  face.  No  switchboard  is  neces- 
sary. Made  and  sold  by  Hobart  Brothers  Company.  Troy. 
Ohio. 


Electrically  Operated  Portable  Bench  Saw 

The  portable  bench  saw  illustrated  belmv  is  manufactur- 
ed by  the  J.  D.  Wallace  Company  of  Chicago.    It  is  equipped 


with  a  half  horsepower  motor  and  so  may  be  operated  from 
an  ordinary  lighting  socket.    In  addition  to  being  easily  port- 


able, this  saw  has  an  added  feature  which  would  be  impos- 
sible with  any  but  electric  motor  drive,  viz.,  it  can  he  tilted  at 
any  angle — the  motor  being  direct  connected  to  the  saw  and 
both  mounted  on  an  arbor  which  swings  as  you  operate  the 
hand  wheel.  It  is  claimed  that  by  the  use  of  this  electrically 
operated  saw.  operating  costs  in  woodworking  and  similar 
factories  can  be  greatly  reduced. 


A  New  O.  B.  Catalogue 

The  Ohio  Brass  Company.  Mansfield,  Ohio,  have  issued 
Catalogue  No.  17  covering  high  tension  porcelain  insulators; 
overhead  materials;  rail  bonds;  car  equipment,  etc.  This  is 
a  wonderfully  complete  catalogue  of  050  pages,  splendidly 
illustrated,  containing  a  fund  of  information  of  particular 
interest  to  electric  railway  men.  The  catalogue  is  thumb- 
indexed  under  the  following  headings:  Porcelain  Insulators; 
Miscellaneous  Pole  Hardware;  Trolley  Materials;  C^atenary 
Materials;  Bonds  and  Tools;  Third  Rail  Insulators;  Car 
Equipment;  Tables. 


Personal 

Mr.  Charles  Duncan,  of  the  Duncan  Electrical  Company, 
Montreal,  is  spending  a  holiday  in  the  South. 

Mr.  Sam.  A.  Gaskell,  Toronto,  manager  Lancashire  Dy- 
namo and  Motor  Company,  sailed  for  England  on  April  10. 

Captain  F.  D.  Burpee,  of  Ottawa,  has  returned  from  three 
years'  service  overseas  and  resumed  as  superintendent  of 
the  Ottawa  Electric  Railway. 

Mr.  Frank  A.  Pumple,  manager  of  the  Eastern  Electric 
Company,  St.  John,  X.B.,  has  resigned  to  join  the  Canadian 
General  Electric  Company,  who  are  opening  a  St.  John 
branch,  with  Mr.  I'umple  as  manager. 

Mr.  Alexander  Smith,  of  Chicago,  has  been  elected  a 
director  of  the  Abitibi  Power  and  Paper  Company,  replacing 
Mr.  E.  M.  Mills,  of  Chicago,  whose  resignation  was  tendered 
during  the  last  year. 

Mr.  Arthur  Hilliard  Foster,  B..A..Sc..  has  been  appointed 
manager  of  the  Brantford  Municipal  Electric  Railway.  He 
is  a  graduate  of  the  Faculty  of  Applied  Science,  University 
of  Toronto,  and  has  had  considerable  experience  in  railway 
work. 

Mr.  W.  A.  Black,  vice-president  and  managing  directc^r 
of  the  Ogilvie  Flour  Mills  Company,  has  been  elected  to  the 
directorate  of  the  Abitibi  Power  and  Paper  Company,  filling 
the  vacancy  created  hy  the  resignation  some  months  ago  of 
Hon.  Geo.  Gordon,  of  North  Bay. 


At  the  annual  meeting  of  the  Canadian  Westinghouse 
Company  held  recently,  officers  and  directors  were  elected 
as  follows:  Directors: — Messrs.  H.  H.  Westinghouse,  Paul 
J.  Myler,  L.  A.  Osborne.  Thos.  Ahearn,  Sir  John  M.  Gibson, 
John  F.  Miller,  F.  A.  Merrick,  Warren  Y.  Soper,  Charles  A. 
Terry  and  Gen.  Guy  E.  Tripp.  Officers: — Messrs.  H.  H. 
Westinghouse,  Chairman;  Paul  J.  Myler,  President;  L.  A. 
Osborne,  Vice-President;  F.  A.  Merrick,  Vice-President  and 
General  Manager;  W.  E.  Sprague,  Secretary;  Geo.  R.  Kerr, 
Treasurer;  N.  S.  Braden,  manager  of  sales;  H.  M.  Bost- 
wick,  assistant  manager  of  sales;  C.  H.  O.  Pook,  manager  of 
works. 


An  amendment  to  the  Public  Utilities  Bill  in  the  British 
Columbia  Legislature,  providing  that  the  agreement  between 
the  B.  C.  Electric  Company  and  the  city  of  Vancouver  au- 
thorizing a  six  cent  fare  would  be  terminated  when  the  Pub- 
lic Utilities  Act  went  into  efYect.  failed  to  carry  and  the 
six  cent  fare  still  maintains.  The  idea  was  that  the  whole 
matter  would  have  to  be  threshed  out  again  before  the  Pub- 
lic Utilities  Commission. 
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SALE  OF 

Surplus  Military 
and  Naval  Stores 

Dry  Goods,  Camp  Supplies, 
Food,  Hardware,  Scrap 
Metal  and  Junk 

Cloth  ;  new  and  second-hand  clothing,  ccjui]>- 
ment,  hardware,  tents,  blankets,  camp  siip- 
l)Iies,  etc.  :  :  Flour,  jam,  canned  evaporated 
milk,  tea,  coffee,  etc.  :  :  Condemned  clothing;, 
junk,  old  brass,  metals,  leather,  rubber,  etc. 


Sales  will  be  made  by  Sealed  Tender 

Persons  desiring  to  tender  are  requested  to 
communicate  with  THE  SECRETARY  OF 
THE  WAR  PURCHASING  COMMISSION, 
BOOTH  BUILDING,  OTTAWA,  stating  the 
items  in  which  they  are  interested,  whether 
new  or  second-hand  or  both. 

Arrangements  will  be  made  to  have  samples 
on  exhibition  at  places  throughout  Canada ; 
ispecifications,  full  details,  and  tender  forms 
will  be  mailed  when  ready  to  those  who  have 
registered  as  suggested  above. 

If  Interested  Please  Apply  Now 


Institutions  May  Make  Direct  Purchase 
Without  Tender 

Dominion,  Provincial,  and  Municipal 
departments,  hospitals,  charitable,  philan- 
thropic, and  similar  institutions  which  are 
conducted  for  the  benefit  of  the  public  and 
not  for  profit  may  purchase  goods  without 
tender  at  prices  established  by  the  War 
I  'urchasing  Commission. 


All  communications  should  be  addressed  to 
the  Secretary,  War  Purchasing  Commission, 
I  Sooth  lluilding,  (Jttawa,  who  will  be  glad  to 
supply  lists  and  further  details  to  those  inter- 
ested. 


Current  News  and  Notes 


Arnprior,  Ont. 

The  Galetla  Electric  Power  Company,  of  Galetta,  Out., 
coiueniplate  extending  their  line  to  Arnprior,  (Jnl.,  and  esti- 
mates are  beiny  prepared. 
Bounty,  Sask. 

The  village  council  of  Bounty,  Sask.,  contemplate  the 
inslallati(jn   of  an   electric  lighting  plant. 
Brantford,  Ont. 

New  switching  equipment  is  being  installed  at  the  Brant- 
fcjrd  hydro-electric  sub-station. 

The  annual  statement  of  the  Brantford  Hydro-electric 
Commission  shows  total  earnings  of  $114, 1302. :j9,  with  a  gross 
surplus  of  .$28,GC(i.75,  as  compared  with  $2.),0;J8.40  in  l'J17, 
and  a  net  surplus  of  .$18,o8(i.75  after  allowing  depreciation 
')\  .$10,080. 

Broderick,  Sask. 

'J  lie  village  council  of  Broderick,  Sask.,  have  under  con- 
sickralion  the  installation  of  a  plant  to  sujjply  electric  light 
lu  the  \)llage. 
Burns  Lake,  B.C. 

Me  ssrs.  1'.  K.  Keete  and  Lharles  V\  allace  i)ro])ose  erect- 
ing a  dam  on  the  Stellace  River,  near  Burns  Lake,  B.C.,  and 
using  the  power  produced  to  operate  a  large  mill,  construc- 
lum  on  which  will  be  commenced  very  soon. 
Clark's  Harbor,  N.S. 

it  is  reported  that  the  town  council  at  Clark's  Jlarijor, 
X.S.,   are   considering    the   installation   of  a   small  electric 
lighting  plant. 
Guelph,  Ont. 

A  delegation  from  Elora,  Ont.,  receiuly  visited  Guelph 
regarding  a  proposed  extension  of  the  electric  railway  from 
liespeler  •  north  to  Mount  Forest  by  way  of  Guelph.  Elora 
is  anxious  to  have  connection  with  Guelph  and  is  willing  to 
guarantee  bonds  covering  cost  of  the  extension.  The  line 
to  Hespeler  would  be  operated  by  the  C.  P.  R.  as  an  exten- 
sion of  their  Gait  to  Hespeler  branch. 

The  Wendigo  Power  Company,  Limited,  Guelph,  Ont., 
has  been  granted  letters  patent  "to  carry  on  the  business  of 
an  electric  light,  heat  and  power  company  in  all  its  branches." 
The  capital  stock  is  $1,000,000. 
Halifax,  N.S. 

At  the  annual  meeting  of  the  shareholders  of  the  Xova 
Scotia  Tramways  and  Power  Company,  March  31,  all  the 
old  members  except  Mr.  H.  R.  Mallison,  went  off  the  board  of 
directors.  A  new  board  representing  largely  the  Boston  in- 
terests in  the  company  was  elected.  The  new  board  is  as 
follows:— W.  H.  Covert,  K.C.,  Halifax;  H.  R.  Mallison,  Hali- 
fax; F.  B.  Adams,  New  York;  F.  P.  Boyce,  Boston;  M.  L. 
Sperry,  Boston;  L.  B.  Buchanan,  Boston;  W.  C.  Crawford, 
Boston;  M.  M.  Phinney,  Boston;  Royce  Ernst,  Boston.  The 
directors  will  meet  later  on  to  elect  a  president. 
Kenora,  Ont. 

The  town   council  of  Kenora,   Ont.,  have  ordered  500 
meters  from   the   Canadian   Westinghouse   Company  which 
will  be  installed  in  all  premises  now  using  current  on  the 
Hat  rate. 
London,  Ont. 

The  city  council  of  London,  r)nt.,  after  nearly  a  year's 
controversy,  have  agreed  to  grant  an  increase  in  fares  to 
the  London  Street  l^ailway  and  to  make  application  to  the 
Ontario  Legislature  for  validation  of  the  necessar}'  amend- 
ments in  the  company's  franchise.  The  company  will  be 
empowered  to  charge  a  five  cent  cash  fare;  six  tickets  for  a 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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qtiarler,  i>()(h1  at  aii)'  lime.  The  company  al  lircscnt  cliar;^c 
live  cents  cash,  but  strips  are  sold  of  seven  and  nine  for  a 
quarter.  'J'lie  new  rate  will  be  six  and  seven  (or  a  (iiiarter, 
the  latter  being-  workingmen's  tickets.  Another  problem 
faced  by  the  railway  company  is  a  demand  by  the  employees 
for  ten  cents  an  hour  increase. 

Montreal,  Que. 

The  Westniount  Electrical  Company  (Geo.  E.  Hayes), 
is  a  recently  registered  company.  They  will  carry  on  an 
electrical   contracting  business. 

Gagnon  &  Dnbeau,  electric  contractors,  Montreal.  Que., 
have  registered  partnership. 

The  Crown  f^lectric  Company  (William  h'lood).  Mont- 
real, Que.,  is  named  among  recent  registrations. 

The  Dominion  l{lectrical  .Supply  Company  (lienry  Ham- 
let), Montreal,  have  registered. 
Ottawa,  Ont. 

Tenders  are  l)eing  received  until  April  :!()  for  an  electric 
clock  system,  fire  alarm  system  and  annunciators  for  the 
new  Dominion  Parliament  Buildings  at  Ottawa,  Ont.  Plans 
are  at  the  office  of  the  general  contractors,  T'.  Lyall  &  Sons 
Construction  Co.,  Ottawa. 
Port  Arthur,  Ont. 

The  Sanderson  Electric  Company,  Limited,  i'ort  Arthur, 
Ont.,  have  been  granted  an  Ontario  charter. 
Regina,  Sask. 

Estimates  for  the  Regina  Municipal  Electric  Railway 
Department  for  the  coming  year  make  provision  for  an  esti- 
mated deficit  of  .$22. .526.  The  deficit  last  year  was  .$67,84-1 
and  the  estimated  deficit  .$46,824. 

St.  Catharines,  Ont. 

Lincoln  County  Board  of  Agriculture  have  decided  to 


recpiesL  the  Ontario  Hydro-electric  CommisMon  to  use  its 
inlluence  with  tiie  I'rovincial  Government  to  have  the  act 
amended  to  permit  counties  as  well  as  townships  and  urban 
municipalities  to  purchase  and  distribute  blocks  of  electric 
energy  for  lighting  and  jiower  in  rural  constituencies. 

Three  Rivers,  Que. 

It  is  reported  in  the  daily  press  that  the  Canadian  Pa- 
cific I'Jailway  contemplate  electrifying  their  branch  line  from 
'i'hree  Rivers  to  .Shavvinigan  ("alls  and  (Irand'Mere,  Que. 

Toronto,  Ont. 

The  Toronto  Railway  Company  have,  owing  to  increased 
oi)erating  costs,  been  forced  to  forego  the  usual  quarterly 
dividend  on  their  $1 2,0()(),00()  outstanding  common  stock. 

The  agreement  between  the  Toronto  Street  Railway 
Company  and  its  employees  expires  at  the  end  of  May,  when 
it  is  anticipated  the  men  will  ask  for  an  eight-hour  day  with 
ecpial,  or  higher  than  present  rates  of  pay. 

.'\s  a  result  of  a  conference  of  delegates  from  various 
municipalities  af?ected  and  the  (Ontario  Hydro  Commission 
recently  it  has  been  decided  by  the  latter  body  to  apply  to 
the  government  for  permission  to  proceed  immediately  with 
the  construction  of  the  proposed  radial  railway  between 
'J'oronto  and  Port  Perry. 

The  A.  M.  Castle  Engineering  Company,  Limited,  have 
l)een  granted  letters  patent  under  the  Ontario  Companies 
Act;  head  office  Toronto,  capital  stock  $275,000.  They  are 
empowered  to  manufacture  all  classes  of  machinery,  includ- 
ing electrical  power  plants. 

The  Excelsior  Electric  Company,  Limited,  Toronto,  have 
olitained  a  charter. 


Electrical  Switch  Boxes 

Form  Steel  Boxes,  Motor  Starting  Switches  (Encfosed),  Motor 
Drip  Pans,  Motor  Covers,  Rheostat  Boxes  and  Accessories. 


The  illustration  shows  our  new  Service 
Box  No.  1005,  30  Amp.,  125  Volt,  double 
pole,  size  8"  long  x  5>4"  wide  x  2>^"  deep. 

A  well  made  box  with  carrying  capacity 
up  to  standard  in  every  way  and  approved 
by  Hydro  Electric  Commission.  This  box 
has  been  especially  designed  as  a  time-saver, 
and  it  can  be  installed  in  less  time  than  any 
other  box  on  the  market.  We  will  install 
knock-outs  to  suit  your  own  requirements  in 
any  of  our  service  equipments. 

Our  regular  stock  includes  a  complete  line 
from  30  Amp.  125  volt  up  to  and  including 
1200  amp.  600  volt.  We  have  at  all  times 
from  4000  to  5000  Type  E.  Boxes  on  hand  for 
immediate  shipment  insuring  you  the  best  of 
"Service"  which  is  our  motto. 

Canadian  Drill  and  Electric 
Box  Company,  Limited 


1402-10  Queen  St.  East 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "  BRAIDUCT "  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

IVe  will  be  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       -  Canada 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"American  Electricians'  Handbook,  a  reference  book  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  pages,  witb 
over  900  illustrations.  Published  by  McGraw-Hill  Hook 
Co.    Price  $3.00. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    248  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.    285  pages,  illustrated.    Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Railway,  by  A.   Morris   Buck,  M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engrineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  Lauflfer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,  illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Fuel,"  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand Co.    211  pages,  with  84  illustrations.    Price  $3.00. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  65c. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Herington,  recently  pub- 
lished by  D.  VanNostrand  Co.  211  pages  with  Si  illus- 
trations.    Price  $3.00. 


Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.    225  pages,  illu*- 

■ra'ed.     Price  $2.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 

Alfred  Still.  Published  in  191l>  l)y  McGraw-Hill  Hook  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.76. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

.Standard    Wiring,   1019    Edition,   2.5tli    Vkuv.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Gushing, 
Jr.    Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 
Lee,  M.A.  Just  published,  by  Longmans-Green  &  Co.  102 
pages.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.    Price  $2.00. 

Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  B.I.  Hand-Book,  published  by  British  Insulated  &  Helsby 
Cables,  Limited.  Second  edition.  448  pages,  illustrated. 
Price  $1.00. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.60. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,  Inc.     229  pages,  illustrated.     Price  $2.50. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  76c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.    Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 
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GET  THE  GENUINE 

Look  for  the  Name 


WHITE'S  PORCELAIN  STRAIN  INSULATORS 


You  want  strain  insulators  that  are  strong  physically,  that 
stand  up  under  the  exceptional  conditions  of  the  heavy  storm ; 
that  hold  up  under  a  load  of  sleet ;  that  don't  crack  when  the 
thunder  rolls,  the  lightning  flashes,  and  the  wind  whistles. 

This  is  the  kind  of  strains  T.  C.  White  Company  is  mak- 
ing of  porcelain  in  a  variety  of  sizes  for  different  loads,  and 
several  designs  for  varying  conditions. 

It  will  pay  you  to  write  for  bulletin  which  shows  designs 
and  gives  the  complete  data  on  strain  and  electrical  tests. 

Write  today. 


Type  No.  600 


T.  C.  White  Electrical  Supply  Co 


1122  Pine  Street, 
V     ST.  LOUIS,  Mo. 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 


48 


THE    ELECTRICAL  NEWS 


April  15,  I'Jl'j 


Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  aie  cliaiged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

$2. SO  per  inch. 

All  advertisements  must  be  in  tlie  publisher's  bands  by  the  10th  or  'J.'ird  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


Small  Transformers 
FOR  SALE 

A  number  of  GOO  wait  and  1000  watt  C.  G.  E. 
tyi)e  H  transformers  for  sale  at  very  low  prices. 
Guaranteed  O.K.  Pay  for  them  after  you  try 
them  out  on  your  own  lines. 

Stormont  Electric  Light  Co., 
7-8  Cornwall,  Ont. 


PARLIAMENT  BUILDINGS,  OTTAWA 


Tenders  Wanted 

for 

Electric  Clock  System, 

Fire  Alarm  System, 
Sessional  Gong  System, 
and  Annunciators 


Sealed  tenders  will  be  received  by  the  under- 
signed until  noon,  April  30,  1919,  for : — 

(1)  Electric  Clock  System. 

(2)  Fire  Alarm  System. 

(3)  Sessional  Gong  System. 

(4)  Annunciators. 

All  tenders  to  be  based  upon  the  manufacture, 
supply,  delivery  and  installation  complete  of  the 
"Electric  Clock  System" ;  and  on  the  manufac- 
ture, supply  and  delivery  of  the  "Fire  Alarm  Sys- 
tem, Sessional  Gong  System,  and  Annunciators." 

The  work  of  this  contract  shall  be  proceeded 
with  in  such  a  way  that  the  apparatus  required 
for  the  "Fire  Alarm  System,"  for  the  "Sessional 
Gong  System,"  and  for  the  "Annunciators"  will 
be  delivered  complete  at  the  building  within  two 
(2)  months  of  the  signing  of  the  contract ;  and 
the  "Electric  Clock  System"  will  be  completed  by 
November  30,  1919. 

Plans,  specifications,  and  any  other  informa- 
tion required  can  be  obtained  at  the  office  of  the 
General  Contractors,  P.  Lyall  &  Sons,  Construc- 
tion Company,  Limited,  Ottawa. 

Each  Tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Minister  of  Public  Works,  for 
a  sum  not  less  than  five  per  cent.  (5%)  of  the 
amount  of  the  tender,  which  will  be  forfeited  if 
the  parties  tendering  decline  to  enter  into  a  con- 
tract when  called  upon  to  do  so.  If  the  tender  is 
not  accepted  the  cheque  will  be  returned.  If  the 
tender  is  accepted  an  additional  cheque  for  a  sum 
equivalent  to  five  per  cent  (5%)  of  the  tender 
must  be  deposited  before  the  contract  is  signed. 
The  total  security  will  be  forfeited  if  the  contrac- 
tor fails  to  complete  the  work  contracted  for. 

Payment  for  inaterial  will  be  niaile  inonthly. 

The  lowest  or  any  tender  not  necessarily 
aereptod. 

Envelopes  <<)nlainin<;  teiidcis  to  be  marked: 
"Tenders  for  Electric  Clock  System,  Fire  Alarm 
System,  Sessional  Gong  System,  and  Annunci- 
ators," and  addressed  to  the  itndersigncd. 

JOHN  A,   PEARSON,  Architect. 
J.  O.  MARCTTANT),  Associate. 
Cciilr:d    llluck,   Pai  lianient  Hill, 

Ottawa.  8 


ELECTRICIAN,  experienced  in  the  operation 
t)f  hydro-electric  power  plants  and  at  jiresent 
superiiU<iidenl  of  plant,  would  like  similar  posi- 
tion. Apply  J{o,\  Electrical  News,  Toronto, 
Ont.  6-0 


WANTED  AT  ONCE,  Electrical  Draftsman, 
experienced  on  water  power  station  design. 
State  training  and  experience,  references  and 
salary   exi)eetc(l.     I'ox  Electrical   News,  To- 

ronto,  Onl.  "'^ 


Electrical  Draftsman 

for  generating  station  and  sub-station  design 
and  layout.  .State  experience  and  minimum  sal- 
ary. Apply 

Hydro-Electric  Power  Commission 
of  Ontario 

190  University  Ave.,  Toronto,  Ont. 


For  Sale 


1 — 150  II.  P.  Corliss  Steam  Engine,  made  by 
Cowan  &  Co.,  Gait,  Ont.  Girder  frame,  left 
Iiand  drive,  side  crank,  13'  x  20."  fly  wheel. 

Will  sell  at  a  bargain. 
Full  particulars  on  application  to 

Hydro  Electric  Commission, 
5-t.f.  of  St.  Tliomas,  Ont. 


New  York's  Jeweled  Portal  for  Home 
Coming  Soldiers 

What  is  considered  by  many  to  be 
the  inost  superb  piece  of  decorative  light- 
ing in  the  history  of  the  art,  surpassing 
any  individual  effort  made  at  the  Pan- 
ama I'acific  International  Exposition,  has 
lieen  erected  at  the  corner  of  Fifth  Av- 
enue and  Sixtieth  Street,  New  York 
city,  in  lionor  of  the  homecoming  regi- 
ments. This  jeweled  portal  was  created 
in  llie  ilhiniinating  engineering  labora- 
tory of  the  Cieneral  Electric  Comi)any  at 


Schenectady  under  'the  direction  of  Wal- 
ter D'Arcy  Ryan.  The  arch  is  really  a 
gigantic  curtain  of  jewels  draped  be- 
tween two  obelisk  forms.  The  tdjelisks 
rise  to  a  total  height  of  80  ft;,  and  are 
surmounted  by  great  jeweled  forms  in 
llie  shape  of  sunljursts  12  ft.  wide  and  20 
ft.  high.  .'\])proximately  30.000  jewels 
from  ithe  famous  Tower  of  Jewels  of 
the  Panama-Pacific  International  Expo- 
sition are  used  in  the  gigantic  curtain, 
and  wlien  in  use  beams  of  light  from 
arc  projectors  are  thrown  on  the  arch, 
causing  the  thousands  of  jewels  to  flash 
till-  ])rilliant  and  pure  colors  of  the  spec- 
li  um.  The  arch  was  designed  especially 
for  the  purpose  of  jeweled  decoration 
and  the  efTect  is  gorgeous. 


Disposal  of  Obsolete  and  Shopworn 
Goods 

Once  or  twice  a  year,  according  to 
tlie  amount  of  goods  on  hand,  the  Phi- 
ladelphia Electric  Company  holds  "an 
auction  sale  for  the  benefit  of  its  em- 
ployees. The  articles  which  are  sold 
l)y  auction  are  either  shopworn  goods 
or  else  discarded  or  more  or  less  obso- 
lete types  of  electrical  goods.  Conse- 
quently they  could  not  be  sold  to  regu- 
lar customers.  Many  of  the  parts  can- 
not be  supplied  readily,  and  the  goods 
are  not  so  modern  as  other  articles  of 
the  same  kind  that  are  on  sale. 

The  articles  vary  from  washing  ma- 
chines and  carpet  sweepers  to  toasters, 
broilers,  hair  curlers,  lamps  and  lamp 
sliadcs.  flatiron.<*,  e!tc.  The  employees 
are  told  the  exact  condition  of  the  ar- 
ticles and  that  they  are  discarded  or 
obsolete  types.  All  are  in  excellent  re- 
pair, and  where  narts  are  missing,  like 
cords,  this  fact  also  is  stated. 

No  effort  is  made  to  get  big  prices  or 
to  obtain  any  profit;  yet.  in  spite  of  this, 
some  articles  are  sold  at  prices  near  the 
retail  cost.  Everything  is  done  on  a  cash 
basis.  Usually  a  hundred  or  more  ar- 
ticles are  placed  on  sale,  and  in  most 
cases  the  bidding  is  spirited. 


PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


No. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

480 

Westg. 

2 

52 

3 

25 

550 

720 

Lancashire 

1 

40 

25 

550 

710 

Westg. 

2 

35 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

3 

25 

550 

720 

Westg. 

1 

;!(t 

3 

25 

550 

710 

Westg. 

1 

30 

2 

60 

220 

720 

Fblcs  -M. 

1 

25 

25 

550 

1440 

.1.  &  M. 

1 

25 

25 

550 

725 

Westg. 

1 

25 

2 

60 

220 

945 

Westg. 

1 

20 

3 

25 

550 

1440 

.1.  &  M. 

1 

20 

3 

25 

550 

1420 

Westg. 

2 

20 

3 

25 

550 

710 

Westg. 

2 

15 

3 

25 

550 

1400 

Lancashire 

15 

3 

25 

550 

7.30 

Westg. 

1 

15 

3 

25 

550 

710 

Chap.   &  W. 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

7/2 

3 

25 

550 

1500 

Lang-Dav. 

2 

3 

25 

550 

725 

Westg. 

1 

TA 

3 

25 

550 

750 

C.  G.  E. 

2 

r 

25 

.'">.'')() 

1440 

Excelsior 

4 

4 

'*rt 

r,r,it 

1400 

Excelsior 

2 

.3 

3 

25 

550 

1500 

C.  G.  E. 

4 

'T) 

.%.-,() 

14(K) 

Excelsior 

1 

25 

5.50 

1440 

Excelsior 

Writ*  Ut  <or  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 
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NOTICE 


New  and  Slightly  Used  Equipment 
Must  be  Sold  Immediately 

MOTORS 


25  CYCLE,  3 

PHASE 

60  CYCLE,  3 

PHASE 

No. 

H.P. 

VOLT. 

R.P.M.  MAKE 

No. 

H.P 

VOLT.  R.P.M.  MAKE 

4 

250 

2200 

450 

Westinghouse 

1 

150 

2200 

600 

C.G.E.,  Slip-Ring 

1 

200 

2200 

480 

C.G.E. 

2 

75 

2200 

690 

Westinghouse 

1 

150 

2200 

750 

150 

550 

600 

C.G.E.,  Slip-Ring 

1 

250 

550 

480 

Westinghouse 

75 

550 

690 

Westinghouse 

2 

200 

550 

480 

tt 

75 

550 

850 

ti 

3 

200 

550 

480 

50 

550 

690 

1 

150 

550 

480 

Slip-Ring 

50 

550 

850 

tt 

1 

100 

550 

480 

C.G.E. 

50 

550 

1200 

C.G.E. 

1 

75 

550 

480 

Westinghouse 

35 

550 

900 

"  Slip-Ring 

4 

50 

550 

720 

35 

550 

1200 

"  Slip-Ring 

3 

40 

550 

720 

tt 

30 

550 

1140 

Wagner 

1 

30 

550 

720 

4t 

20 

550 

1200 

C.G.E. 

1 

20 

550 

720 

41 

10 

550 

1800 

C.G.E. 

2 

15 

550 

720 

5 

550 

1140 

C.G.E. 

3 

10 

550 

720 

ti 

40 

220 

1140 

Westinghouse 

2 

5 

550 

720 

t( 

30 

220 

1140 

5 

125 

220 

720 

Cr.  Whl. 

20 

220 

1140 

A.C.B. 

2 

30 

220 

720 

Westinghouse 

10 

220 

1140 

Westinghouse 

CAN  SUPPLY  TRANSFORMERS  FOR  THESE  MOTORS 


Lathes,  Milling  Machines,  Air  Compressors,  Receivers, 

Shapers,  Drill  Presses,  Etc. 

Write  or  wire  for  prices 
Send  us  your  list  of  equipment  for  sale 


E.  A.  LOWRY  POWER  EQUIPMENT  CO. 

GUELPH      :-:  CANADA 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


Friends  of  the  Electrician 


*'ANTI-SULPHURIC*'  ENAMEL 

The  only  reliable  protection  against  the  action  of  acid  and 
chemical  fumes. 

**FERRODOR 


Rustproof  elastic  paint.  Superior  to  Graphite  or  Red  Lead.  De- 
fies all  climatic  conditions. 

''DRIOROU* 

Oil-proof  Enamel.  Dries  quickly  over  greasy  and  oily  surfaces. 
Not  affected  by  lubricating  or  transformer  oils. 

"ARMOUR" 

Fire-resisting  paint,  or  colorless  solution. 

''ARMACELL*' 

Possesses  the  highest  insulating  qualities  of  any  varnish  on  the 
market. 

**OHMALlNE'' 

Black,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  compound. 

*'SHAYDOLlTE'* 

for  coloring  electric  lamps.  Used  in  the  Royal  Navy.  Weather- 
proof.   Dries  rapidly. 

''ARMABRON*' 

Bitumen  protective  paint,  elastic,  acid-resisting,  weatherproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  and  Overseas  Governments) 
STOCKED  BY 

SPIELMAN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 


Peirce 

Expansion  Bolts 


No.  2.        X  2" 


The  most  efficient  and  econ- 
omical means  of  attaching  all 
kinds  of  electrical  fixtures  to 
brick,  stone  or  cement.  Get 
samples.    Try  them. 

Hammer  DrillSf  Drill  Points, 
Tamping  Tools 
All  sizes  in  stock 

Acme  Stamping  &  Tool  Works  Ltd. 

Hamilton,  Ont. 


Electric  Ovens 


"^■--"■'rt-lhf'i 


Despatch  Electric  Ovens 

for 

Flour  and  Cereal  Millers 
Enamelling,    Pulp  Mills 

and  all  commercial  work  requiring  accurate 
and  regulated  electric  heat. 

Enquire  about  them. 

The  Masco  Company,  Ltd. 


91-93  Queen  St.  E. 


TORONTO 


•JOBBKKS  OF  STANDARD  ELECTRICAL  SUPPLIES. 
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Eliminate  the  Waste 
of  Money  on  Com- 
mutator and  Arma- 
ture repairs  by  using 
the 


No  Spark 


CARBON  BRUSHES 

A  mint  of  money  is  wasted  every  year  througli 
the  installation  and  use  of  brushes  of  an  improper 
grade.  With  the  correct  grade  of  brush  specified 
the  commutator  and  armature  last  far  longer  and 
repairs  are  reduced  to  a  minimum. 

We  will  save  you  a  great  deal  of  expense  and 
your  engineer  much  worry  by  taking  the  responsi- 
bility of  selecting  the  right  grade  of  material.  Send 
lor  our  information  sheet  to-day. 

Write  for  our  latest  Bulletin 

Canadian  Representatives  : 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


NACCOVERN 

BtCOMPANY 

— 


mm 
ma 


POWER 

'^MACHINERY 

'immmmlmmmmimmmmmmmmmm 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff   of   Engineering  Specialists  with   three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND   SELLERS  OF 
NEW  AND   USED  MACHINERY 

A   Continent-wide  Service 


Standard 
Wires  and  Cables 

include  a  complete  line  of  bare 
and  insulated  electrical  conduc- 
tors for  all  classes  of  service,  al- 
so cable  accessories.  We  also 
manufacture  copper,  and  brass 
tubes  and  rods,  extruded  brass 
shapes,  etc.    We  are  in  a  posi- 

  tion  to  serve  all  users  of  these 

products  to  good  advantage. 

Write  our  nearest  office. 

Standard  Underground  Cable  Co.  of  Canada 

Limited 
Hamilton,  Ont. 

Montreal  Toronto  Hamilton  Seattle 


DOSSERT  CONNECTORS 

Tlie  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 


Ask  the  man  who  makes  the  joint! 

DOSSERT  &  CO., 


242  We«t41«tSt., 
NEW  YORK 

H.  U.  LOGAM,  T^RESIDKNT 
Irving  Smith,  Canadian  Rep.,  602  New  Birks  Bldg.,  Montreal. 


List  of  Motors 


No. 

H.P. 

Fliase 

Speed 

Volts  Cycles 

Starter 

Make 

1 

15 

3 

1500 

550 

25 

yes 

T.H.E. 

1 

50 

3 

750 

550 

25 

yes 

C.G.E. 

1 

60 

3 

750 

550 

25 

yes 

Crocker  Wheeler 

2 

50 

3 

750 

220 

25 

yes 

Lincoln 

1 

25 

3 

750 

220 

25 

yes 

Lincoln 

1 

25 

3 

750 

220 

25 

yes 

C.G.E. 

1 

10 

3 

1500 

220 

25 

yes 

T.H.E. 

1 

3 

3 

1500 

220 

25 

yes 

Westg.  CCL. 

1 

y. 

1 

1800 

110 

60 

no 

Fort  Wayne 

1 

'A 

1 

1800 

110 

60 

no 

Westgh. 

1 

'A 

1 

1800 

110 

60 

no 

Fisher 

1 

40  . 

2 

900 

220 

60 

yes 

Fuller  Wenstrom 

1 

15 

2 

1800 

220 

60 

no 

T.H.E. 

2 

5 

2  or  3 

1800 

60 

no 

Westgh.    CCL.  rewd. 

2 

1 

2  or  3 

1800 

60 

no 

Westgh.    CCL.  rewd. 

1 

'A 

2 

1800 

220 

60 

no 

Westgh.  CCL. 

2 

10 

2  or  3 

1200 

no 

Westgh.    CCL.  rewd. 

1 

5 

1200 

220 

60 

no 

Union  (New) 

2 

3 

3 

1800 

220 

60 

no 

C.G.E.  rewound 

4 

TA 

3 

1800 

220 

60 

yes 

Lincoln 

TRANSFORMER 
1    40  K.W.     Type  R.     2200/220  Volts,  Packard. 

PLATER 

1    Type  C.    Ostrander  Seymour,  6  volt,  speed  750,  amp.  800. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 
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A  Time  and  Labor  Saver 
for  Your  Shop 

The  Martin  Portable  Vise  S'tand 
and  Pipe  Bender  can  be  moved 
anywhere  with  ease.  It  is  in- 
vakiable  for  use  when  cutting, 
threading  and  bending  conduit, 
i  Patented  in  Canada 

Order  through  your  jobber 

H.  P.  MARTIN  &  SONS 


630  East  2nd  St. 


Owensboro,  Ky. 


You  Need 
Protection 

From  Theft  and 
Breakage. 

USE 

Monarch 


LOCK  ON  GUARDS 

Made  from  Canadian  Material 
By  Canadian  Workmen 
In  a  Canadian  Town 

Boost  Your  Home  Country 

Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut    to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  160 
Watt  Lamp.  Dimensions  . — 
Height,  8!4  inches;  Width,  8^ 
inches.  Holder,  2%  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 


PITTSBURGH,  PA. 

Canadian  Distributors 


JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


Renewable 
Fuses 


For  Electric   Light  and 
Power 

Always  were  the  simplest  fuses 
in  construction  on  the  market. 
The  new  Type  ''  B,"  Form  4,  has 
been  reduced  to  tlie  fewest  parts 
— four  metal  parts  of  3olid  brass, 
a  fibre  shell  and  the  fuse  strip. 
Caps  are  removed  by  a  twist  of 
the  wrist  and  as  easily  tightened, 
liolding  the  fuse  strip  in  intimate 
nietal-to-metal  contact. 

Free  Samples  If  You  Write 
Today 

A.  F.  DAUM 

SOLE  MANUFACTURER 

PITTSBURGH      -  PA. 


MARK 


\l>ril  i:.. 
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UNIVERSAL  BUSHINGS 

FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


Tlicy  grip  the  flex- 
il)le  tubing  securely. 
(  an  he  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out (1  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing Inishing  or  tub- 


Nos.  2  &  4 


Nos.  1  &  3 


Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  ta]>e,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

BEWARE  OF  IMITATIONS 
Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East.  Toronto,  Ont. 
401  New  Birks  Building.  Montreal.  Que. 
406  Vancouver  Block.  Vancouver,  B.C. 
703  Confederation   Life  Building.  Winnipeg. 


We  have  the  following  3  phase,  60 
cycle  Used  Motors  in  Stock. 


1 

8 
12 

:{ 


H.I'. 

\'olt.<i 

R.l'.M. 

.\o. 

H.P 

\"olts 

R.l'. 

M. 

5 

350 
350 

1800 
1800 

') 

30 

2200 

900 

5 

550 

1200 

•) 

30 

2200 

720 

550 

1)00 

4 

2200 

900 

550 

1200 

7  5 

2200 

720 

10 

550 

1200 

100 

2200 

900 

10 

550 

900 

15 

550 

1200 

7 

100 

2200 

720 

15 

550 

900 

•> 

100 

2200 

600 

20 

530 

1200 

1 

173 

2200 

GOO 

20 

530 

900 

2200 

GOO 

30 

330 

900 

•> 

200 

35 

550 

900 

1 

.3 

330 

900 

Slip  Ri 

35 

550 

720 

I 

330 

900 

Slip  Ri 

50 

550 

900 

10 

330 

900 

Slip  Ri 

50 
75 

550 
550 

720 
900 

»> 

20 

330 

1200 

Slip  Ri 

75 

550 

720 

1 

:!0 

3,30 

1200 

Slip  Ri 

100 

550 

GOO 

1 

30 

330 

900 

Slip  Ri 

100 

330 

720 

1 

2.")0 

2200 

720 

Slip  Ri 

100 

330 

900 

200 

330 

COO 

1 

ng 

'Iff 
11  g 
ng 


Motor  and  Transformer  Repairs 
Promptly  Attended  to 

A.  A.  GIDDINGS  &  GO. 

Electrical  Engineers  and  Contractors 

Installations,  Maintenance  and  Motor  Repairs 

200  Mountain  St.  -  Montreal 

Telephone:  Up  2049 


Dealers ! 


If  you  require 

GROUND  CLAMPS 

Write  us 

Our  Clamp  is  permitted  for  use  by  the  H.E.P.C 
It  can  be  attached  to  all  sizes  of  pipe  up  to  \\" 


Hessco  Electric  Mfg.  Co. 

33  Church  Street  -  -  TORONTO 
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AIR  PRESSURE  RELAYS 

Pliiladelpliia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  ol  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Klectiic  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical   Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTO  STARTERS 
AdamS'Bagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BOLTS 

McGill  Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric   Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
National   Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  _  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Wcitinghouse  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Klectric   .Sci  vice  .Supplies  Company 

CENTRIFUGAL  PUMPS 
Bovin^   Hydraulic   &   Engineering  Company 
Canadian   AUis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric   Company   of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General   Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 
Monarch    F.lectric  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Pliiladelijhia  Electiic  Co.  .Supply  Dept. 

CLAMPS,  INSULATOR 

Philadelphia  Electric  Co.  Supply  Dept. 

COILS 

Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal  Molding  Company 
Northern   Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsuladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
-\lonarcli    Klectric  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Klectric  Service  Supplies  Company 
I'liiladelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Pliiladelpliia  Electiic  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National   Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern  Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian  AUis-Chalmers  Company 

PAHS 

Canadjan  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 

Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 

Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 

Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin  Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  CHass  Company 
Nortihern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agendet  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 


i^tiosiiiaii   iviig.  v^uiiipaiiy 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Daum,  A.  F. 

Economy  FU»e  4e  liUnufacturing  Company 
G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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THIS  TRADE  MARK 


Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  .  ONTARIO 


CANADIAN  PORCELAIN  CO. 


LIMITED 


HAMILTON 


CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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FUSE  BOXES 

Northern  Electric  Company 
Square  D  Company 

GENERATORS 

Canadian   Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Electrical   Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Power  Plant  Equipment  Company 
Thomson   Company,   Limited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

I'liiladelphia  Electric  Co.  Supply  Depart niiiiil 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Ilamillon   Company,  Wni. 

HEATING  DEVICES 

Canadiv  ■^  General   Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National    Electric    Heating  Company 
Northern    Electric  Company 
Spielmann    Agencies,  Registered 

HYDRAULIC  MACHINERY 
Boving   Hydraulic    &    Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 

Canadian  Allis-Clialmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Pliiladelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spaulding:  &  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 

l';iectric  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney   Electric   Company   of  Canada 

Mica   Company   of  Canada 

Northern  Electric  Company 

Ohio   Brass  Company 

INSULATING  CLOTH 
Packard   Electric  Company 

IRONS  (Electric) 
Canadian  .General   Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National   Electric   Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
superior  Electrics  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian    Laco  Philips   Co.,  Limited 

Electrical    Maintenance    &   Repairs  Company 

Hatheway  &  Knott 

Lincoln  Electric  Company  of  Canada 

Moloney  Electric  Company 

Nortliern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

ICIectric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio   Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams- Bagnall  Electric  Company 
Canadian   General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

.  MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds   Northrup  Company 
Northern  Electric  Company 
Tliompson-Levering  Company 

METAL  MOLDINGS 

National   Metal   Molding  Company 
Pringle,  R.   E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros.. 

Mica  Company  of  Canada 

MOTORS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self-Lubricating  Carbon  Co. 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio   Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Asenciet  Regd. 


PAINTS  &  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  VolUge) 
Acme  Stamping  &  Tool  Works,  Limited 

I'.lectric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Cornpany 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois   Electric   Porcelain  Company 
Ohio   Brass  Company 

POST  TYPE  INSULATORS 

I'liiladelpliia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Pliiladelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard   Underground   Cable   Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &   Engineering  Company 

MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian  Allis-Chalmeri  Company 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacttirfng  Company 
Hubbell  Company,  Harrey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  &  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Caixadian    Westinghouse  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarcli    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Companf 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta)   Molding  Company 
Northern  Electric  Company 

(Continued  on  Fag*  58) 
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Denzar  Quality  is  Backed  by 
Big  Denzar  Advertising 

Denzar  dealers  are  increasing  their  business  every  day. 
Canada  is  just  beginning  to  start  her  reconstruction, 
rebuilding  program — and  lighting  is  an  extremtly  im- 
portant part. 

This  is  the  time  to  get  after  business  on  Denzar.  We 
will  help  you  in  a  big  way.  Let  us  tell  you  all  about 
our  method  of  getting  business  for  you.  Send  for  our 
dealer  co-operation  plan. 


The  Unit  of  Day  Brightness 

Denzar  is  universallj'  recognized  as  the  unit  that  gives 
ligiit  of  day  quality,  without  glare  or  distracting  sha- 
dows. It  utilizes  the  high  powered  rays  of  the  Mazda 
C  Lamp,  diffuses  them  properly  and  casts  a  perfect 
light  on  the  working  plane. 

Denzar  can  be  furnished  in  both  plain  and  ornamental 
styles,  and  in  types  and  sizes  for  the  proper  illumina- 
tion of  offices,  stores,  schools,  halls,  public  buildings, 
or  factories. 

I')enzar  gives  the  kind  of  illumination  your  customers 
want. 

Write  for  Denzar  literature  and  our  co-operation  plan. 


Beardslee  Chandelier  Mfg.  Co. 

Manufacturers 

CHICAGO  -  -  U.  S.  A. 

Perkins  Electric  Company 

Distributors  for  Canada 
497  Phillips  Sq.,  217  McDerraot  Ave.,  11  Temperance  St., 

Montreal.  Winnipeg.  Toronto. 


The  National  Cartage  &  Supply  Co. 

Limited 

No.  89  Second  Avenue,  Quebec,  P.Q. 
Apply  to  ut  for  your 

Cedar  Poles,  Cedar  Fence 
Posts,  Spruce  Pilings  and 
Railway  Ties 

Construction  of  Telegraph,  Telephone  and 
Electric  Light  Lines  made  by  competent 
engineers. 


Uninterrupted  Service  with 


Automatic  Start  Induction  Polyphase  Motors 

An  orilinaiy  knife  swilcli  is  all  that  is  necessary  to  start  tlieni, 
hence  the  starling  current  cannot  be  influenced  by  the  operator. 

They  Keep -a- Running 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Tones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


DIRECT  READING  OHMMETERS 


Thompson-LeTering  Co.,  Philadelphia,  Pa.,  U.  S.  A. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS-CONTINUED 


SOLDERING  FLUXES 
Allen  Company,  L.  B. 

Hissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Fried  ley- Voshardt  Company 

STORAGE  BATTERIES 

Canadian  General  Electric  Company 
Canadian    Hart   Accumulator  Company 
Northern  Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Crouse  Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

Winter  Joyner,  A.  H. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatlievvay  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    P^lectric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarcli    Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern   Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson   Electric  Manufacturing  Company 

TRANSFORMERS 
Adams-Cagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
(  uiiibcrlaiul    Klectric   Mfg.  Company. 
iJoniinioii  Iron  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovcni  &  Company 
Moloney  Electric  Company  of  Canada 
.Monaicli    JCIccliic  ('onii)any 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 


TURBINES 

Boving  Company  of  Canada 
Canadian  Allis-Chalmer*  Company 

llainihon   Comijany,  Wm. 
MacGovern  &  Company 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,  Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston  &  Company 

Onward  Manufacturing  Company 

Pringle,  R.  E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 
llamillon  Comiiany,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian   Allis-Chalmers  Company 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground   Cable   Company  of  Can 
ada,  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


SERVICE 


"Lancashire" 
All  British 
Motors 


and 


Spare  Parts 

Carried  in  Stock 
in 

Toronto 


Branch  Office 

602NewBirk8Bldg. 
MONTREAL 


REPAIR  SHOPS    —  TORONTO 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 
Motors 
Generators 
Transformers 


Head  Office 

45  Niagara  St. 

TORONTO 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work..  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

143  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue.  WIXNIPEC. 
674  Barrington  St.,  HALIFAX. 
W.  H.  Hazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  thipments  from  Factory  or  nearest  Warehouse 


'HORDAmON 
RAWPORMEUr 

FORiVERY  PURPQ/C 

VMOROAIU'ON  £iEC.MFC.  CO.<hicii«0  : 


Solderless  Connection 


Insulating  Sliell  and  Cap 


Patented  Canada  1917. 
Patent  Pending  U.  S. 
and  Foreign  countries. 


When  the  Inspector  Sees  a  Walger 
Connection,  He  is  Satisfied 


WALGER 

Insulated 
Wire 

Connector 


He  knows  it  is  right.  It  has  none  of  the  uncertainty  of  solder,  and  there  is  no  chance  of  a 
botch  job.  Satisfactory  inspection  is  always  the  result  where  a  Walger  Connector  is  used. 
And  the  connection  is  made  so  quickly — just  the  turning  of  a  screw  with  a  screwdriver,  and 
it  is  done  in  about  one-fifth  of  the  time  it  takes  to  do  it  with  the  old  blow-torch  method. 

No  mess,  no  dirty  marks  left  behind,  no  damage  done  to  property.  You  can  imagine  how 
the  Walger  Connector  saves  annoyance  and  money — what  it  will  save  you. 

Approved  by  Underwriters'  Laboratories,  Chicago,  and  Hydro-Electyic  Power  Commission, 
Ontario,  Canada,  for  No.  12  wire  and  under.  Ask  your  jobber  for  prices  and  discounts  or 
write. 


Sales 


Walger  Connector  Co. 


^^-'  C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 


National  Board  of  Fire 
Underwriters 

gave  their  approval  to  Allen  non-acid  sodering' 
Huxes  after  testing  them  for  nearly  two  years  be- 
tween the  time  we  submitted  samples  and  the 
time  their  report  was  issued.  And,  thus  far,  no 
other  sodering  fluxes  have  been  approved.  Send 
for  samples. 

Bissett  &  Webb 


126  Lombard, 


Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 

1305  Hamilton  Bank  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  inquiries  to  — 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Cbarks  H.  IDitcbcll 
P«rcival  H.  mUcbcll 

Consulting  and  Soptroiiin* 
Enginecri 

Hydraulic,  Steam  and  Electrical  Power  Plant*, 
Industrial  and  Municipal  Engineering;. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping-  of: 
Electric  Power  Apparatus  Wire*,  Cable*. 
Inculator*,  Tran*nii«*ion  Towei*  and 
Hardware,  Conduit*,  ate. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Ga* 

Plans,  Specifications,  Estimates, 
Tests,  Report*  and  Supervi*ion. 
626    Coristine   BIdg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Te*t*,  Reports,  Arbitration* 
Supervi*ion  of  Lighting  and  Power  Plant* 

Telephone  Main  6737  605  McGill  Bldg. 

Montraal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Pateot  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6S17       326  W  Cralg  St.,  Montraal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Lif*  Bldg.  TORONTO 


Chas.  Brandeis,  C.E.yE.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 


Estimates.  Plans  and  Supervision  of  Hydraulic 
and  Stoam,  Electric  Light.  Power  and  Railroad 
Plants.  Waterworks  and  dewers. 

Arbitrations,  Reports  and  Specifications. 

390  PHILLIPS  PLACE     i  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 


Associates : 


ENGINEERS 

A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railway*.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Machanical  Engineer  and 
Ragiaterad  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

Kent  Building. 
Yonge  and  Richmond  St*. 


TORONTO 


[MARKS.  COPYRIGHTS &J1FSy^ 


STANLEY  LIGHTF007 

REG  D  PATENT  SOLICITOR  ANO  ATTOHNCV 

LUMSDCN   BLDG.(^*J-;{!J,^{;")  TORONTO. 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The   Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &   Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Testa  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U3.A. 


fROCUREO  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONt 

MAIN 
26BS 

RIDOUT  8c  MAYSEE 

Kent  Bldg.,  Yonge  St. 
TORONTO       -  CANADA 


ESTABLISHED  1S49 

BR  AD  STREET'S 

(Jffices  Throughout  the  Civilized 
World. 
Executive  OfiSce : 
Xos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  de6ned  as  of  the  merchants,  by  the  mer- 
cliaiits,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  tliat  the  results  may  justify 
Its  claim  as  an  authority  on  all  matters  aflFect- 
ing  commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  X.S. ;  Hamilton, 
Ont. ;  London,  Ont.  ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que. ;  St.  John,  N.B.  ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man.  ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

w  ill  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our    nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sales  Office    72  W.  Adam*  St..  Chicago.  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modem  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,     Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 

Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works,  Inc. 

Cleveland,  Ohio 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 

^  lcxdn 


guards  give  your  lamps 
just  such  protection. 

Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand   the    attention  of 


every  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana. 


"Clearlite"  No.  2604. 

A  commercial  lighting  unit  of  wonderful  efficiency. 
Scientifically  constructed  to  give  the  utmost  in  light. 
\\'e  have  "Clearlite"  fixtures  in  several  styles. 
Write  for  information  and  prices. 
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New,  Slightly  Used  and 
Second  Hand  Motors 
For  Sale 

Type  Squirrel  Cage  Constant  Speed 
25  cycle,  220  volts. 


~ — *>  1 1 

P.,  1500  K.P.M 

ncoln. 

2— f)  " 

750 

l.i 

icoln. 

25  cycle,  550  volts. 

5 —  1 

11. p.,  1500  R.P 

.M., 

Lincoln. 

1 —  1 

1400 

W  cslinglioiise. 

1—  1 

750 

General  Electric. 

3—  2 

"  1500 

Lincoln. 

5—  .'! 

1500 

Lincoln. 

5—  5 

720 

Westinglioiise. 

5—  t> 

1500 

1  -incoln. 

1—  1% 

"  1500 

Lincoln. 

1—  I'A 

750 

I-incoIn. 

1— K) 

750 

Lancashire. 

1 — 10 

"  1400 

Westinghouse. 

2 — 10 

"  1500 

I-incoIn. 

1 — 10 

1400 

Kiiller.* 

1 — 15 

720 

(  rocker- Whee  ler. 

1 — 15 

1500 

Lincoln. 

1 — 20 

720 

Westinghouse. 

:!--2() 

1440 

Westinghouse. 

1 — 20 

750 

Lincoln. 

1 — 25 

720 

(rocker- Wheeler. 

1—25 

750 

Westinghouse. 

1—25 

750 

General  Electric. 

2—30 

750 

Lincoln. 

1—30 

750 

Westinghouse. 

1—30 

720 

Crocker- Wlieeler. 

1—35 

750 

Lincoln. 

1—35 

720 

Crocker- Wheeler. 

1—35 

750 

Westinghouse. 

1—50 

750 

Lincoln. 

*Slip  ri 

ng,  variable  speed. 

60  cycle, 

220  volts. 

1—  1 

n.r.,  1200  R.P.M., 

Westinghouse. 

1—  1 

"  1200 

Lincoln. 

J   2 

1800 

1—  3 

1200 

1—  5 

"  1200 

2—10 

1200 

1—15 

"  1200 

1—35 

"  1200 

60  cycle,  550  volts. 

1—  1 

IT. p.,  ISOO  R.P.M., 

Lincoln. 

2—  2 

1200 

3—  3 

ISOO 

1—  5 

1200 

3—  1% 

"  1200 

1—15 

"  1200 

2—50 

900 

2—75 

900 

1—100 

900 

All  motors  available  for  immediate 
shipment  subject  to  prior  sale. 

Lincoln  Electric  Co. 

of  Canada,  Limited  TORONTO 

Assembling  and  Repair  Shop 
3  Jarvis  St.,  TORONTO 


1109 
Tample  Building 


In  our  Toronto  Shop  we  have  3  Lincoln  Arc 
Welders  and  can  handle  electric  arc  wel- 
ding in  the  shop  or  outside  even  where  no 
supply  current  is  available. 


HE  TDML 


The  ECONOMY  is  the  pioneer  that 
opened  up  the  renewable  fuse  field. 
This  is  the  fuse  with  the  incomparable 
renewal  element — the  "Drop  Out"  Link 

An  inexpensive  ''Drop  Out"  Re- 
newal Link  restores  a  blown  Economy 
Fuse  to  its  original  efficiency.  It  does 
away  with  the  need  of  powdered  filler. 
Even  a  novice  can  replace  the  link  and 
renew  the  fuse  in  a  jiffy. 

ECONOMY 

renewable  FUSES 

and  "Drop  Out"  Renewal  Links 

are  used  in  thousands  of  plants,  large 
and  small,  representing  all  branches  of 
industry.  Their  efficiency  and  economy 
have  been  proved  over  and  over.  They 
are  uniformly  accurate  in  rating.  As 
compared  with  the  use  of  one-time  fuses, 
they  cut  annual  fuse  maintenance  costs 
8o  per  cent. 

In  the  course  of  a  year 
the  average  plant  runsup 
a  considerable  bill  on 
fuses.  The  economy  effec- 
ted by  the  Economy  Fuse 
is  worthy  of  your  notice. 
A  comparative  fuse  test 
will  quickly  convince  you 
of  this,  as  it  has  innumer- 
able others. 

Write  for  Catalog  20 

Economy  Fuse 
and  Mfg.  Co. 

of  Canada,  Limited 

Unity  Bldg.,  MONTREAL 

Manufacturers  in  Canada  of 
S.  &  C.  High  Potential  Inises 
—to  150,000  Volts 


April  13.  VJVJ 


THE    ELECTRICAL  NEWS 


A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOU  lost  in  prestige 

through  not  being  able  to  take  care  of 

your  customers'  business  ? 
How  much  have  YOU  lost  in  Profit  on 

this  business? 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.    Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  A\  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 

Other*  are  doing  it.    Why  not  you?    Write  about  it. 

The  Electrical  Maintenance  &  Repairs  Company^  Limited 


Phone*: 
Adelaide  802 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"ALWAYS  ON  THE  JOB" 


Night*  and  Holiday* 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale.  Manager,  Beach  1723 


Farms, — Country  Houses  and 

Isolated  Plants 

Requiring  Storage  Batteries 

should  buy  same  from  the  C.  H.  A.  Company. 

Our  works  at  St.  Johns,  Quebec,  make  and  supply  Electric  Batteries  of  all  kinds. 
Batteries  for  lighting  Towns  or  Electric  Trucks. 

Get  our  prices.    We  can  save  you  35%  customs  duties.    A  test  purchase  will  prove 
that  ours  are  the 

Cheapest  Storage  Batteries  in  Canada 

Secure  prices  today  from  the 

Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,         -  QUE. 
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Catalouge  No.  155—8  in.  Osc. 

Be  Ready 
for  the 
Season^  s 
Demand 


MENOMINEE 


ARE  you  ready  to  supply 
the  large  demand  of  the 
coming  season  for  a  reliable 
fan  at  a  reasonable  price? 
MENOMINEE  Fans  are 
positive  and  efficient  in  oper- 
ation and  have  proven  their 
popularity.  They  may  be 
supplied  from  our  stock  at 
Toronto  in  either  of  the  two 
types  illustrated  —  straight 
blow  or  oscillating. 

Let  us  hear  from  you. 


Catalogue  No.  150—8  in. 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  Street  East,  TORONTO 


703  Confederation  Life  BIdg. 
WINNIPEG 


401    New   Birks  Bldg. 
MONTREAL 


402  Vancouver  Block 
VANCOUVER.  B.C. 


Now  is  the  time  for 

HEATRAYS 


Be  sure  and  have  a 
stock  on  hand  for  the 
spring  demand. 


The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


Vol.  XXVIll    No.  9 


Toronto,  May  1,  1919 


Generation.  Transmission  and  Application  of  hlectricity 


Walger  Connectors 


The  New  3  Way  For 

Condulet  Connections 
and  Tap  Joints 


Simple 


And  Safe 

Walger  Two  Way  Connection 


I'atentcd  Canada  I'.UT 
Patert  Pending   U.  > 


Soldeiless  Connection 


Insulating   Sliell  and  Cap 


No  mistake  can  be  made  with  the  use  of  Walger  Connectors.  There  is  only 
one  Walger  way  and  that  is  the  right  one.  No  Blow  Torch,  no  acid,  tape  or 
solder  etc.— a  screwdriver  and  a  knife  to  strip  the  wire  that's  all. 

Passed  by  the  National  Board  of  Fire  Underwriters  and  the  Hydro 
Electric  Power  Commission  for  No.  12  wire  and  under. 

Ask  your  jobber  for  them  and  Discard  that  Blow  Torch. 


Sales 


Walger  Connector  Co. 


^^-'  C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 
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Sim 


The  Best  Known 
Cable  Reel  in  Canada 

In  Halifax  or  Vancouver,  whether  on  the  public  thorough- 
fares of  our  larger  cities  or  smaller  towns,  wherever  there 
is  a  cable  installation  in  progress,  the  reels  invariably  bear 
the  name  of  the  Northern  Electric  Company,  Limited. 

The  installation  may  be  overhead,  underground  or  sub- 
marine. It  may  be  for  a  Telephone  Company,  a  Telegraph 
Company,  a  Railroad  Company,  or  for  a  street  lighting 
system. 

The  quality,  both  of  the  product  and  the  service,  is  large- 
ly the  reason  for  the  universal  demand  for  Wires  and 
Cables  of  Northern  Electric  manufacture. 

Northarn  Ekctn'c  Company 


Montreal 

Halifax 

Ottawa 


UMITED 

Toronto 
London 
Winnipeg 


Regina 

Calgary 

Vancouver 
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HUGHES 
Electric  Ranges  and 
Water  Heaters 

From  Coast  to  L'oast  duririfj  tlie  month  of  June 
we  are  advertising  HUGHES  Cooking  and  Heating 
Devices. 

The  Canadian  people  are  demanding  the  Electric 
l\ange.    W'e  are  heli)ing  create  that  demand. 

Of  course,  Mr.  Dealer,  you  are  going  to  grasp 
this  opportunity  to  increase  your  revenue  by  joining 
this  Dominion-wide  campaign  on  Canada's  most 
popular  Electric  Range — "THE  HUGHES."  Manu- 
factured in  the  only  factory  in  Canada  producing 
a  comi)lete  line,  from  the  large  Hotel  to  Bakery 
Type  equipment  down  to  the  Kitchenette 
size— a  Range  to  meet  each  and  every 
re([uirement. 

Cooking  by  electricity  is  the  most 
scientifically  correct  and  ideal  method 
known  to-day— food  is  perfectly  cooked 
and  more  nutritious,  supreme  cleanliness, 
economical  in  time  and  money.  No  one 
once  using  will  ever  return  to  other 
methods. 

Sell  yourself  the  idea,  your  Customer 
already  has  it.  W'e  are  placing  this  Idea 
l)efore  one  and  one-half  million  prospec- 
tive customers. 

Your  proportion  of  the  results  is  how 
much? 

You  will  find  your  answer  at  our  near- 
est Local  House.  Don't  delay.  Obtain 
It  at  once. 


MONTREAL 


North(^r/i  Efectric  Compafty 


HALIFAX 


LIMITED 

TORONTO 


LONDON 


WINNIPEG 


REGINA 
VANCOUVER 


CALGARY 
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SHERARDUCT 

The   Rigid  Strel    Conduit  | 
with  both  surfaces  Shcr: 
dizedijji^  Fnameled. 
ECONOMY  Dlaclc  Enameled  I 
Conduit  There'snoiie better  | 
Write  for  BulUiin  SO 


FLEXTUBE 

I  Interwoven  —  Seamless  — 
Non-Collapsible.  Insepar-  I 
able  and  Double  Compound- 
ed. Easy  to  fish  and  every 
foot  of  every  coil  can  be  used 
Write  for  Bulletin  151 


*TS[alionar 

Outlet  Boxes  and  Covers  I 
A  box  for  every  purpose  and  j 
a  purpose  for  every  box. 
Furnished  in  Sherardized  or  \ 
Black  Enameled  Finish.. 
Write  for  Bulletin  250 


A  Comparison 

Sherardizing  Steel  &  Creosoting  Wood 

The  Purchasing  Agent  for  one  of 
the  largest  Hydro-Electric  Power 
Companies,  upon  having  the 
Sherardizing  Process  thoroughly 
explained  to  him,  remarked: 

' '  Then  Sherardizing^  as  a  ijiethod 
of  protecting  steel,  is  like  creo- 
soting for  protecting  wood." 

He  has  since  insisted  upon  the 
delivery  of  SHERARDUCT  on  all 
conduit  orders. 

The  two  processes  are  markedly  similar, 
both  in  treatment  and  results  attained. 
SHERARDUCT  is  the  only  Sherardized 
Rigid  Steel  Conduit.  Both  interior  and 
exterior  surfaces  are  Sherardized  and 
further  protected  by  coatings  of  a  clear 
acid-  and  alkali-proof  enamel,  baked  on. 
Has  the  combined  advantages  of  zinc  and 
enamel  protection.  Double  value  for  one 
price.  We  can't  tell  you  all  about  it 
here;  write  for  complete  information. 

Hational  Metal  Molding  6 

1118  Fulton  Buildinar 
Pittsburgh,  Pa. 


Atlanta  Chicaeo 

Boston  Dallas 

Buenos  Aires  Denver 

BulTalo  Detroit 


Harana 
Los  Anceles 
Manilla 
New  York 


Paris 

Philadelphia 
Ponland 
Rio  de  Janeiro 


Salt  Lake  City 
San  Francisco 
Seattle 

St.  Louis  U9 


"National" 

METAL  MOLDINGS 
For  two,  three  and  four  I 
wire  surface  wirine.  Low- 
est installation  cost  of  any  { 
metal  wiring  system. 

Write  for  Bullnin  lOt 


FLEXSTEEL 

Distinctive  fiat  surface. 
Easy  to  fish,  cut  and  strip. 
Ideal  for  wiring  either  old 
or  new  buildings.  A  com- 
plete line  of  improved  fittiiigs 
Write  for  Bulletin  201 


T^ationar' 

Locknnta  and  Bushings 

Threads  sharp,  clean  and 
true.  "Nation;!"  quality  pro- 
ducts. Exclusive  self-clean- 
Ing-feature  in  the  bushings. 
Write  for  Bulletin  350 


"National" 

FIXTURE  STUDS 

Sherardized  Stamped  StecL 
Hollow  Stems.  Stronger, 
and  yet  lighter,  than  any 
other  stud  on  the  market. 
WriU  for  Bulletin  400 
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Lightning  Flashes 

may  instantly  burn 
out  your  apparatus 
if  not  protected 
with — 


Garton-Daniels 
Lightning 
Arresters 


In  nearly  every  station,  on  nearly  all  lines,  you 
find  the  Garton-Daniels — the  one  type  of  light- 
ning arrester  that  has  remained  unchanged  in 
principle  through  more  than  a  quarter  century  of 
service. 


Think  of  it !  For  over  25 
years  they  have  been  protect- 
ing many  millions  of  dollars' 
worth  of  electrical  apparatus. 
And  they  have  been  doing  it  right,  because  their  small  air-gap  distance, 
low  series  resistance  and  positive  mechanical  circuit  breaker  form  a  com- 
bination which  is  the  most  efficient  and  reliable  lightning  protective  unit 
known. 

And  right  now,  before  lightning  flashes  actually  interrupt  your  ser- 
vice and  probably  burn  out  some  apparatus,  it  is  indeed  the  time  to  con- 
sider lightning  protection  and  buy  sufficient  Garton-Daniels  Lightning 
Arresters  to  protect  all  of  your  apparatus. 

WRITE  FOR  QUOTATIONS 


lypical  Station  Typ 
A.C.  Arrester 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

1 7th  and  Cambria  Sts.  50  Church  St.      Monadnock  BIdg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 


Canadian  Dittributors 


MONTREAL 

Lyman  Tube  Bids. 


WINNIPEG  TORONTO 

703  Confederation  SSMelindaSt. 
Life  Bldg. 
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SalesmaKers 


for 


Salesmen 


Renlamin 
Two- Way  Plug 

Advertising 


EVERY  salesman  who  is  striving  to  in- 
crease his  sales  appreciates  adver- 
tising co-operation.  He  appreciates  even 
more  a  merchandising  idea  that  has  a 
real  power  to  increase  his  sales  of  a  pro- 
duct. This  year's  plans  for  advertising 
and  merchandising  the  Benjamin  Two- 
Way  Plug  mean  easier  and  larger  orders. 

For  instance — customers  of  all  sizes 
and  localities  will  respond  quickly  to  the 
new  self-selling     for  $3.50"  display  car- 


Ren 
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and  Merchandising  Plans 


ton.  They  will  recognize  the  merits  of 
the  bigger,  better  campaign  that  is  not 
only  going  to  push  Two- Way  Plugs,  but 
is  planned  to  make  the  Benjamin  Name 
a  household  word.  Newspapers  all  over 
Canada  will  soon  be  emphasising  to  the 
public  the  reasons  why  they  need  and 
should  insist  on   Benjamin  Products. 

In  addition  there  are  display 
stands,  folders,  envelope  stuffers, 
stickers  and  other  sales  helps,  all  sup- 


plied free  of  charge  for  use  in  your  store 
and  distribution  to  your  customers. 

To  merchants  and  salesmen — You 
can  make  profit  out  of  this  campaign  for 
bigger  sales  by  actively  connecting-up 
with  our  programme. 

Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 
11-17  Charlotte  Street     -     Toronto,  Ont. 


jamin 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  . .  C3 

Allen  Company,  L.  B   16 

Allen  Inspection  Company   58 

Banfield  &  Co.,  W.  H   22 

Beardslee  Chandelier  Mfg.  Co.  ... 

Beaubien,  De  Gaspe   58 

Benjamin  Eletcric  Mfg.  Co   6-7 

Bissett  &  Webb   16 

Branston  Company,  Charles  A  

Boston  Insulated  Wire  and  Cable  Co.  56 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   58 

Brandeis,  Charles   58 

British  Aluminium  Company  . .  . . 
Bussman  Electric  Co  

Cale'baugh  Self  Lubricating  Carbon 

Company   20 

Canada  Wire  and  Cable  Company  . .  56 

Canadian  Bridge  Company   57 

Canadian  Crocker  Wheeler  Co.  ...  12 
Canadian  Drill  &  Electric  Box  Co. 

Canadian  General  Electric  Co  13-18 

Canadian  Hart  Accumulator  Co.   . .  65 

Canadian  Krantz  Mfg.  Co   16 

Canadian  Laco-Philips  Co.,  Ltd.  . .  14 

Canadian  Porcelain  Company  ....  53 

Canadian  Westinghouse  Company..  66 
Chamberlain  &  Hookham  Meter  Co., 

Limited  

Century  Electric  Company   56 

Clemens  Electrical  Corporation  ...  24 

Cleveland  Armature  Works  

Conduits  Company  Limited   9 

Consolidated  Lamp  &  Glass  Co   59 

Cutter  Company   20 

Cutter  Company  Geo  

Daum,  A.  F  

Dennison,  H.  J.  S   58 

Devoe  Electric  .  Switch  Company... 

Dossert  &  Company  

Duncan  Electrical  Company   61 

Economy  Fuse  and  Mfg.  Co   52 

Electric  Maintenance  &  Repair  Co...  67 
E'ectric  Railway  Improvement  Co.. 

Electric   Service  Supplies   Company  5 


Electrical  Testing  Laboratories  ....  58 

Ewart  &  Jacob   58 

Ferranti  Electric  Company   17 

Flexible  Conduit  Company   51 

Friedley  &  Voshardt   65 

G.  &  W.  Electric  Specialty  Co   68 

Gest,  G.  M.,  Limited   17 

Giddings  &  Co.,  A.  A   54 

Gilbert-Menzies  Co   53 

Great  West  Electric  C"ompany  ....  20 

Hamilton  Company,  Wm  

Hatheway  &  Knott   19 

Hessco  Company  

Ideal  Commutator  Dresser  Co   63 

Illinois  Electric  Porcelain  Co   61 

Jefferson  Glass  Company   10 

Jones  &  Glassco   67 

Joyner,  A.  H.  Winter,  Limited  ....  58 

Kelsch,  R.  S   58 

Kent  Brothers  

Kerry  &  Chace,  Limited   58 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   58 

Lincoln  Electric  Company  of  Canada  61 

Lindsley  Brothers  Company   54 

Lowry,  E.  A  

Lyman  Tube  and  Supply  Company  5 

MacGovern  &  Company   63 

Martin  &  Sons,  H.  P  

Masco  Company   57 

McGin  Manufacturing  Company   . .  54 

Mica  Company  of  Canada,  Ltd.   .  .  57 

Mitchell,  Charles  H.  &  Percival  H.  58 

Moloney  Electric  Co.  of  Canada  . .  19 

Monarch  Electric  Company   55 

National  Cartage  &  Supply  Company 
National  Electric  Heating  Company 

National  Metal  Molding  Company..  4 


Northern  Aluminum  Company   ....  54 

Northern  Electric  Company   2-3 

Ohio  Brass  Comjjany  

Orpen   Conduit  Company   55 

Packard  Electric  Company   15 

Petrie.  H.  W   50 

Philadelphia  Electric  Company  Sup- 
ply Dept  

Philip  &  Sons,  E.  J.    58 

Phillips  Electrical  Works,  Eugene  F.  49 
Pittsburgh  Reflector  &  Illuminating 

Company   5r> 

Pratt  &  Whitney  .'.   . .  64 

Pringle,  R.  E.  T.,  Ltd   61 

Redmonal  Chemical  Products  Co..  56 

Ridout  &  Maybee   58 

Robbins  &  Myers  Company   23 

Robertson  Ltd.,  J.  M   58 

Robertson  Mfg.  Co.,  P.  L   52 

Salisbury  Electric  Co  

Sammett,  M.  A   58 

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan   21 

Spaulding  &  Sons  Company,  J   56 

Spielman  Agencies,  Regd  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   .59 

Steel  Company  of  Canada   11 

Superior  Electric  Company  

Tallman  Brass  and  Metal  Co   54 

Thompson,  Clarence  •.    . .  58 

Thompson,  Fred  &  Co   68 

Thompson-Levering  Company  ....  16 

Thordarson  Manufacturing  Company  57 

Toronto  and  Hamilton  Electric  Co.  57 
Tubular  Woven  Fabric  Company... 

Walger  Connector  Co   1 

Wagner  Electric  Manufacturing  Co.  16 
Ward  Leonard  Electric  Company.. 
White  Electrical  Company,  T.  C... 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance* 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  (or  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  (or  immediate  use.  It  is  easily  portable  its 
weight  being  but  8  pounds.  The  precision  o{  adjustment  o(  its  coils  (Rheostat  1/10  per  cent 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  sucli  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  o(  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66  26  net 
{.o.b.  Philadelphia,  boxed  for  shipment.  ' 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 

Electrical  Measuring  Instrument* 


4912  Stenton  Ave. 


PHILADELPHIA,  PA. 
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G 
A 
L 
V 
A 
D 
U 
C 
T 


A  "GALVADUCT"  Building 


GALVADUCT 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


L 
0 
R 
I 

C 
A 
T 
E 
D 


CONDUITS  COMPANY,  Limited 

TORONTO 
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DOMINIONLITE 


The  Two-Piece  Unit  That 
Promotes 
Better  Lighting 


"LUMO" 

Glass  Throughout 


No.  1 


No.  2 


White  Upper  Reflector 


Crystal  Enclosing  Shade 


Lower  White  Bowl 


Hole  in  Bottom 


No.  3 


The  two-piece  unit  has   won   preference   by   its  thing.     The   "Doniinionlite"   is   made   so   that  the 

better  appearance,  as  well  as  its  high  efficiency  in  direction   of  the   light   rays   may  be  regulated  by 

lighting.    In  places  where  ceiling  reflection  cannot  raising  or  lowering  the  lamp.    Can  be  easily  lifted 

be  depended  upon,  the  two  piece  unit  is  the  required  apart  for  cleaning.    Send  for  catalogue. 

Made  in  Canada  by 

Jefferson  Glass  Co.,  Limited 


Factory  and  Head  Office :  388  Carlaw  Ave.,  TORONTO 

D/iurn   Tnvrn   Sknur    Rnnm.  •     164   Bay  Street      *  IX  V/ 1 1    1  \J 


Dow^n  Town  Show  Rooms 

MONTREAL  WINNIPEG 
285  Beaver  Hail  Hill  Scott  Block 


VANCOUVER 
325  Howe  Street 
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INDISPENSABLE  LINKS 

in  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  MILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTMENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  Indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
Steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

UNITED 

HAMILTON       -       -  MONTREAL 
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Canadian  Crocker-Wheeler  Catt  Welded  Squirrel  Cage  Rotor 

This  Superior  Rotor  Design  Guarantees 
Superior  Motor  Service 

No  motor  is  stronger  than  its  rotor.  There,  of  all  places,  you  must  look  for 
brains  in  design.  Our  30  years'  experience  points  to  the  above  as  delivering  steady 
100  per  cent  efficiency.  The  solid  metal  winding  allows  no  loose  joints.  There 
are  no  bolts,  rivets  or  screws  to  work  loose — no  sparking  or  arcing  at  bars  or  rings. 

NorthQrtj  Electric  Compatty 

LIMITED 

Montreal     Halifax     Ottawa    Toronto     London    Winnipeg     Regina     Calgary  Vancouver 

A  recent  arrangement  places  Canadian  Crocker-Wheeler 
apparatus  and  service  at  your  disposal  at  all  branches  of  the 
Northern  Electric  Company,  Limited. 

THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Work*  District  Offices 

ST.  CATHARINES,  ONT.  TORONTO  MONTREAL 


1,  1919 


THE   ELECTRICAL   NEWS  13 
mniiiiiiiiiiiiiiinniiiiiiiiiiiiiiiiiii^ 


C-G-E  FANS 

"Refreshing  as  a  Summer  Shower 


Put  a  ^^Rainbow  Arch"  in  vour  window 


12  inch,  Four-blade  Oscillating  Fan 


r,-E  Whiz  I  an  Adjusted  for  Wall 
Muuiitiiitj 

Are  you  prepared 

for  a  big  fan  season  ? 

FIRST— have  you  the  fans?— 
enough  of  them? — twice  as 
many  as  you  stocked  last  year? 

SECOND — have  you  decided 
how  to  conduct  your  sales 
campaign  to  secure  that  100% 
increase  this  season  ? 

Let  us  help  you — write  for  free 
1919  fan  campaign  literature, 
and  window  trims. 

REMEMBER— it  is  only  by 
100%  increase  in  effort,  that 
100%  increase  in  sales  can  be 
obtained. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


nranch  Offices:  Montreal,  Oviel)ec,  Halifax,  Sydney,  St.  John,  Ottawa,    Hamilton,    London,    Col)aIt,    South    Porcupine,  Witinipe 

Calgary,   Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Be  the  Master  of 


Your  Own  Business! 


LAGO  lamp  contracts  are  not  iron-clad  complicated  agree- 
ments limiting  your  sales  initiative.    They  do  not  require 
you  to  build  up  our  business  at  your  expense.    Our  aim 
is  to  co-operate  with  you  in  gaining  profit  and  prestige  to 
our  mutual  benefit. 


WE  make  no  attempt  to  finance  your 
business.  You  are  trading  inde- 
pendently, on  your  own  capital.  You 
buy  your  LAGO  stock — we  presume 
you  will  handle  it  with  the  same  business 
judgment  that  has  prompted  you  to  want 
LACO  in  your  store.  We  hold  no  whip- 
hand  over  you,  once  you  have  bought 
the  goods — we  ask  no  more'than  we  give. 


YOUR  order  for  LAGO  lamps  is 
a  definite  business  transaction — 
you  order  what  you  require,  not  only 
as  judged  from  your  own  past  ex- 
perience, but  what  you  need,  as  you 
need  it,  and  when  you  need  it. 

Your  order  is  filled  according  to  your 
wishes  alone. 


A  Square  Deal  to  YOU-to  your  CUSTOMER— 
to  our  JOBBERS-and  to  OURSELVES 

Back  of  it  all  is  the  unsurpassed  LAGO  guarantee,  that  protects 
you  and  benefits  us  alL 

The  business  you  build  in  LAGO  LAMPS  is  yours  to  hold.  Make 
no  mistake — 

HANDLE 


lAMPS] 


Complete  Stock  always  available  from  LACO 
Jobbers  in  leading  centres,  or  our  various  branches 

Canadian  Laco-Philips  Company^  Limited 


Montreal 


Toronto 


Winnipeg 


Vancouver 
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SERVICE  TRANSFORMERS 


Varnish  Treatment 
of  Coils 
by 

Vacuum  Process 


Perfect 
Insulation 


Mica  Barriers 


Strong 
Rugged 
Durable 


Steel  Cases 


Light  in  Weight 


Easy  to  Handle 


Will  Not  Leak 


Unsurpassed 
Appearance 


Operating 
Characteristics 
The  Best 


WELDED  STEEL  CASES 


We  Build  Large  Power  Transformers 

Special  Furnace  Transformers 
Current  and  Potential  Transformers 


THE  PACKARD  ELECTRIC  CO.,  Ltd. 

ST.  CATHARINES,  ONT. 

Confederation  Life  Bldg.,  Winnipeg 

Agents :    Eastern  Electric  Co.,  Limited,  St.  John,  N.B.  Rose  &  O'Hearn,  Special  Agents 

Northwest  Supplies  Limited,  Vancouver,  B.C.  Toronto,  Ont. 

H.  S.  BROWN,  Ottawa,  Representative 
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DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


National  Board  of  Fire 
Underwriters 

gave  their  approval  to  Allen  non-acid  sodering 
fluxes  after  testing"  them  for  nearly  two  years  be- 
tween the  time  we  submitted  samples  and  the 
time  their  report  was  issued.  And,  thus  far,  no 
other  sodering  fluxes  have  been  approved.  Send 
for  samples. 

Bissett  &  Webb 


126  Lombard, 


Winnipeg,  Man.,  Canada 


What  do  You  want 
the  Motor  for? 


Regardless  of  the  service,  if  your 
current  is  alternating,  there  is  a 
Wagner, Quality  Motor  built  express- 
ly for  that  purpose. 


If  you  can  buy  Quality  Motors  will 
you  accept  the  inferior.'' 

Send  for  Bulletins  IIO13  and  II713. 

WiSngrF1<><^r.MaTiiifa<^iritiSCnTnpaiiy 

oi^Canada  Linuted-Montieal 


Power  Bldg.,  Montreal. 


347  Adelaide  St.  W.,  Toronto. 

569 


More  Convenient  and  Quite  Safe 

The  double  door  feature  which  prevents 
contact  with  live  parts  makes  the 

Krantz 
Safety  Panel  Board 

an  essential  fixture  to  every  building  equipped  with 
electric  power.  The  lights  can  be  turned  on  or  ofl; 
with  perfect  safety  because  all  current  is  shut  off  from 
the  switch  handle  compjytment. 

When  necessary  to  renew  fuses  or  to  replace  a  dam- 
aged switch  it  can  be  done  from  the  front  without 
disturbing  the  wire  connections. 

KRANTZ  Safety  Panel  Boards  can  he  supplied  to 
you  froin  stock. 

SEND  FOR  CATALOGUE  l-B 

The  Canadian  Krantz  Electric  and  Manufacturing  Co. 

rkC  V  C».     C*       *.    T  J.  New'Birks  Bldg.,  Montreal,  Que.      402  Vancouver  Block,  Vancouver,  B.C 

SID  fwing  ot.  tLastf  I  oronto  703  confede  ration  Life  Bldg.,  Winnipeg,  Man. 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


rERI^ANTI 


Pole  Type 

Transformers 

Single  and  Three  Phase 

HIGH  EFFICIENCY- 
LOW  CORE  and  COPPER  LOSSES 

Write  us  for  Prices  and  Delivery  before 
ordering  elsewhere. 

House  Service  and  Power  Meters,  Am- 
meters, Voltmeters,  Current  and  Potential 
Transformers  supplied  from  stock. 

Ferranti  Electrical  Company 

of  Canada,  Limited 

90  Sherbourne  St.     128  Bleury  St.     3  Victoria  Rd.     592  Notre  Dame 
TORONTO  MONTREAL      HALIFAX  WINNIPEG 
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Canadian  General  Electric  Edison  Mazda, 
the  Lamp  that  has  Upset  Old 
Lighting  Traditions. 


In  the  past  there  was  a  limit  to  the  light  that  could  be 
bought  at  a  practical  cost.  Many  a  factory  executive  has 
tried  to  be  satisfied  with  illumination  which  fell  far  short 
of  what  he  knew  to  be  required — because  he  thought  it 
the  best  he  could  "  afford." 

The  Edison  Mazda  C  Lamp  in  one  stroke  blotted  out  half 
the  cost  of  lighting.  It  made  "raw"  light  so  cheap  that, 
for  the  first  time,  even  the  smallest  plant  could  turn  its 
attention  to  getting  the  kind  and  quality  of  illumination 
best  suited  to  its  needs. 


The  result  has  been  that  in  the  1  ast  few  years  we  have  seen 
a  revolution  in  factory  lighting  methods.  Today  it  is  quite 
possible  to  employ  a  precision  in  the  control  of  light  that 
few  who  have  not  followed  this  advance  are  able  to  realize. 
Right  now  is  the  important  time  to  make  a  survey  of  your 
needs.  Should  you  desire  the  services  of  our  Lighting 
Engineers  in  studying  your  requirements  get  in  touch 
immediately  with  any  agent  handling  Edison  Mazda 
Lamps. 


Lamps  for  the  Factory,  the  Home  and  the  Automobile. 


The  Edison  Mazda  Booklet  *^Edison  Mazda  Means  Electric  Light  for  Evet  ybody*' 
can  be  secured  from  your  Dealer,  or  is  sent  gladly  upon  request. 


Last  year  this  Company  paid 
out  in  wages  over  five  million 
dollars.  This  large  sum  paid 
lo  Canadian  work-people  was 
spent  in  our  own  country  and 
thereby  every  class  of  the 
community  was  benefited  to  a 
greater  or  lesser  extent.  Itl 
costs  no  more,  and  often  much 
less  to  buy  Canadian  made 
?oods,  and  in  that  manner  keep 
f'anadian  money  circulating  in 
jur  own  country  instead  ol 
sending  it  abroad  for  the  bene- 
fit of  labor  in  a  ffj.'cign  country. 


Canadian  General  Electric  Company,  Limited 

The  Largest  Electric  Lamp  Makers  in  Canada 

HEAD  OFFICE  :  TORONTO 

liranch  Offices:   Montreal,  Quebec,   Halifax,  .Sydney,   St.  John,  Ottawa,  Hamilton,   London,  Cobalt, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 


FOR  SALE  BY  ALL 


ELECTRICAL  DEALERS 

EDisoN 


When  you  buy  Lamps  look  for    \MAZM/    this  trade-mark  on  every  Lamp 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material.  . 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITrSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
411G6 
41120 


Primary 
V'oltage 
100-120 
100- 120 


Cycle 

GO 
25 


Secondary 
Voltage 

8 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


MOLONEY 

TRANSFORMERS 
Give  Reliable  Service 


Because  of  their  unvarying  thoroughness  of 
construction  and  excellence  of  performance 
they  are  selected  for  the  more  important  work 
in  the  electrical  industry  of  the  Dominion. 

MOLONEY  Transformers  are  made  in 
every  type  by  skilled  Canadian  workmen,  and 
can  be  relied  upon  at  all  times  to  give  the  best 
possible  service.  We  can  deliver  promptly 
from  stock. 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  Darling  &  Ca.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Wirripeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.        221-2  Bank  of  Hamilton  Bldg.,  Toronto 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Ofifice 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chica^^o, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Bank  of  Hamilton  Building 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone 
lildg. 

Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
I.os  Angeles     San  Franciico 
Portland,  Ore. 


You  Know 

the  Noise! 

cau.sed  by  commutators  sparking  and 
flashing — the  result  of  undue  friction  be- 
tween bru.shcs.  This  trouble  can  be  cured 
l)y  fitting  your  machines  with 

CdrtmBtitdim 

They  run  smooth,  do  away  with  the  con- 
tinual cleaning,  replacing  and  resetting 
l)ecause  these  brushes  are  frictionless  and 
.self-lubricating.  Try  "NO  SPARK" 
Brushes.  Other  engineers  are  enthusias- 
tic over  them.    Why  not  you? 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


The 
EDEN 
Electric 
Washer 


Good  Profits: — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 

Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 
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Above  view  shows  Dam  and 
Power  House  of  Montana  Power 
Go's.  "Volta"  Plant  at  Great 
Falls,  Mont. 


Six  Units  of  Smith  Hydraulic  Turbines 

developing  15,000  H.P.  each  under  150  feet  head  in  successful  operation  in  "Volta" 
Plant  of  Montana  Power  Co.  here  illustrated.  Other  installations  of  Smith  Turbines  in 
various  plants  of  Montana  Power  Go.  aggregate  280,000  Horse  Power. 


Lower  views  show  turbine 
unit  with  direct  connected  verti- 
cal shaft  generator,  also  cross- 
section  through  power  house. 


If  interested,  write  for  ^ 
Bulletin  "N" 


S.  Morgan 
Smith  Co. 

York,  Pa.,  U.S.A. 


H.  B.  VAN  EVERY, 

Canadian  Representative 

403  Power  BIdg.,  Montreal 
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Banfield 
Lighting 
Fixtures 


Your  Customers  Want  These  Fixtures 


Banfield  Fixtures  are  a  medium-grade  line  which  have  the  artistic  appearance  of  the 
much  more  costly  goods. 

It  is  the  line  that  has  the  popular  appeal  among  working  and  middle-class  people  who 
want  attractive  dependable  lighting  fixtures  at  moderate  prices. 


DEALERS"-You  Want  These  Profits 


Banfield  Lighting  Fixtures  offer  to  Canadian  Dealers  a  complete  range  of  Electric 
Lighting  Fixtures  selling  at  prices  that  appeal  to  the  vast  majority  of  your  customers. 
This  means  that  Banfield  Fixtures  "turn  over"  quicker  than  any  others  you  can  selil. 
Our  discounts  allow  our  dealers  to  fix  a  selling  price  that  gives  a  good  substantial 
profit. 


We  Want  Your  Business 


We  carry  a  big  stock  ready  for  immeidiate  shipment  to  our  dealers  at  all  times.  This 
absolutely  guarantees  you  against  loss  through  shipping  delays.  All  fixtures  are  in- 
dividually boxed,  which  makes  them  easy  to  handle,  neat  for  stocking,  as  well  as 
securely  preserving  the  finish. 

Get  Our  Handy  New  Pocket  Size  Catalogue 

and  find  out  about  this  popular  line.  It  shows  he"  trange  of  designs  and  gives  com- 
plete information  about  each  fixture.    It  will  be  sent  free  to  you  at  once. 

Write  for  it  to-day,  so  you  can  cash  in  on  the  big  demand  occasioned  by  the  building 
activity  now  going  on  in  every  part  of  the  country. 


W.  H.  Banfield  &  Sons,  Limited 


Trade  Mark 


Showrooms:  80  King  St.  W. 


Head  Office  and  Works:  Bmm 


370-386  Pape  Ave. 

TORONTO    -  ONTARIO 


on  Every 
Fixture 
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Reasons  for  R  &  M  Fan  Reliability 


Reason  Four — 
The  Frame 


The  motor  frame  and  base  of  the 
Robbins  &  Myers  Fan  are  made  of 
drawn  steel  which  is  extra  heavy — 3/32 
of  an  inch  in  thickness — making  the 
frame  of  the  fan  stronger  and  more 
rigid  than  the  heavy  cast  iron  type  of 
frame. 

The  drawn  steel  construction  makes 
the  fans  very  light  in  weight,  easy  to 


handle  and  effects  a  saving  in  transport- 
ation expense.  The  drawn  steel  also 
has  a  smooth  surface  and  takes  a  flaw- 
less, glossy  finish,  which  together  with 
the  graceful  lines  of  the  parts,  makes 
the  fans  very  pleasing  to  the  eye. 
Their  appearance  suggests  to  the  cus- 
tomer the  quality  built  into  the  fans  and 
makes  easy  sales  for  the  dealer. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 
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J.  C.  RefiUable  Fuse  Plu 

When  buying  your  next  lot  of  Fuse  Plugs,  order  J.  C.  Refillable  Fuse  Plugs.  They 
save  you  70/^  on  your  investment.  J.  C.  Refillable  Fuse  Plugs  can  be  refilled  a  number 
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J.  C.  Refillable  Fuse  Plugs  are  simple  in  construction,  serviceable  and  money  savers. 

Clemens  Electrical  Corporation  of  Canada,  Ltd.,  Hamilton,  Ont. 
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REMARKABLE  BUT  TRUE 

Seven  Hours  Saved  on  a  Ten  -Hour  Job. 
70?:  Time  Saved. 


Instead  of  taking  10  hours  with  two  men  to  solder  the 
coils  of  this  motor,  The  J.C.  Iron  with  one  man  did  it  in 
three  hours,  a  remarkable  saving  in  time. 
The  secret  of  the  wonderful  efficiency  of  this  iron,  is  the 
fact  that  it  heats  only  while  in  contact  with  the  work, 
and  then  heats  almost  instantaneously. 
The  fastest,  most  efficient,  and  most  economical  Electric 
Soldering  Iron  on  the  market. 

WRITE  FOR  CATALOGUE 

Clemens  Electrical  Corporation  of  Canada 
HAMILTON,  ONT. 

500  H.P  Induction  Motor  at  Burlington  Steel  Co.  Ltd.,  Hamilton 

Toronto  Agents — Allen  General  Supplies  Ltd.,  205  Yonge  Street,  Toronto,  Ontario 
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A  Canadian  Institute 
of  Electrical  Engineers? 

.\  committee  of  the  Toronto  branch  of  the  .American  In- 
stitute of  Electrical  Engineers  is  working  on  a  report  regard- 
ing the  formation  of  a  Canadian  Institute  of  Electrical  En- 
gineers, to  remain  in  afiFiliation  with  the  parent  body.  As  an 
alternative  it  is  suggested  that  electrical  engineers  should 
form  sub^branches  in  the  various  towns  and  cities  and  affil- 
iate with  the  branches,  in  those  towns,  of  the  Engineering  In- 
stitute of  Canada. 

There  are  undoubtedly  arguments  in  favor  of  both  courses 
and  certain  advantages  to  be  gained.  Affiliation  with  the  E. 
I.  C.  offers  the  advantage  of  numbers  and  would  enable  this 
organization  to  build  a  stronger  financial  foundation.  On 
the  other  hand  the  connection  with  the  A.  I.  E.  E.  and  the 
monthly  proceedings  are  something  no  Canadian  member 
would  for  a  moment  consider  shutting  himself  off  from. 

After  all  the  whole  question  seems  to  resolve  itself  into 
whether  the  members  of  the  A.  I.  E.  E.  shall  remaiin  "elec- 
trical engineers"  or  whether  they  shall  lose  their  identity  in 
the  bigger  organization  and  become  just  "engineers."  This 
latter  would  be  a  considerable  sacrifice  and  it  is  not  plain  that 
there  is  a  sufficient  compensating  gain.  The  big  argument 
of  those  who  favor  affiliation  with  the  E.  I.  C.  is  that  "there's 
strength  in  numbers."  This  is  true,  of  course,  but  is  it  not 
also  true  that  the  strength  of  two  organizations  of  (say)  two 
thousand  members  each  is  just  as  great  as  that  of  one  single 
organization  of  four  thousand  members? 


It  is  a  momentous  question  that  ought  not  to  be  decided 
on  a  snap  vote.  Also  it  is  surely  unwise  to  resort  to  threats 
of  coercion  as  were  suggested  recently.  Let  us  carefully 
place  on  opposite  sides  of  the  ledger  the  advantages  of  each 
that  the  other  does  not  offer  and  balance  up.  That  will  be 
our  endeavor  in  a  future  issue  and  readers  are  asked  to  co- 
operate. 


Alberta  Electrical  Engineers 
Have  Organized 

At  an  enthusiastic  and  well  attended  meeting  held  in  Ed- 
monton on  March  31st,  it  was  resolved  to  form  an  electrical 
association  to  be  known  as  the  Alberta  Association  of  Elec- 
trical Engineers.  At"  this  meeting  by-laws  and  a  constitution 
which  had  previously  been  drawn  up,  were  adopted  and  an 
executive  consisting  of  the  following  gentlemen  appointed: 

Chairman  Northern  Division.  A.  W.  Orm.s'by.  City  Com- 
missioner. 

Vice-chairman,  A.  J.  Cantin,  Dominion  government  elec- 
tricity inspector. 

Secretary,  W.  J.  Murphy,  assistant  superintendent  Light 
and  Power. 

Bert  L.   Perry,  electrical  engineer  and  contractor. 
R.  B.  Ba.xter,  plant  superintendent  .\Iberta  Government 
Telephone. 

J.  E.  Lowry,  superintendent  city  telephone  system. 

The  constitution  contemplates  an  all-provincial  associa- 
tion with  a  Northern  and  Southern  division,  the  headquarters 
of  the  Northern  division  to  be  at  Edmonton  and  the  South- 
ern division  at  Calgary.  The  constitution  is  modelled  along 
the  lines  of  those  of  the  American  Institute  of  Electrical  En- 
gineers and  allows  for  associates,  members  and  honorary 
members. 

It  is  not  yet  decided  whether  tliey  will  ask  permission 
from  the  American  body  to  form  a  local  section  or  will  re- 
tain their  own  identity  as  a  provincial  organization.  How- 
ever, in  the  event  of  allying  with  the  U.  S.  body,  very  few 
changes  in  the  by-laws  and  constitution  would  be  necessary. 

Article  2  of  the  constitution  is  explanatory  of  the  objects 
of  the  association  and  is  as  follows: 

"Among  the  objects  of  the  association  shall  be  the  ad- 
vance of  electric  engineering  practice  throughout  the  pro- 
vince. The  standardization  of  all  types  of  electrical  plant 
construction.  A  common  and  uniform  system  of  accounting 
in  connection  with  the  operation  and  maintenance  of  all  elec- 
trical utilities.  The  maintenance  of  a  high  standard  of  pro- 
fessional ability  among  its  members  and  by  establishing  such 
rules  and  regulations  of  the  association  pertaining  to  the  con- 
struction, operation,  and  maintenance  of  electrical  plant, 
throughout  the  province  that  they  shall  be  considered  author- 
itive. 

"Toward  this  end  meetings  shall  be  held  for  the  reading 
and  discussion  of  professional  papers  and  to  take  such  other 
action  which  will  result  in  the  betterment  of  conditions  per- 
taining to  electrical  industries  throughout  the  province  of 
Alberta." 

It  was  stated  by  the  members  who  attended  this  meeting 
that  the  necessity  for  the  electrical  engineering  society  had 
been  apparent  for  some  time  and  that  judging  by  the  success 
of  the  meetings  held  up  to  the  present,  the  future  of  the 
A.A.E.E.  is  already  assured.  From  returns  to  date  it  is  be- 
lever  up,  and  with  the  switch  iblades  also  in  that  position.  To 
members  in  the  Northern  Division  by  the  end  of  the  year. 

The  Southern  Section  is  in  process  of  organization  and 
should  be  completed  at  an  early  date.  The  executive  of  both 
divisions  will  form  the  Board  of  Directors  for  the  province. 
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Telephone  Business  in  Canada  Grows 

Statistics  relative  to  telephone  and  telegraph  companies 
doing  business  in  Canada,  covering  the  year  which  closed  on 
June  30th,  1918,  with  comparative  figures  for  the  previous 
twelve  months,  were  tabled  in  the  House  of  Commons  re- 
cently by  the  Minister  of, Railways.  A  substantial  develop- 
ment of  the  telephone  business  is  noted.  The  number  of  re- 
porting companies  increased  from  1,69.5  in  1917  to  2,007  in 
1918. 

The  growth  was  greater  in  Saskatchewan  than  in  any 
other  province.  The  number  of  reporting  units  by  provinces 
were  as  follows:  Prince  Edward  Island,  32;  Nova  Scotia,  143; 
New  Brunswick,  31;  Quebec,  173;  Ontario,  528;  Manitoba, 
308;  Saskatchewan,  727;  Alberta,  8;  British  Columbia,  14; 
Yukon,  1. 

It  is  noted  that  the  governments  of  Alberta  and  Manitoba 
own  practically  all  of  the  telephone  systems  in  the  two  pro- 
vinces. Saskatchewan  is  also  a  large  owner  of  telephones,  but 
there  are,  in  addition,  in  that  province,  about  1,000  lines  in 
the  hands  of  private  organizations. 

The  capitalization  of  telephone  companies  operating  in 
Canada  is  given  as  $85,274,691,  and  the  cost  as  $104,368,627, 
an  increase  of  $10,000,000,  as  compared  with  1917. 

Earnings  of  the  telephone  companies  in  the  last  twelve 
months  under  review  amounted  to  $22,753,289,  while  operat- 
ing expenses  totalled  $13,644,524.  Net  earnings  as  report- 
ed in  the  difference  between  gross  receipts  and  operating- 
expenses  were  $9,108,765,  in  1918,  as  compared  with  $8,025,- 
855,  in  1917.  Additions  to  and  subtractions  from  primary  net 
earnings  reduce  that  amount  to  $5,187,323. 

Telegraph  Business 

Coming  to  the  telegraph  companies,  the  figures  present- 
ed show  that  on  June  30th,  1918,  their  cost  was  placed  at 
$10,226,988,  a  slight  increase  over  the  previous  year,  while 
the  capitalization  of  the  companies  having  headquarters  in 
Canada  was  $6,300,000.  The  gross  revenue  was  $7,770,646,  as 
compared  with  $7,272,755  for  the  previous  twelve  months. 
Operating  expenses  were  $5,820,335,  as  compared  with  $4,- 
940,228  during  the  previous  year.  The  net  operating  revenue 
amounted  to  $3,016,429.  Wire  mileage  totalled  210,100,  a 
slight  increase  over  the  previous  year.  The  number  of  tele- 
graph offices  totalled  4,664,  as  against  4,615,  at  the  end  of 
June  1917. 


Toronto  Section  A.I.E.E.  Elects  Officers 

The  annual  meeting  of  the  Toronto  Section  of  the  Amer- 
ican Institute  of  Electrical  Engineers  was  held  at  the  En- 
giineer's  Club  rooms  on  Friday  evening,  April  25.  Mr.  W.  B. 
Buchanan,  of  the  Ontario  Hydro  Laboratories,  delivered  an 
address  on  the  subject,  "Some  Overload  Limitations  of  Cur- 
rent Transformers." 

The  following  officers  were  elected  for  the  ensuing  year: 
Chairman,  Ashton  B.  Cooper,  Canadian  General  Electric 
Company. 

Secretary,  Daniel  M.  Eraser,  Canadian  General  Electric 
Company. 

Executive,  L.  B.  Chubbuck*,  Canadian  Westinghouse 
Company;  A.  C.  Johnston,  Canadian  Westinghouse  Company; 
H.  C.  Don  Carlos,  Ontario  Hydro-electric  Power  Commis- 
sion; F.  R.  Ewart,  Ewart  &  Jacob;  C.  Sisson*,  Canadian 
General  Electric  Company;  W.  Volkman,  Toronto  Power 
Company. 

*Out  of  town  members. 

The  next  meeting  of  the  Section  will  be  held  on  Friday, 
May  2nd,  when  a  lecture  will  be  delivered  by  Professor  Vlad- 
imir KarapetofT,  of  Cornell  University,  on  the  subject  "The 
Fundamentals  of  the  Magnetic  Circuit." 


Electrification  of  Steel  Mills 

G.  E.  Stoltz,  of  the  Westinghouse  Electric  and  Manufac- 
turing Co.  of  Pittsburg,  addressed  a  joint  meeting  of  the 
Hamilton  branch  of  the  Engineering  Institute  of  Canada,  and 
the  Toronto  section  of  the  American  Institute  of  Electrical 
Engineers,  on  April  11th,  in  Hamilton.  The  subject  of  the 
address  was  the  electrification  of  steel  mills,  and  the  speaker 
described,  with  the  help  of  many  lantern  slides,  the  advant- 
ages of  electric  motors  over  steam  engines  in  every  app'ica- 
tion  of  power  in  the  manufacture  of  steel.  The  address  was 
followed  by  an  interesting  discussion  by  the  engineers  pres- 
ent. The  meeting,  the  attendance  of  which  was  over  150,  was 
held  in  the  auditorium  of  the  new  office  building  of  the 
Canadian  Westinghouse  Co.,  Hamilton.  On  the  following 
day,  the  visitors  from  Toronto,  accompanied  by  a  number  of 
local  engineers,  visited  the  plants  of  the  Dominion  Foundries 
and  Steel,  Ltd.,  the  Dominion  Power  and  Transmission  Com- 
pany, and  the  .Steel  Co.  of  Canada. 


Montreal  Electric  Club 

In  a  paper  on  "Defective  Lamps,"  read  at  the  Montreal 
Electrical  luncheon,  on  April  16,  Mr.  P.  Klein,  Jr.,  describ- 
ed in  detail  the  causes  of  defective  lamps,  such  as  failures 
of  bulbs,  mechanical  supports,  filament  supports,  burn  outs, 
i)roken  filaments,  etc.  The  evaporation  of  tungsten  from~  the 
filament  was  one  of  the  principal  causes  of  the  ultimate 
failure  of  the  lamp,  the  amount  evaporated  being  regulated 
by  the  temperature.  A  lamp  was  rated  to  burn  1,000  hours, 
and  it  paid  to  discard  lamps  which  had  burned  that  time. 
While  it  was  not  always  possible  to  tell  the  causes  of  fail- 
ure, there  were,  as  a  rule,  indications  which  were  good 
guides.  A  rise  of  10  per  cent,  in  voltage  reduced  the  life  of 
a  lamp  by  60  to  70  per  cent.,  and  it  was,  therefore,  important 
for  large  users  of  lamps  to  ascertain  the  proper  voltage  of 
the  lamps  they  purchased. 


Toronto  Club  Hears  About  Chippewa  Plant 

Mr.  Harry  G.  Acres  described  the  plan  and  the  develop- 
ment work  to  date,  on  the  big  Chippewa  Power  scheme,  be- 
fore a  record  attendance  at  the  April  35th  meeting  of  the 
Electric  Club  of  Toronto.  Mr.  Acres  first  referred  briefly 
to  alternative  schemes  and  explained  in  general  outline  the 
advantages  of  the  plan  finally  adopted,  which  is  approxi- 
mately a  four-mile  dredge  up  the  Chippewa  River,  and  an 
eight-mile  cut  through  earth  and  rock.  Some  particularly 
good  lantern  slides  assisted  Mr.  Acres  to  give  the  members 
a  good  general  idea  of  the  whole  scheme  of  operations,  which 
is  simply  colossal  in  magnitude.  The  whole  of  the  equip- 
ment, as  a  speaker  observed,  is  "special"  and  the  fact  that 
such  splendid  progress  has  been  made,  under  conditions  for 
which  there  was  no  precedent  to  follow,  reflects  the  greatest 
credit  on  the  whole  Hydro  staff. 

The  chairman,  Mr.  K.  J.  Dunstan,  in  thanking  the  speaker, 
made  reference  to  the  pride  the  members  all  felt  in  the  fact 
that  this  record  development  scheme  was  being  carried  on 
in  our  own  Dominion  and  under  the  entire  guidance  of  Can- 
adian engineers.  Mr.  Dunstan  also  took  occasion  to  express 
the  thanks  of  the  members  of  the  club  to  Mr.  P.  A.  Borden 
for  his  unselfish  and  most  efficient  assistance  during  the 
year,  without  which  the  splendid  illustrated  lectures  deliv- 
ered before  the  Club  would  have  been  impossible.  The  mem- 
bers, by  their  applause,  clearly  indicated  their  acquiesence 
in  the  president's  remarks. 

The  meeting  of  Friday,  May  2,  will  be  addressed  by 
Mr.  Paul  Balbaud,  recently  returned  from  France  and  Ger- 
many. 

The  annual  and  final  meeting  of  the  year  for  the  pre- 
sentation of  reports  and  election  of  officers,  comes  on  May  9. 
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Developments  in  Wireless 
 Telephony  

At  their  weekly  luncheon  on  Friday,  February  7th,  the 
members  of  the  Electric  Club  of  Toronto  were  highly  honor- 
ed in  the  presence  of  a  distinguished  guest,  Dr.  F.  B.  Jewett, 
chief  engineer  of  the  Western  Electric  Company,  Kew  York, 
and  Director  of  Research  of  the  American  Telephone  and 
Telegraph  Company,  who  told  them,  in  the  clearest  and  most 
concise  way  possible,  of  the  development  of  wireless  tele- 
phony, which  in  an  almost  incredibly  short  space  of  time  has 
grown  from  a  "crazy  idea"  to  an  accomplished  fact.  Dr. 
Jewett,  as  pointed  out  by  the  chairman,  had  not  intended  to 
come  to  Toronto  until  Saturday,  when  he  was  to  address  the 
Royal  Canadian  Institute  on  '"Industrial  Research,"  but 
made  his  visit  a  day  earlier  in  order  to  address  the  Electric 
Club. 

Dr.  Jewett  began  his  address  by  giving  a  short  hi.story  of 
the  wireless  telephone.  Apparatus  for  this  had  probably  been 
considered  from  almost  the  start  of  wireless  communication 
of  any  kind,  he  said,  for  if  you  could  provide  tne  facilities 
for  one  human  being  to  talk  to  another  and  eliminate  inter- 
mediary operators,  you  greatly  increased  its  utility.  In  the 
early  days  it  seemed  almost  impossible  to  do  anything  with 
radio  telephony,  because  the  spark  system  only  was  known, 
by  which  system  with  a  sudden  impulse  you  produce  a  train 
of  waves  with  big  spaces  between  them.  This  did  not  lend  it- 
self to  speech  because  the  continuous  nature  of  telephone 
communication  entailed  continuous  wave  train  type  of  trans- 
mission. Some  years  after  this  latter  system  was  pretty  well 
developed,  experiments  in  telephony  had  been  tried  out  in 
England,  Italy  and  the  United  States,  but  with  little  success, 
because  at  that  time  it  was  impossible  to  control  by  means 
of  the  voice  the  enormous  amount  of  energy  required  on  the 
antennae.  Some  year.>  ago,  back  in  1913  and  1914,  the  Ameri- 
can Telephone  and  Telegraph  Company,  in  connection  with 
the  development  of  their  transcontinental  line,  were  looking 
for  and  found  an  amplifying  apparatus  now  commonly  called 
the  vacuum  tube.  Some  research  work  done  in  experiment- 
ing with  this  device  indicated  the  possibility  of  making  use 
of  a  modified  form  of  the  apparatus  for  radio  telephony.  It 
seemed  that  it  not  only  possessed  the  requisite  properties 
for  generating  the  continuous  wave  of  radio  frequency  and  of 
putting  the  voice  frequency  on  this,  but  also  could  amplify 
it  up  to  sufficient  horsepower  for  long  distance  transmis- 
sion. The  result  was  that  in  the  latter  part  of  1914,  his  com-' 
pany  set  up  a  radio  station  on  Long  Island  and  in  the  early 
part  of  1915  they  actually  telephoned  from  there  to  the  Dup- 
ont  Building  at  Wilmington,  Del.  They  also  introduced  wire 
lines  in  the  circuit,  talking  from  New  York  to  Long  Island 
over  the  telephone  lines,  where  connection  was  made  with 
the  radio  and  the  conversation  transmitted  to  Wilmington  by 
wireless  and  then  again  transferred  to  the  wires  and  trans- 
mitted back  to  New  York.  A  radio  station  was  also  put  up  at 
Brunswick,  Ga.,  and  conversation  carried  on  in  a  similar  cir- 
cuit, partly  over  lines  and  partly  by  radio. 

Talked  With  Paris  in  1915 

The  experimenters  were  then  convinced  that  it  was  pos- 
sible to  transmit  conversations  by  radio  over  very  great  dis- 
tances and  in  the  latter  part  of  1915  they  talked  from  .A.rling- 
lon  Naval  Station  in  Washington  to  Panama,  to  San  Fran- 
cisco, to  Honolulu,  and  later  to  the  Eiffel  Tower  in  Paris.  In 
all  of  these  conversations  wire  lines  formed  part  of  the  cir- 
cuit at  the  terminal  sitation. 

All  this  work  was  done  partly  for  scientific  reasons  and 
partly  for  the  purpose  of  ascertaining  the  commercial  feasi- 


bility of  wireless  telephony.  It  was,  however,  to  prove  of 
very  considerable  value  in  war  work.  Immediately  after 
these  experiments  the  United  States  navy  saw  the  possibility 
of  using  the  radio  telephone  for  certain  short  range  service 
and  from  then  on  energies  were  devoted  to  the  short-range 
type  of  set — from  ten  to  fifteen  up  to  two  hundred  miles. 
This,  it  was  seen,  could  be  used  to  advantage  in  a  naval 
squadron,  enabling  the  commander  to  talk  to  the  accompany- 
ing vessels  without  the  use  of  signals. 

Dr.  Jewett  told  how  General  Squier  called  him  to  Wash- 
ington in  1917  at  the  beginning  of  the  war  to  have  a  confer- 
ence with  the  British  liaison  officer  on  aeroplane  service.  It 
was  pointed  out  that  the  wireless  telephone  was  of  particu- 
lar interest  at  that  time,  the  problem  being  to  communicate 
between  the  various  planes  of  a  squadron  and  between  the 
ground  and  the  aeroplane.  The  work  done  up  to  that  time 
was  sufficient  for  Dr.  Jewett  to  give  assurance  that  this  was 
a  reasonable  possibility,  and  in  July  of  the  same  year  they 
actually  had  a  squadron  of  aeroplanes  in  the  air  with  crude 
wireless  equipment  and  in  November,  with  finished  forms  of 
equipment.  This  same  sort  of  development  was  at  the  same 
time  going  on  very  actively  in  England  and  also  to  some 
extent  in  France,  but  he  thought  the  greatest  progress  had 
probably  been  made  on  this  continent. 

The  principal  problem  was  the  actual  use  of  tlic  telephone 
(in  the  aeroplane  on  account  of  the  noise  of  the  engine  and 
the  wind.  What  was  practically  the  greatest  difficulty  was 
the  design  of  a  transmitter  and  receiver  and  a  form  of  mount- 
ing and  helmet  which  would  enable  a  man  to  talk  to  another 
man  in  the  same  aeroplane.  Finally  a  device  was  produced 
i)y  which  a  man  could  talk  in  an  ordinary  tone  of  voice  with 
his  mate  in  the  same  plane,  and  could  also  talk  with  a  man 
in  another  plane  or  on  the  ground  l)y  simply  throwing  a 
switch.  In  training,  it  was  possible  for  the  instructor  on  the 
ground  to  advise  the  men  up  above  what  they  should  do. 

Instant  Control  of  Battleships 

The  navy  then  came  along  and  said  that  the  tactics  of 
submarine  chasing  were  such  that  the  wireless  telephone  was 
just  the  thing  required  in  the  squadrons  used  for  that  pur- 
pose. As  a  result,  after  a  certain  date,  all  the  submarine 
chasers  that  left  the  United  States  were  equipped  with  radio 
telephones  with  a  range  of  ten  or  fifteen  miles.  The  equip- 
ment was  placed  on  the  bridge,  so  that  the  commander  could 
talk  to  any  other  boat  in  the  line.  Neither  was  it  necessary 
for  those  receiving  the  message  to  hold  receivers 'to  their 
ears  as  the  receiving  apparatus  shouted  out  the  words  in  a 
loud  voice.  The  speaker  himself  had  accompanied  a  squadron 
of  chasers  to  see  how  the  system  worked  out,  and  it  was 
really  wonderful  to  note  the  quick  response  to  a  command. 
When  the  captain  decided  to  stop,  he  gave  the  order  in  an 
ordinary  tone  of  voice  and  in  anywhere  from  30  to  40  seconds 
every  boat,  some  of  them  miles  away,  had  been  stopped.  The 
result  was  that  a  squadron  of  chasers  was  put  in  the  same 
position  as  an  officer  and  a  squad  of  men. 

Dr.  Jewett  said  that  the  radio  telephone  had  probal)ly 
played  a  greater  part  on  the  boats  than  on  the  areoplanes. 
He  did  not  think  any  great  quantity  of  equipment  got  over 
to  France  in  time  to  be  of  much  use  on  the  latter. 

Aside  from  the  designing  of  the  apparatus  the  principal 
difficulty  was  in  the  manufacture  of  vacuum  tubes — a  very 
important  and  very  complicated  part  of  the  device.  From 
November  or  December,  1917,  when  it  was  finally  decided 
that  the  wireless  telephone  was  good  military  material,  the 
production  of  these  vaccum  tubes,  which  had  previously 
been  purely  a  laboratory  product,  rose  from  two  or  three 
hundred  a  week  up  to  30,000  a  week  at  the  time  of  the  sign- 
ing of  the  armistice,  the  manufacture  of  the  apparatus  having 
been  entirely  commercialized  in  that  period.  The  need  in 
such  great  quantity  was  due  to  the  fragility  of  the  tubes  and 
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also  the  fact  that  they  arc  sliort-Ii ved.  particularly  if  handled 
carelessly  by  the  operators. 

Dr.  Jewett  then  proceeded  to  explain  the  fundamental 
princii)le  of  the  radio  telephone.  The  human  voice  makes  use 
of  a  certain  ranj>e  of  frequencies,  which  has  been  found  by 
experiment  to  be  from  200  per  second  to  3,500  per  second. 
Actually  there  are  some  overtones  which  run  up  above  that, 
but  for  practical  purjjoses  this  is  the  range  the  telephone  is 
designed  for.  Tlie  radio  frequencies  are  up  in  the  hundreds 
of  thousands  or  the  millions.  For  the  short-range  type  of  ap- 
paratus, the  frequencies  are  measured  ])y  the  millions.  The 
problem  then  was  in  some  way  or  other  to  impress  on  the 
high  frequency  carriers  the  voice  frequencies  and  when  they 
g*ot  to  the  distant  end  to  catch  tliem  on  antennae,  sift  out 
the  high  from  the  low  and  bring  the  latter  tf)  a  reasonable 
amount  so  that  they  could  be  heard.  The  whole  thing  is 
done  by  the  vacuun^i  tube.  In  one  tube  at  one  end  there  is 
electrical  resonance  at  high  frequency,  wliich  with  a  low  voice 
frequency  is  fed  into  another  tube  where  the  two  are  mixed 
together.  In  this  second  tube  the  impressed  voice  frequency 
tends  to  chop  off  tops  of  the  high  frequency.  The  whole  is 
then  passed  through  an  amplifi'er  and  passes  out  on  the  anten- 
nae at  about  10  h.j).  At  the  distant  end  it  is  run  through  a 
demodulating  or  detecting  circuit  which  takes  out  the  high 
frequencies  and  the  low  frequencies  are  carried  into  a  tele- 
pone  receiver. 

One  other  problem  in  connection  wi'th  the  use  of  the 
radio  telephone  on  the  aeroplane  w;is  the  question  of  the 
source  of  supply  of  the  electrical  energy  for  the  radio  appar- 
atus. There  were  three  methods  of  getting  the  power.  One 
was  to  hook  up  a  dynamo  to  the  main  power  plant  of  the 
aeroplane;  another  was  to  carry  along  a  storage  bat'tery,  as 
large  as  possible,  and  with  a  life  as  long  as  might  be  needed; 
and  the  third  was  to  use  a  little  wind-driven  generator,  fast- 
ened  to  the  aeroplane  and  furnished  with  a  propeller.  The 
first  plan  was  abandoned  because  the  aviator  did  not  care  to 
have  any  attachments  to  his  engine  and  furthermore,  the  en- 
gine would  not  always  run  at  the  same  speed  and  might  be 
cu't  of?  altogether  just  at  the  moment  when  it  was  necessary 
to  telephone.  The  storage  battery  was  not  favorably  looked 
upon  because  of  its  weight  and  relatively  short  life,  and  also 
on  account  of  the  shortage  of  shipping  for  conveying  them 
to  the  points  where  ithey  might  be  needed.  So  they  were 
forced  to  the  wind-driven  generator.  The  requirements  put 
up  were  these — that  the  telephone  should  transmit  satis- 
factorily and  at  maximum  range  whether  the  machine  was 
climbing  at  the  steepest  angle,  or  nose-diving  with  engine  on. 
It  was  actually  found  that  the  wind-driven  generator  had  to 
operate  with  a  speed  varying  from  400  to  14,000  revolutions 
of  the  propeller  per  minulte.  The  solution  of  this  problem 
again  was  a  vacuum  tube.  The  generator  armature  had  two 
windings,  one  to  give  about  30  volts  for  the  filaments  of  the 
radio  set  and  the  other  to  give  about  300  volts  for  the  plate 
circuits.  There  were  two  shunt  field  windings — the  main  one 
was  in  series  with  the  filament  of  the  regulating  vacuum  tu^be 
and  the  field  current  was  sufficient  to  heat  the  filament  and 
cause  it  to  give  off  electrons,  the  other  was  differentially 
wound  with  respect  to  the  first  and  was  in  series  with  plate 
and  filament.  If  the  machine  increased  speed,  more  current 
tended  to  flow  through  the  field  and  heated  the  filament  up. 
The  hotliT  it  .^ol,  the  more  electrons  were  given  fifif,  provid- 
ing more  current  for  the  differential  circuit.  Finally  they  got 
a  machine  tliat  would  keep  the  voltage  constant  within  about 
10  per  cent,  over  this  range  of  sjjeed  variation. 


In  our  issue  of  .^])ril  1.5th  it  was  stated  that  an  effort  was 
being  made  by  the  Ottawa  city  council  to  acquire  the  light 
and  gas  ])lants  of  the  Ottawa  Electric  ('omi)any.  We  are  ad- 
vised on  cf)m|)etent  authority  that  this  is  not  the  case. 


Growth  of  Profit  Sharing  Idea 


In  a  discussion  of  the  advantages  and  disadvantages  of 
various  profit-sharing  schemes,  outlined  in  a  recent  issue 
of  their  Sales  Service  Magazine  by  the  Society  for  Electrical 
Development,  a  list  of  electrical  companies  in  the  United 
States  coming  under  this  category  is  given.  It  is  an  inter- 
esting variety,  as  follows: 

A  Brief  Mention  of  Plans  in  Actual  Operation 

A  Western  jobber  has  for  several  years  operated  a  profit 
sharing  plan,  the  terms  of  which  can  be  so  simply  stated 
that  every  stockholder  and  employe  understands  them  per- 
fectly. From  the  year's  earnings  there  is  first  set  aside  8 
per  cent,  on  the  capital  investment,  to  be  paid  to  the  stock- 
holders. In  addition,  two  per  cent,  is  set  aside  as  a  reserve 
fund.  All  profits  remaining  above  the  foregoing  10  per  cent, 
are  then  divided  "50-.50"  between  stockholders  and  employes. 
The  half  going  to  the  stockholders  is  divided  in  the  propor- 
tion of  their  holdings.  The  half  going  to  the  employes  is 
divided  first  into  two  equal  parts.  The  first  part  is  distribut- 
ed among  employes  on  the  basis  of  each  individual's  annual 
salary  in  proportion  to  the  total  salary  roll  of  all  employes 
(not  including  the  officers  of  the  company,  who  take  no  part 
in  the  profit  sharing  except  as  stockholders).  The  second 
Ijart  of  the  employe's  share  is  divided  among  them  in  pro- 
portion to  the  time  of  service  of  each  to  the  total  time  of  all 
employes  participating.  Only  employes  who  have  served  the 
company  one  year  or  more  participate  in  the  profit  sharing 
plan. 

The  California  Edison  Company  has  in  operation  a  profit 
sharing  plan  whereby  approximately  900  of  its  officers  and 
employes  are  availing  themselves  of  the  following  plan  for 
securing  shares  of  the  common  stock  of  the  company. 
Each  officer  or  employe  is  permitted  to  subscribe  for  shares 
of  the  par  value  equal  to  not  more  than  ten  times  his  month- 
ly salary.  That  is  to  say,  an  employe  receiving  $200  per 
month  could  subscribe  for  twenty  shares  of  the  par  value 
of  $100  or  $2,000  of  the  stock.  These  subscriptions  are  paid 
for  by  deductions  from  monthly  pay  checks  of  a  sum  equal 
to  l]/2  per  cent,  of  the  past  month's  salary,  and  credited  to 
the  purchase  price  of  the  stock.  Subscribers  are  also  credit- 
ed with  all  dividends  which  accrue  on  their  stock  from  the 
date  of  the  original  subscription.  Profit  sharers  have  the  pri- 
vilege of  paying  as  much  more  than  7JX  per  cent,  of  their 
salaries  monthly  as  they  desire.  For  those  receiving  one 
hundred  dollars  or  less  per  month  an  alternate  plan  has  been 
provided  permitting  them  to  pay  for  their  shares  at  the  rate 
of  $1.00  per  share  per  month. 

The  Consolidated  Gas  Company  and  the  New  York  Ed- 
ison Co.,  and  their  affiliated  gas  and  electric  companies,  in- 
cluding those  in  Yonkers,  Westcliester,  Northern  Westches- 
ter, Queens  and  the  Bronx  have  adopted  a  profit  sharing 
plan. 

The  General  Electric  Company  of  Schenectady,  N.Y.,  an- 
nounced some  time  ago  that  with  the  exception  of  directors 
and  executive  officers,  all  employes  who  have  been  in  the 
service  of  the  company  for  five  years  or  more  will  receive 
in  two  installments,  a  'bonus  equal  to  5  per  cent,  of  their 
annual  wages. 

Mr.  R.  W.  Rollins,  of  the  Worcester  (Mass.)  Electric 
I.Jght  Company,  speaking  at  a  recent  convention  of  electri- 
cal interests  at  Boston,  said  that  diiring  the  five  years  prior 
to  191C,  employes  had  received  2.5  per  cent,  bonus  on  their 
salaries,  while  last  year  they  received  5  per  cent. 

Mr.  Riddell,  of  the  Greenfield  and  Turners  Falls  Com- 
panies spoke  of  the  excellent  results  accruing  from  the 
holding  by  employes  of  an  issue  of  stock,  specially  designed 
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for  them.  Since  the  movement  started,  a  marked  improve- 
ment in  their  interest  in  the  work  of  the  company  has  been 
noted.   The  stock  is  sol<l  at  par  and  draws  6  per  cent. 

The  City  Light  and  Traction  Company,  Sedalia,  Mo., 
is  oflFering  a  bonus  to  the  employes  of  the  Broadway  elec- 
tfic  plant  for  reducing  the  coal  consumption  less  than  6J/^ 
lbs.  of  coal  per  kilowatt-hour,  the  employes  receiving  25 
per  cent,  of  the  co-'t  of  the  coal  saved  on  that  basis. 

The  Manila  (P  I.)  Electric  Railway  and  Light  Co.  in- 
augurated a  bonus  plan  in  1915,  whcrel)y  employes  of  the 
power  plant  receive  a  l)nnus  upon  all  s.iviiii^s  in  the  use  of 


coal  effected  in  accordance  with  the  stipulations.  Reports  are 
that  the  plan  is  working  successfully. 

The  .Alabama  Power  Company,  of  Birmingham,  Ala.,  at 
Christmas  time  gave  a  bonus  of  2y>  per  cent  of  the  year's 
salary  or  wages  of  all  the  employes  who  had  been  with  the 
company  one  year  or  more. 

The  United  States  Steel  Company,  VVestinghouse  Co., 
Henry  L.  Doherty  Co.,  Union  Electric  Light  and  Power  Co., 
Mahoning  &  Shenango  Ry.  &  Lt.  Co.,  Ridgeway  Electric 
Light  Co.,  and  many  others  too  numerous  to  mention  use 
one  or  another  of  the  plans  th.it  have  been  outlined. 


New  Emergency  Bus  Feature  in  Brantford 

Hydro-Electric  Station 


Realizing  that  .-^ome  method  of  oil-switch  examination 
and  protection  was  necessary  in  the  various  hydro  stations, 
Mr.  VV.  R.  Catton.  manager  of  the  Brantford  Hydro-electric 
System,  has  designed  and  installed  a  switching  system  of 
which  photographs  and  drawings  are  herewith  shown.  The 
schematic  drawing  of  the  connections  is  shown  in  Figure  1, 
the  lower  left  hand  bus  being  the  regular  operating  bus,  the 
transformer  bus  to  the  right  hand  side  being  connected  to 
series  and  voltage  transformers  to  either  bus  as  desired  by 
means  of  disconnecting  an  oil  switch.  In  this  way,  using  the 
connection,  as  shown  in  Fig.  1,  the  totalizing  of  the  load  is 
taken  care  of  no  matter  which  way  the  current  may  be  fed. 
The  auxiliary  bus  is  the  top  bus  shown  on  Fig.  1. 

The  scheme  contemplates  the  use  of  double-throw  single- 
pole  disconnecting  switches,  which  are  mounted  on  top  of  the 
board  with  barriers  between,  three  disconnecting  switches 
being  used  to  each  circuit.  The  circuits  being  properly 
inarked  with  red,  white  and  blue  bands  about  one  inch  wide 
on  the  switch  blade  itself.  The  main  bus  is  painted  red, 
white  and  blue  giving  the  same  designation  and  circuits.  It 
is  to  be  noted  that  the  double  throw  disconnecting  switches 
are  so  arranged  that  the  blades  can  be  thrown  separately, 
this  being  so  that  the  circuit  can  be  connected  up  without  in- 
terrupting. Careful  phasing-out  having  been  done,  this 
paralleling  of  the  auxiliary  bus  and  the  main  bus  can  be 
done  with  safety.  The  scheme,  as  a  whole,  acts  in  a  similar 
way  to  a  loop  line  off  boiler  pipes,  between  the  boiler  and 
engine,  with  suitable  valves,  which  compare  with  the  oil 
switches  and  disconnecting  switches  on  the  electric  system. 

The  ordinary  procedure  of  changing  over  any  one  or  all 
of  the  circuits  to  the  auxiliary  bus  is  to  throw  the  discon- 
necting switches  up  on  the  upper  set  of  bus  bars,  closing  the 
oil  switch  which  feeds  the  auxiliary  bus  with  a  proper  setting 
to  take  care  of  the  load  to  be  taken  care  of,  (description  of 
which  will  be  given  later),  pulling  out  the  lower  set  of  dis- 
connects and  the  middle  set  of  disconnects  on  the  double 
throw  disconnecting  switches.  This  clears  the  oil  switch  on 
this  particular  panel  entirely  and  any  work  can  be  done  upon 
this  panel  as  desired,  in  the  way  of  work  on  the  instruments, 
oil  switch  or  series  or  voltage  transformers,  the  load  being 
entirely  fed  through  the  auxiliary  bus  for  the  time  being. 
Circuits  are  opened  and  closed  with  oil  switches  only. 

JPrevi-ous  to  the  installation  of  this  equipment,  the  oil 
switches  or  their  parts  could  not  be  repaired  without  an  in- 
terruption, and  the  oil  switch,  necessarily,  had  been  neglect- 
ed and  the  oil  probably  had  not  been  renewed  as  often  as 
would  be,  if  it  were  convenient  to  get  at  the  oil  switch.  Mr. 
Catton  points  out  the  advantages  he  has  already  found  in  his 
switching  system,  which  has  only  been  operation  some  two 


to  three  weeks,  namely.  First:  To  kill  any  phase  on  light- 
ing feeders,  which  is  a  4,000  volt  Y  system;  second:  to  kill 
any  oil  switch  and  make  repairs  on  switchboard;  third:  the 
paralleling  of  the  feeder  with  the  emergency  bus  l)efore 
killing  the  equipment,  thus  preventing  any  interruption  or 
stoppage  of  motors  on  the  particular  feeder  which  is  to  be 
thrown  over  onto  the  auxiliary  bus;  fourth:  on  Sunday  when 
the  load  is  down  to  a  minimum,  complete  feeders  can  be  op- 
erated on  the  emergency  bus  and  the  entire  switching  equip- 
ment killed  with  an  opportunity  to  overhaul  bus  or  repair  any 
parts  that  are  required  on  the  switchl)oard,  the  operator  be- 
ing able  to  work  with  perfect  safety  on  any  part  of  the 
board.  This  is  shown  in  photo.  Fig  ,3,  below  top  row  of 
disconnecting  switches. 

The  transformer  oil  switches  are  not  at  present  protect- 
ed by  such  a  system,  but  could  be  easily  protected,  and  prob- 
ably will  be  later,  and  equipped  with  a  similar  system  so  that 
the  oil  switches  can  be  repaired  on  the  transformer  bank  if 
necessary.    These  switches,  however,  do  not  operate  as  much 


TrcmsforTne?-  ^/ 
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Fig.   1. — Wiring   Connection  Diagram 

and  would  not  therefore  require  as  much  care  and  attention 
in  the  way  of  repairs. 

The  question  of  the  setting  of  the  auxiliary  panel  for  op- 
erating the  emergency  bus  is  worked  out  with  the  simple  col- 
lective revolving  switch,  which  is  connected  with  the  series 
transformer  in  such  a  way  that  the  settings  are  approximate- 
ly 20  amperes  to  120  amperes  up  to  300  amperes  by  steps  of 
approximately  20  amperes  per  step  as  arranged  for.  Any 
feeder  can  be  put  on  the  busbars  and  amply  protected  by  set- 
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ting  equivalent  to  the  load  to  be  carried.  This  is  arranged 
so  that  the  trip  on  the  oil  switch  which  operates  this  panel 
is  connected  with  the  series  transformers  to  the  collective 
revolving  switch. 

The  auxiliary  panel  for  operating  the  emergency  bus  is 
arranged  with  a  high  and  low  reading  ammeter  to  get  close 
readings  throughout  the  scale  and  as  stated  above,  the  trip 
coil  and  relays  are  all  arranged  to  be  operated  with  the  col- 
lector revolving  switch,  which  connects  the  secondaries  of 
the  two  transformers  of  various  taps  brought  out  in  a  posi- 
tion which  gives  various  settings  for  various  types  of  load. 

The  operation  of  transferring  the  feeder  to  the  emergency 
bus  will  be  the  closing  of  the  top  disconnecting  switches  to 
each  phase  of  the  particular  feeder  selected  to  be  closed,  the 
setting  of  the  auxiliary  bus  bar  switch  to  the  proper  value 
of  the  circuit  or  circuits  to  be  connected,  the  closing  of  the 
emergency  or  auxiliary  bus  oil  switch  and  the  disconnecting 
of  the  lower  double  throw  disconnects  and  the  single  pole 
disconnects  below  it,  the  three  phases  of  each,  of  course, 
being  disconnected. 

In  transferring  the  whole  station  the  setting  on  the  aux- 
iliary bus  rotating  switch  will  be  kept  to  the  highest  value. 
This  means  you  have  the  protection  on  any  load  up  to  the 
capacity  of  the  oil  switch,  which  is  200  amperes  and  4.00ri 
volts  star  connection,  grounded  neutral. 

The  layout  of  the  above  equipment  was  designed  by  Mr. 
Catton  and  the  equipment  was  furnished  by  the  Canadian 
Westinghouse  Company.  It  will  be  readily  seen  from  the 
photographs  shown  herewith  that  this  outfit  makes  a  neat 
and  safe  arrangement,  as  all  the  disconnecting  switch- 
es are  out  of  reach,  being  at  least  7  ft.  6  in.  to  the  bottom  of 
the  first  floor  of  disconnecting  switches.    The  same  equip- 


ment in  a  modified  form  has  been  put  in  at  the  Windsor 
Hydro-electric  station  by  Mr.  O.  M.  Perry,  manager  of  that 
plant  and  the  Walkerville  system  of  which  Mr.  McHenry  is 
manager  contemplates  its  use.  It  is  predicted  that  many 
of  the  other  stations  will  avail  themselves  of  Mr.  Catton's  in- 
genious scheme  to  take  care  of  their  local  conditions. 


Lower  Rates  in  Canada 

Apropos  of  the  low  rates  charged  in  various  parts  of  Can- 
ada for  domestic  purposes  and  more  particularly  throughout 
the  Hydro  area  of  the  province  of  Ontario,  it  is  interesting 
to  compare  figures  in  the  United  States,  recapitulated  in  a 
recent  article  in  the  Monthly  Sales  Service  of  the  Society  for 
Electrical  Development.  This  article  shows  that  there  are 
4,573  towns  or  cities  in  the  United  States  where  a  rate  of  five 
cents  or  less  is  charged  for  electric  heating  and  cooking.  Of 
this  total,  however,  only  four  give  a  rate  as  low  as  1  cent; 
three  give  cents:  forty-five  give  2  cents,  and  the  remain- 
ing 4,521  are  higher  than  2  cents.  The  most  general  rate  is  3 
cents,  which  prevails  in  780  towns. 


The  employees  of  the  Bell  Telephone  Co.  in  Montreal 
have  formed  a  society  under  the  name  of  the  Telephone  As- 
sociation of  Montreal,  of  which  Mr.  McMahon  is  president. 
It  has  three  main  objects,  dealing  with  education,  the  social 
side,  and  sports.  The  programme  includes  lectures  and 
smoking  concerts.  The  membership  is  free.  A  recent  con- 
cert was  attended  by  the  president  and  all  the  principal  oflic- 
ials,  in  addition  to  many  employees  from  outside  points. 
During  the  evening  the  MacFarlane  Cup,  the  trophy  of  the 
Bowling  League,  was  presented  to  the  contract  team. 
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Fig.  2. — Section    of  Board 


Fig.  3. — Board  as  now  installed  by  Mr.  Catton  in  the  Brantford  Station 
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The  Tungar  Rectifier— Its  Theory,  Char- 
acteristics and  Applications 


By  Mr.  F.  Keith  D' Alton - 


L'niiulircciional  currents  arc  ul)iainal)lc  iruin  alternating 
furrent.N  by  three  well  known  methods,  namely,  regeneration, 
conversion  and  rectification. 

The  first  of  these  methods  makes  use  of  a  motor-generat- 
or set  whereby  the  energy  supplied  by  alternating  ciirrent  to 
the  motor  is  first  entirely  turned  into  mechanical  energy  and 
then  again  transformed  into  electrical  energy  and  delivered  as 
direct  current  from  a  commutating  generator. 

Under  the  heading  of  "Conversion"  we  consider  the  ac- 
tion of  the  rotary  converter  where  electrical  energy  is  in  part 
(a  very  small  part)  turned  into  mechanical  energy  to  keep 
the  armature  revolving,  but  principally  the  energy  is  turned 
from  alternating  current  to  direct  current  by  the  magnetic 
relations  in  the  machine  and  the  commutator  on  the  d.  c.  end. 

■Rectification"  differs  from  both  of  the  above  in  that  no 
part  of  the  energy  supplied  is  transformed  into  mechanical 
energy.  The  rectifier  controls  the  alternating  current  in  such 
a  manner  that  the  current  permitted  to  flow  through  the 
rectifier  is  in  one  direction  only.  This  is  accomplished  by 
cither  the  complete  stoppage,  or  the  reversal  in  direction,  of 
such  part  of  the  alternating  current  as  would  flow  in  the  op- 
posite direction  to  that  desired. 

By  "tinindirectional  currents"  we  naturally  refer  to  cur- 
rents flowing  in  the  one  direction.  The  several  methods,  by 
which  alternating  currents  give  these  non-reversing  currents, 
differ,  not  only  in  method,  but  in  result  as  well,  and  in  appli- 
cation. 

The  rectified  current,  as  will  be  seen  later,  may  be  used 
for  the  majority  of  the  purposes  to  which  generated  direct 
current  may  be  applied.  The  rectified  current  is  usually  pul- 
sating: there  are  a  few  cases,  therefore,  where  it  does  ncrt 
give  satisfactory  results,  one  example  being  the  calibration 
of  electrical  instruments. 

In  the  following  paragrai)hs,  a  comparatively  new  type 
of  rectifier  will  be  described,  ie..  the  Tungar  rectifier.  This 
novel  little  device  will  be  considered  in  regard  to  the  theory 
upon  which  it  is  built,  the  various  connections  in  which  sev- 
eral may  be  linked  together  with  the  advantages  of  each  ar- 
rangement, and  the  many  purposes  to  \yhich  the  single  recti- 
fier, and  also  groups  of  rectifiers,  may  be  applied. 

In  addition,  the  electrical  characteristics  are  illustrated 
i)y  graphs  and  the  behaviour  of  the  rectifier  is  clearly  shown 
by  the  numerous  oscillograms  which  form  part  of  this  des- 
cription. 

The  Principle  of  the  Tungar  Bulb 

For  many  years,  scientists  were  satisfied  with  the  well 
known  "molecular  theory"  as  basis  for  explanation  of  all 
that  was  happening  in  the  material  world.  Recent  research 
work,  however,  has  found  many  strange  phenomena  which 
this  molecular  theory  was  not  able  to  explain.  The  electron 
theory,  based  on  the  molecular  theory,  goes  deeper  than  the 
latter,  and  states  that  all  atoms  contain  charged  particles, 
some  positively  charged,  some  negatively  charged,  and  that 
a  current  of  electricity  is  merely  a  movement  of  these  par- 
ticles along  a  conductor  or  through  an  electrolyte. 

The  negatively  charged  particle  is  termed  the  "Elec- 
tron." Some  very  strange  phenomena,  observed  in  labora- 
tory experiments,  are  easily  explainable  by  this  "Electron 
Theory,"  and  it  is  upon  this  theory  that  the  Tungar  rectifier 
is  constructed. 


When  a  metal  is  heated  to  incandescence  in  a  fairly  good 
vacuum,  there  is  an  emission  from  the  metal  of  minute  ma- 
terial particles  each  carrying  a  negative  charge  of  electricity, 
ie.  electrons. 

As  the  law  of  attraction  and  repulsion  between  charged 
particles  is  that  unlike  charges  attract  while  like  charges  re- 
pel, it  may  readily  be  expected  that  any  positively  charged 
body  in  the  neighborhood  will  attract  to  itself  these  nega- 
tively charger  particles.  The  result  then  is  that  we  have  a 
passage  of  electrons  from  one  body  through  space  to  the 
other  body.  These  electrons  are  charge-carriers;  a  flow  of 
electrons  is  therefore,  a  flow  of  charges,  ie.,  a  current  of  elec- 
tricity. Hereinafter,  unless  stated  to  be  otherwise,  the  word 
"current"  refers  to  this  current  above  described. 

Consider  now,  the  Tungar  bulb,  part  of  the  Tungar  recti- 
fier, as  illustrated  in  Fig  1.  The  hot  metal  is  a  tungsten  fila- 
ment, designed  and  arranged  to  be  heated  by  the  passage 
through  it  of  an  electric  current  from  some  source,  (either 
d.  c.  or  a.  c.)  the  purpose  of  this  current  being  for  heating 
only.  Above  the  filament  and  close  to  it,  is  placed  another 
))ody,  not  heated;  this,  in  these  bulbs,  is  a  graphite  button. 

The  filament  is  now  heated  and  emits  electrons;  the  gra- 
phite button  is  charged  positively  with  regard  to  the  fila- 
ment.   Hence  a  flow  of  electrons,  (negative  charge  carriers) 


Negotivc  Pole. 


Argon  Gas 
Gkrophitc  Anode 
TufK^S'ten  Cathode 


Positive  Pole. 

Fig.   1 — The  Tungar  Bulb 


takes  place  from  the  filament  to  the  graphite  and  around 
through  the  circuit  outside  connecting  these  electrodes. 

Electrical  engineers  have  a  certain  system  of  signs  for 
the  direction  of  flow  of  current  and,  according  to  these,  a  cur- 
rent flowing  in  a  given  direction  is  said  to  be  a  "positive" 
current.    The  opposite  direction  of  flow  is  called  "negative." 

Now,  in  the  tube  we  have  a  negative  current  flowing  from 
filament  to  graphite  block.  According  to  our  conventional 
terms  we  state  the  condition  as  being  positive  current  flowing 
from  graphite  block  to  filament  inside  the  bulb. 

Therefore,  we  consider  the  current  to  flow  in  at  the  top 
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of  the  bulb,  (negative  pole)  to  the  graphite  (anode)  and 
across  the  gap  to  the  filament,  (cathode)  then  out  by  the 
base,  (positive  pole)  and  around  the  circuit,  and  in  again  at 
the  negative  pole. 

The  graphite  is  comparatively  cold;  it  does  not  emit  any 
electrons,  even  if  the  polarity  of  the  charges  be  reversed,  and 
therefore  there  can  l)e  no  reverse  flow  of  current. 

Increasing  the  relative  difference  in  charge  between  the 
anode  and  cathode  will  permit  a  greater  flow  of  electrons  and 


Fig  2   (above) — The  Sine  Wave — Alternating  Voltage 
Fig  3. — Rectified  Current  Wave. — No  load. 

"One  Half  Wave  Rectification" 
Fig.  4  (Below) — Potential  Drop  across  the  Bulb — Full  Load  Half  Wave 
Current  Flowing 

therefore  a  rectified  current  of  greater  magnitude.  This  re- 
lative difference  of  charge  is  controlled  by  varying  the  out- 
side source  of  voltage  that  is  used  to  propel  current  around 
the  circuit. 

The  temperature  of  the  filament  sets  an  ultimate  limit  for 
the  value  of  this  current  from  anode  to  cathode. 

For  a  fixed  temperature  of  the  filament,  the  flow  of  cur- 
rent will  vary  with  the  applied  voltage,  but  with  a  fixed  ap- 
plied voltage  the  flow  will  vary  with  the  temperature,  up  to 
a  certain  point  only  after  which  increase  in  temperature 
does  not  cause  increase  in  current  flow. 

The  above  statements  apply  in  a  circuit  where  the  resist- 
ance, external  to  the  bulb,  is  negligible,  for  otherwise  Ohm's 
law  applies  and  the  current  is  also  inversely  proportional  to 
the  resistance. 

It  will  be  observed  in  Fig.  1  that  the  tube  is  not  a  vacuum 
but  is  fiMed  with  argon  gas.  These  electron  emissions  will 
occur  in  a  vacuum,  as  is  shown  in  the  working  principle  of 
the  kenetron,  but  in  the  Tungar  rectifier  the  working  voltage 
is  low  and  it  has  been  found  that  the  current  flow  is  much 
increased  by  the  presence  of  argon  when  the  filament  is  of 
tungsten. 

The  argon  gas  used  is  purified  by  a  specially  preparcil 
agent,  the  composition  of  which  is  still  a  secret  with  the 
manufacturer.  This  purifying  agent  is  introduced  into  the 
bull)  at  the  time  of  manufacture  and  evaporates  when  the 
bulb  is  first  put  into  service.  In  evaporating  it  deposits  it- 
self on  the  inner  surface  of  the  bull)  causing  a  dark  discol- 
oration. It  is  only  in  llu-  matter  of  appi'arance  that  this  dis- 
coloration is  objectionable. 

Presence  of  air  very  materially  impedes  the  (.urreiit  flow, 


and  a  very  minute  quantity  of  air,  or  pure  oxygen,  causes 
the  tube  to  emit  a  delicate  purple  light  when  under  load. 

Now  we  have  spoken,  at  length,  of  the  theory  of  the  Tun- 
gar bulb.  There  is  one  more  point  to  bring  to  the  reader's 
attention,  namely,  that  an  alternating  voltage  applied  between 
the  graphite  button  and  filament,  can  produce  only  a  uni- 
directional current  in  the  circuit,  as  current  passes  only  when 
the  filament  is  cathode  and  the  graphite  block  anode,  and  not 
vice  versa. 

As  we  have  stated  already,  the  current  is  proportional  to 
the  voltage  applied  when  the  temperature  of  the  filament  is 
constant.  Consequently,  when  rectifying  a  sine  wave,  we  are 
not  surprised  to  find  that  the  rectified  waves  of  voltage  and 
current  have  about  the  same  shape  as  the  half  sine  wave. 

Characteristics  of  the  Bulb 

In  P'ig.  2  we  have  a  pure  sine  wave  of  alternating  voltage 
which  we  apply  between  cathode  and  anode  and  we  have 
then  a  current  flowing  as  shown  in  Fig.  ;i.  Half  of  the  wave 
is  completely  blocked,  the  active  half  being  reproduced  fair- 
ly accurately  in  the  current. 

Now  Fig.  4  is  the  potential  drop  across  the  bulb  when  vol- 
tage of  Fig.  3  is  applied  and  the  current  of  Fig.  3  flowing. 
Naturally  during  the  half  cycle  that  no  current  flows,  the  po- 
tential drop  across  the  bulib  itself  will  be  the  same  as  the 
voltage  applied,  but  during  the  half  cycle  in  which  current 
flows,  the  drop  will  be  that  due  to  the  current  flowing  through 


Ampy  load-  by  D.C./tfnm^te' 


Fig.  S — Characteristics  of  Bulb,    Watts  loss  and  filament  current, 
varying  load. 

the  resistance  of  the  bulb.  It  is  seen  to  be  only  a  small  part 
of  the  applied  voltage  and  is  lettered  "IR  Drop." 

Judging  by  the  oscillograms  we  might  be  inclined  to  think 
that  the  drop  varied  as  the  current  (roughly)  and  that  the  re- 
sistance of  the  buM)  was  constant,  but  we  find  that  the  watts 
loss  in  the  bulb,  varies  as  the  load  current.  Fig  5  signifying 
a  gradually  reducing  resistance  as  the  load  increases. 

The  filament  current  decreases  here  as  the  load  inrceases 
this  being  due  to  the  connections  used  but  not  seriously  af- 
fecting the  watts  loss  curve. 

In  Fig.  f)  we  see  another  characteristic  of  the  bulib,  name- 
ly, with  constant  loads  the  loss  in  the  tube  reduces  as  the 
lllanu'nt  current,  and  consequently  the  temperature,  is  in- 
creased.   This  effect  is  much  more  marked  at  the  low  loads. 

(It  will  l)e  observed  that  load  currents  are  being  measur- 
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ed  i)y  il.  c.  instruments.  The  a.  c.  and  d.  c.  instruments  read 
different  averages  of  the  current  or  voltage  waves,  hence 
one  or  other  must  be  used  and  definite'y  stated,  as  is  explain- 
ed more  fully  later.) 

One  very  strange  effect  noticed  when  the  load  is  in  ex- 
cess of  one  ampere  (on  the  6  ampere  bulb)  is  that  the  fila- 
ment heating  current  is  necessary  for  starting  only  and  may 
he  turned  off  after  the  tube  is  started  without  affecting  the 
load  current  in  magnitude  or  wave  form. 

Under  normal  conditions,  with  filament  current  flowing, 
the  filament  is  uniformly  bright  throughout  its  length  but 
when  the  filament  current  is  turned  off.  the  electron  emission 
is  localized  at  one  end  of  the  filament.  This,  without  doubt, 
will  cause  the  filament  to  wear  away  more  rapidly. 

The  Tungar  Rectifief  as  Placed  on  the  Market 

To  the  General  Electric  Co.  of  Schenectady.  N.  V..  be- 
longs the  credit  for  the  development  of  the  Tungar  rectifier. 
It  is  the  result  of  research  in  their  laboratories. 

A  very  practical  rectifier  has  been  designed  and  is  sold 
complete,  and  ready  for  attachment  to  a  lamp  socket,  prim- 
arily for  the  purpose  of  charging  storage  batteries. 

The  rectifier  consists  of  a  small  transformer,  a  rectifying 
bulb,  and  socket  for  its  support,  and  the  necessary  fuses  to 
protect  the  circuits. 

These  transformers  are  designed  for  different  voltages 
and  for  different  frequencies,  but  principally  for  11.')  volts, 
and  2.T  and  60  cycles. 

The  bulb  itself  is  made  of  glass,  about  .'!  inches  in  diameter 
and  is  designed  to  fit  a  mogul  socket  thus  facilitating  an  in- 
terchange of  bulbs.  The  mogul  base  is  used  in  place  of  the 
Edison  standard  base  since  the  current  to  be  handled  is 
chiefly  the  filament  current  which  is  more  than  can  be  safe- 
ly carried  through  a  standard  Edison  socket. 

As  all  bulbs  are  tested  before  being  .shipped,  the  i)urifying 
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Fig.    6. — Characteristics   of    Bulb.     Losses,    with    constant   load  currents, 
but  varying  filament  current 

agent  has  already  done  its  work  when  the  bulb  is  sold.  Hence 
a  new  bulb  has  much  the  same  appearance,  as  a  worn  out 
tungsten  or  carbon  lamp,  but  this  discoloration  does  not  af- 
fect the  operation  of  the  tube  unless  the  deposit  be  exces- 
sively thick,  in  which  case  the  bulb  will  overheat  and  may 
have  a  short  life. 

The  life  of  a  bulb  varies  from  six  hundred  to  three  thous- 
and hours.  Some  bulbs,  however,  have  been  known  to  give 
over  eighteen   months  of  nearly  continuous  service.  The 


failure  always  accurs  in  the  filaments,  and  in  order  to  give 
the  bulb  a  long  life  the  filament  is  made  particularly  rugged. 
Furthermore,  there  are  several  designs  for  different  current 
capacities  as  follows: 

1.  The  2-ampere  unit,  which  when  operating  on  115  volts 
a.c.  (single  phase)  will  charge  three  cells  at  2  amperes,  six 
cells  at  about  1  ampere,  and  eight  cells  at  about  0.75  ampere. 

2.  The  6-ampere,  7.5/15  volt  unit  is  for  charging  either 
three  or  six  cells  of  lead  battery  at  6  amperes  when  operated 
on  115  volts  a.c.  (single  phase). 

3.  The  (i-ampere,  7.5/75  volt  unit  is  for  charging  from 
three  to  thirty  cells  of  lead  plate  battery  at  from  one  to  six 
amperes. 

.\s  it  is  evident  that  No.  2  size  of  rectifier  will  he  the  size 


Fig.  7   (above) — The  Tungar  rectifier  in  metal  box. 
Fig.   8   (Below) — The   Disassembled  Rectifier. 

of  most  interest  to  automobile  owners  and,  in  fact,  to  the., 
majority  of  people  using  storage  batteries  where  they  desire 
to  charge  the  cells  themselves,  we  will  hereinafter  confine 
our  statements  to  this  size,  as  designed  for  115  volts,  25 
cycle,  realizing  at  the  same  time  that  what  is  said  regarding 
a  25  cycle  rectifier  applies  equally  well  to  a  60  cycle  rectifier 
since  frequency  does  not  in  any  way  influence  the  characteris- 
tics of  the  rectifiying  'bulbs  themselves  and  need  only  be  tak- 
en into  account  in  the  auto-transformers  supplied  as  part  of 
the  rectifier. 

Fig.  7  shows  the  rectifier  (No.  2  size,  25  cycle)  as  sup- 
.  plied  by  the  General  Electric  Co.  Fig.  8  shows  the  disassem- 
bled parts  of  the  same  rectifier,  giving  their  relative  size. 
Fig.  9  is  the  small  auto-transformer  alone,  while  Fig.  10 
shows  two  bulbs  of  the  same  size.  The  dark  discoloration 
already  referred  to  may  be  observed  in  the  dark  bulbs  in 
this  photograph. 

Form  Factor 

A  few  words  in  regard  to  "Form  Factor"  is  stated  here, 
may  pave  the  way  for  a  clearer  understanding  of  and  great- 
er appreciation  of  the  value  of  the  different  connections  to 
be  described. 

An  alternating  current  instrument  (moving  vane  type) 
and  a  direct  current  instrument   (permanent  magnet  type) 
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will  give  the  same  indication  on  a  smooth  uniform  direct  cur- 
rent, but  if  the  current  he  pulsating  the  indication  of  the  a.c. 
instrument  will  be  higher  than  that  of  the  d.c.  instrument. 

The  a.c.  instrument  reads  the  root-mean-square  value  of 
the  wave  whereas  the  direct  current  instrument  reads  the 
simple  average.  The  ratic  of  a.c.  instrument  reading  to  the 
d.c.  instrument  reading  i.i  called  the  '  Form  Factor"  of  the 
wave. 

AX'.  iiistiunKiit  reading  root-nitan-squaie 

Form  Factor  =  —  =  

D.C.  instrument  reading  average 

Obviously,  the  form  factor  of  a  direct  current  is  1.00.  Form 
factor  can  never  be  less  than  unit)',  and  consequently  the 


Fig.  9  (above) — The  Auto  Transformer. 

Fig.    10   (Below) — Two    6    amp.     7.5/16    volt    Tungar    bulbs,  showing 
discoloration  due  to  purifying  agent 

lower  the  form  factor  (the  nearer  it  is  to  unity)  the  nearest 
is  the  approach  to  a  smooth  direct  current. 

The  form  factor  of  a  half  sine  wave,  ie.  a  half  wave  of  sine 
form  with  only  one  half  wave  per  cycle  is  1.575. 

If  currents  be  considered,  then  the  r.m.s.  value  is  the  heat- 
ing value,  whereas  the  average  value  is  the  effective  value  in 
charging  or  discharging  a  cell.  Since  it  was  chiefly  for  this 
work  of  charging  cells  that  the  Tungar  rectifier  was  origin- 
ally designed,  we  think  it  best  to  use  d.c.  instruments  for 
measuring  the  rectified  currents,  thereby  reading  directly  the 
charging  value  of  the  current. 

(Continued  in  May  15  issue) 


The  Hamilton  retail  merchants  are  holding  a  "Retailers' 
Week"  in  that  city  during  the  week  April  39-May  3.  The 
evening  of  May  3  has  been  designated  Ladies'  Night  and,  be- 
ing the  special  event  of  the  week,  the  Hamilton  District  Elec- 
trical Association  have  been  asked  to  provide  the  entertain- 
ment. 


'Jhe  Winnipeg  IJght  and  Power  I)ci)artment  have  ar- 
ranged tf)  purchase  pro|)erty  on  .Scotland  Avenue  for  the 
erection  of  a  sub-station. 


British  Aluminium  in  New  Quarters 

Owing  to  the  greatly  increasing  business  of  the  British 
Aluminium  Company  and  to  their  policy  of  carrying  a  stock 
of  nearly  100  tons  aluminium  for  the  benefit  of  their  Canad- 
ian customers,  they  have  removed  to  larger  and  more  con- 
venient office  and  warehouse  premises.  The  new  Canadian 
headquarters  of  the  company  is  now  at  the  Purman  Building, 
3G5  Adelaide  Street,  West,  Toronto.  The  office,  warehouse 
and  stock  rooms  are  very  large  and  well  appointed,  having 
a  frontage  of  nearly  100  feet  on  Adelaide  street,  and  anyone 
interested  in  aluminium  will  find  it  time  well  spent  to  pay  a 
visit  to  these  premises  where  a  permanent  exhibition  of  the 
different  applications  of  the  metal  is  always  on  view.  In  ad- 
dition to  this  extension  the  company  is  endeavoring  to  take 
care  of  its  increasing  business  by  augmenting  its  staff  in  the 
Toronto  office  and  a  well  known  expert  in  aluminium,  Mr. 
K.  T.  Driver,  B.  Sc.,  will  shortly  take  up  the  position  of  tech- 
nical adviser. 

The  war  has  been  the  greatest  advertisement,  perhaps, 
that  aluminium  ever  had.  To  meet  the  many  varying  condi- 
tions of  service  new  and  intensive  means  of  production  have 
been  devised  and  in  one  particular  direction,  viz.  the  pro- 
duction of  new  alloys,  the  knowledge  gained  in  the  last  four 
years  has  been  more  than  was  ever  known  about  aluminium 
alloys  before. 

Business  in  general  is  rapidly  adjusting  itself  to  the  con- 
ditions of  peace  and  aluminium  is  every  day  in  stronger  de- 
mand for  the  manufacture  of  kitchen  utensils  and  specialt- 
ies, the  construction  of  automobile  bodies  and  parts,  and  for 
wire  and  cable  and  other  uses  in  the  electrical  field. 


Personals 

Mr.  Wm.  C.  Brown,  of  the  New  Brunswick  Power  Com- 
pany, St.  John,  N.  B.,  has  resigned  to  go  with  the  Canadian 
General  Electric  Company. 

Mr.  H.  M.  Miller  has  been  appointed  Hydro  engineer  at 
Carleton  Place,  Ont.,  extension.  Mr.  Miller  was  formerly 
superintendent  at  St.  Marys,  Ont. 

Mr.  W.  G.  Murrin,  assistant  general  manager  B.C.E.R. 
Company,  has  just  returned  from  a  nine  weeks'  vacation  in 
California  where  he  went  for  the  benefit  of  his  health. 

Mr.  J.  A.  Anderson,  who  was  for  33  years  with  the  Bell 
Telephone  Co.,  Montreal,  and  was  formerly  superintendent 
of  traffic,  has  resigned.  He  has  started  in  business  at  85 
Cathcart  St.,  Montreal,  as  electrical  contractor  and  supplies. 


Obituary 

John  Lennox,  a  well  known  Hamilton,  Ont.,  business 
man,  was  accidentally  drowned  on  Wednesday,  April  34th. 
He  had  often  spoken  of  the  fact  that  he  was  Hamilton's  first 
street  car  conductor. 

D.  B.  Detwiler,  a  native  of  Waterloo  county  and  a  prom- 
inent Kitchener  manufacturer,  died  on  April  18,  after  an  ill- 
ness of  about  six  months.  He  was  president  of  the  Al- 
goma  Power  Company  and  was  a  prominent  member  of 
Kitchener  Electric  Light  Commission,  having  been  a  strong 
supporter  of  Hydro  since  its  earliest  days. 


Reflectors — The  Harvey  Hubbell  Company  of  Canada 
have  issued  a  folder  illustrating  a  number  of  types  "merely 
to  convey  an  idea  of  the  variety  of  the  Hubbell  line."  The 
regular  catalogue  of  this  company.  No.  16,  lists  and  illus- 
trates over  300  different  shapes  and  sizes. 


The  liir.)  Convention  of  the  Illuminating  Engineering 
Society  will  be  held  in  Chicago.  Illinois,  early  in  October. 
Details  will  be  announced  as  soon  as  definite  plans  arc  formu- 
lated. 


May  1.  1919 


THE    ELECTRICAL  NEWS 


35 


Standard  Accounting  System  for 
Contractors  and  Dealers 


KcalizinK  iliat  the  hii.sincss  of  the  electrical  contraclor- 
dcalcr,  with  regard  to  the  merchandising  of  material,  requir- 
ed improved  cost  and  accounting  methods,  The  National  As- 
sociation of  Electrical  Contractors  and  Dealers,  in  1917,  ap- 
pointed a  committee  to  consider  this  subject.  The  various 
associations  and  societies  in  the  electrical  industry  were  called 
in  to  co-operate  in  devising  a  system  of  accounting  to  cover 
the  present  and  future  needs  of  the  electrical  contractor  and 
dealer. 

This  system  has  now  been  approved  and  endorsed  by 
the  National  Electrical  Credit  Association,  the  Accounting 
Committee  of  the  Electrical  Supply  Jobbers'  Assn.,  the  Ac- 
counting Committee  of  the  Associated  Manufacturers  of 
Electrical  Supplies  and  the  Society  for  Electrical  Develop- 
ment and  has  been  formally  ratified  and  adopted  by  the 
I'.xecutive  Committee  of  the  National  .\ssociati()n  of  Elec- 
trical Contractors  and  Dealers. 

This  system  conforms  generally  with  the  accounting 
systems  of  the  various  electrical  manufacturers'  associations 
and  the  Electrical  Supply  Jobbers'  Association,,  so  that  ac- 
counting information  furnished  by  the  various  branches  of 
the  industry  will  be  uniform  and  comparative,  and  enable 
the  electrical  industry  to  furnish  satisfactory  and  compara- 
tive information  to  any  governmental  body. 

The  National  .\ssociation  urges 
the  entire  trade  to  adopt  the  sys- 
tem described  on  the  following 
pages,  which  it  is  prepared  to  sup- 
ply at  a  cost  that  is  a  definite 
saving  to  the  users. 


for  charging  vendors  for  any  errors  or  discrepancies  in  bills, 
(i.  Cash  book  should  combine   bank  records,  both  re- 
ceipts and  payments,  that,  debit   entries  equalizing 
bank  deposits  for  the  month  and  credit  entries  equal- 
izing charges  to  bank  balance.  The  cash  book  should 
not  be  used  for  distribution. 
Every  contractor  and  dealer  intending  to  follow  this  sys- 
tem of  accounting,  at  the  start  should  familiarize  himself 
with  these  cardinal  principles,  for  in  order  to  obtain  the  l)est 
results  in  the  use  of  the  system  all  members  must  be  in  sym- 
pathy with  these  principles. 

The  principles  of  accounting  as  laid  down  by  the  .\c- 
counting  Committee  of  the  Association  of  Electrical  Manu- 
facturers' Council  (National  Electrical  Manufacturers'  Asso- 
ciation) and  the  Electrical  Supply  Jolibers'  Association  have 
been  embodied  in  this  system  to  the  end  that  the  electrical 
industry  may  be  able  to  present  correct,  comprehensive  fig- 
ures as  to  the  results  the  various  branches  are  obtaining  and 
the  difficulties  they  are  encountering,  so  that  in  future  in- 
vestigations by  the  United  States  Government  or  Federal 
Trades  Commission  the  informaticjn  obtainalilc  will  lead  to 
intelligent  legislation. 

Of  the  foregoing  six  cardinal  ijrinciples,  the  most  im- 
portant are: 

2.  AU  sales,  whether  contract,  jobbing,  day  work,  or 
retail,  should  be  costed. 

Unless  the  owner  of  a  business  is  in  position  at  the  end 
of  each  month  to  tell  the  gross  profit  on  his  sales  and  de- 
termine the  actual  profit  for  the  month  he  is  working  abso- 


How  Business  Flows  Easily  through  the  Accounts  in  this  System 


Order  from 
Cuttomor 


Cardinal  Principles 

1.  All  forms   should   be  stand- 

ardized. 

2.  All  sales,  whether  contract, 
jobbing,  day  work,  or  re- 
tail, should  be  costed. 

3.  merchandising  account 
should  be  created  through 
debit  entries  for  purchases 
and  credit  entries  at  cost  for 
materials   sold  in  any  way. 

4.  .\  general  ledger  containing 
all  controlling  accounts 
should  be  made  a  part  of 
this  system. 

5.  All  liabilities  should  be  vou- 
chered  each  month  irre- 
spective of  receipt  of  goods 
or  correctness  of  invoice. 
Provision    should    be  made 

Issued  and  copvriglited  bv  the  National 
.Association  of  Electrical  Contractors  and 
Dealers 
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lutely  in  the  dark,  and  perhaps  on  false  premises.  In  order 
to  obtain  the  knowleds:e  of  his  gross  profits  on  the  various 
classes  of  sales  each  month  it  is  vital  that  costs  be  obtain- 
ed on  all  contracts  and  sales.  It  may  appear  burdensome 
to  the- contractor  to  obtain  costs  on  his  sales,  but  there  is 
no  feature  of  the  accounting  end  of  the  work  that  if  so  nec- 
essary, or  that  will  pay  for  value  received,  as  that  entailed 
in  obtaining  costs  on  all  transactions. 

3.  A   merchandise   account   should   be   created  through 
del)it  entries  for  purchases  and  credit  entries  at  cost 
for  materials  sold  in  any  way. 
The  users  of  this  system  must  accept  the  principle  of  a 
running  book  inventory  of  their  merchandise  on  hand,  not 
waiting  until  the  end  of  the  year  to  learn  the  actual  value 
of  the   merchandise  without   any   check  as   to   the  proper 
amount  the  merchandise  should  equal. 

The  value  of  the  merchandise  on  hand  each  month  is 
obtained  through  the  charge  to  Merchandise  Account  of  all 
material  purchased  plus  the  material  on  hand  when  starting 
the  use  of  this  system;  crediting  to  the  account  cost  of  all 
merchandise  sold. 

Naturally,  some  inaccuracies  will  creep  into  the  costing 
of  sales,  but  this  account  at  all  times  should  reflect,  within 
5  per  cent.,  the  amount  of  merchandise  on  hand,  and  this 
should  be  the  basis  for  regulating  the  amount  of  insurance 
and  purchase  of  material. 

5.  All  liabilities  should  be  vouchered  each  month  irre- 
spective of  receipt  of  goods  or  correctness  of  invoice. 
Provision  should  be  made  for  charging  vendors  for 
any  errors  or  discrepancies-  in  bills. 
This  principle  can  not  l)e  emphasized  too  strongly.  All 
liabilities  should  be  vouchered  each  month  irrespective  of 
receipt  of  goods  or  correctness  of  invoice.  This  is  a  radical 
departure  from  the  old  time  custom  of  waiting  until  all  ques- 
tions of  receipt  of  material  or  correctness  of  invoice  have 
been  adjusted.    From  a  legal  standpoint   the  purchaser  is 
responsible  for  all  material    billed    by  vendor  as  soon  as 
goods  have  been  placed  in  the  possession  of  the  common 
carrier,  especially  as  it  is  now  the  general  practice  to  ship 
all  material  F.O.B.   the  factory.    Adjustment  due  for  any 
cause  may  be  charged  to  the  vendor's  account,  but  the  orig- 
inal charge  should  be  approved  for  the  entire  amount,  as 
far  as  the  contractor's  liability  is  concerned. 

The  system  does  not  advocate  the  payment  of  liabilities 
created,  if  the  factor  of  readjustment  warrants  withholding 
settlement  until  results  can  be  obtained  from  debit"  memor- 
andums to  the  vendor,  l)ut  every  contractor  each  month 
should  face  his  legal  obligations  as  to  his  liabilities.  If  this 
is  done  every  contractor  and  dealer  each  month  will  be  able 
to  gauge  his  financial  obligations  and  make  proper  provision 
for  payment  thereof. 

We  have  dealt  rather  at  length  on  these  principles,  as  a 
firm  belief  in  them  is  necessary  for  the  proper  use  of  this 
system  and  the  placing  of  the  business  of  our  mem'bers  on 
the  plane  to  which  we  all  aspire. 

IN.STRUCTIONS  FOR  USE 
Section  I.  Instructions  for  Opening  Books. — Necessary 
Steps  in  starting  the  system 

Present  books  should  be  closed,  the  same  as  at  end  of 
any  fiscal  year,  and  trial  balance  obtained,  including  physical 
inventory  of  merchandise,  tools  and  office  appliances  on  hand. 

The  respective  items  in  the  trial  balance  should  then  be 
transferred  to  the  proper  accounts  designated  in  the  new 
trial  balance  sheet  furnished,  and  corresponding  accounts 
opened  in  the  new  general  ledger  in  the  same  sequence  as 
the  various  accounts  appear  in  the  trial  balance  book. 

Care  should  be  exercised  in  changing  your  former  divi- 
sions of  asset  and  lialiility  accounts,  also  expense  account. 


so  that  they  will  agree  with  the  divisions  outlined  in  these 
instructions,  as  it  is  essential  that  all  members  have  the 
same  viewpoint  in  the  classification  of  assets  and  liabilities 
and  those  affecting  the  operation  of  their  business. 

With  these  initial  steps  the  proper  trial  balance  has  been 
obtained,  and  the  general  ledger  started.  Now  come  the 
various  functions  covered  by  the  forms  outlined  in  the  key 
chart.  See  illustration  Fig.  1 . 

The  principal  step  now  to  be  taken  is  some  arrange- 
ment for  obtaining  the  cost  on  all  sales,  either  contract,  day 
work,  or  store  sales,  so  that  as  the  work  is  completed,  or  the 
store  sales  ready  to  be  billed,  there  will  have  been  obtained 
the  cost,  as  to  merchandise,  labor  and  productive  expense, 
for  use  in  the  Sales  Recapitulation  Sheet.   See  Form  10. 

The  use  of  the  various  forms  will  be  explained  later  in 
these  instructions  and  each  step  in  the  completion  of  the 
records  for  the  month  will  follow  logically  and  will  be  ex- 
plained as  the  use  of  each  form  is  developed. 

Section  II— The  Key  Chart 

This  chart  shows  the  slips,  cards,  envelope,  tickets,  bills, 
sheets  and  loose  leaf  pages  used  in  the  accounting  system. 
For  convenience  all  of  these  records  are  called  forms,  which, 
in  fact,  they  are.  Names  of  all  forms  are  given.  The  lines 
connecting  the  forms  indicate  the  sequence  of  the  accounting 
operations  or  the  way  in  which  business  flows  through  the 
accounts  in  the  system.  The  number  in  each  little  panel  re- 
fers to  the  reproduction  and  description  of  the  actual  form. 
For  example.  No.  11  of  this  chart  refers  to  Form  11  and 
description  of  No.  11. 

Be  sure  to  study  carefully  the  explanation  of  the  general 
ledger  account,  overhead  accounts,  and  how  to  close  the 
books  for  the  month. 

Sec.  III. — Forms  and  Directions 

Only  eighteen  forms  are  necessary  to  the  operation  of 
this  uniform  accounting  system.  They  are  named  in  the  key 
chart.  These  records,  it  is  believed,  provide  a  simple,  ac- 
curate, and  flexible  accounting  system  for  the  average  elec- 
trical contractor-dealer.  The  system  is  designed  to  meet  the 
needs  of  the  contractor  who  does  no  retailing,  the  dealer 
who  does  no  contracting,  and  the  business  which  includes 
both  contracting  and  retailing.  The  contractor  and  the  con- 
tractor-dealer will  use  all  the  forms,  but  the  dealer  who  does 
a  retail  business  exclusively  will  not  need  the  first  five  forms. 
Central  station  electric  shops  that  are  organized  on  a  de- 
partmental and  profit-making  basis,  as  they  should  be,  will 
also  be  able  to  adapt  this  system  to  their  needs.  The  value 
of  a  uniform  accounting  system  to  the  retail  trade  will,  of 
course,  be  most  largely  conserved  if  those  who  install  the 
system  hold  down  the  variations  from  it  to  the  smallest  pos- 
sible number. 

While  the  system  has  been  designed  particularly  to  meet 
the  needs  of  the  average  contractor-dealer  whose  present 
accounting  methods  are  inadequate  or  unsatisfactory,  the  sys- 
tem will  be  found  flexible  enough  to  meet  the  needs  of  any 
size  of  business. 

In  the  following  pages  the  forms  are  described  in  the 
order  in  Avhich  they  are  numbered  in  the  key  chart.  A  care- 
ful insj)ection  of  the  forms  and  the  chart  should  make  the 
system  clear  and  easy  to  install. 

Form  1 — Requisition  for  Material 

When  an  order  for  contracting  work  has  been  received 
from  a  customer  naturally  one  of  the  first  forms  to  be  made 
out  is  a  requisition  for  material.  This  form  is  necessary 
whether  the  shipment  is  from  stock  or  from  the  vendor  di- 
rect to  the  job.  The  form  provides  for  this  notation.  How- 
ever, it  must  be  remembered  it  is  an  office  form  and  not  a 
purchase  requisition.  At  the  same  time  that  a  job  is  opened 
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with  this  form,  the  job  envelope  (No.  4)  should  also  be 
opened.  The  requisition  for  material  should  be  costed  each 
day  and  filed  in  the  job  envelope.  If  it  is  necessary  to  keep 
a  separate  stock  record,  a  duplicate  will  serve  this  purpose, 
permitting  the  original  to  go  into  the  job  envelope.  Where 
material  is  shipped  direct  from  vendor  to  job,  duplicate  or  or- 
der sent  to  vendor  should  'be  placed  in  job  envelope  and 
costed  to  take  the  place  of  Form  1. 

Form  2 — Time  Card 

The  time  card  is  to  be  made  out  by  the  workman  and 
turned  in  by  him  each  day.  The  card  should  be  filed  under 
the  workman's  name  so  that  all  his  cards  are  already  assem- 
bled when  computing  his  pay  for  the  week.  Before  his  card 
is  filed,  however,  a  separate  card  should  be  made  out  for 
each  joib  listed  on  the  workman's  card.  These  cards  are  then 
to  be  filed  in  their  respective  job  envelopes.  The  workman 
may  not  know  the  job  number,  but  he  certainly  knows  the 
name  and  address.  The  office  or  bookkeeper  can  then  fill  in 
the  job  number. 

Number  3 — Returned  Material  Record 

Whenever  any  material  is  returned  from  a  job  one  of 
these  forms  is  to  be  made  out,  listing  the  quantity  and  kind 
of  material  returned.  The  workman,  or  whoever  checks  the 
returning  material,  can  fill  in  all  of  the  form  excepting  the 
cost  column.  The  form  is  then  turned  over  to  the  book- 
keeper, who  will  cost  the  material  and  then  file  the  card 
in  the  proper  job  envelope. 

Form  4 — Job  Envelope 

This  envelope  is  intended  to  contain  all  of  the  records 
of  material,  labor,  and  direct  job  expense  after  costing.  As 
the  job  progresses  all  of  the  information  should  be  entered 
on  this  form  printed  on  the  front  of  the  envelope.  The  col- 
umn headed  "Direct  Job  Expense"  is  for  the  entry  of  such 
items  as  "Telephone"  and  "Car  Fare,"  indicated  on  the  time 
card,  also  freight,  express  and  cartage  directly  applying  on 
this  particular  job.  The  sum  of  material  total,  labor  total, 
and  expense  total  will  give  the  actual  total  direct  cost  of 
job.  To  this  figure  there  must  be  added,  of  course,  a  per- 
centage for  overhead,  and  a  percentage  for  profit  when  bill- 
ing the  customer.  The  information  as  to  material,  labor  and 
direct  job  expense  should  be  transferred  to  the  duplicate 
of  the  customer's  bill.  The  envelope  should  be  filed  numeri- 
cally in  the  job  envelope  file. 

If  desired,  the  value  of  merchandise  at  cost  on  unbilled 
work  can  be  obtained  by  adding  the  total  of  merchandise 
columns  on  the  various  job  envelopes  which  have  not  been 
billed  at  the  end  of  each  month. 

Form  5 — Material  Summary  Sheet 

Study  this  form  carefully.  It  is  intended  to  supply  a 
long-felt  need  in  the  electrical  contractor's  accounting.  Its 
purpose  is  to  assist  the  contractor  in  assembling  various 
types  of  material  shipped,  especially  on  day  work,  that  is 
"time"  and  "material  jobs,  so  that  a  condensed  billing  can 
be  made  quickly  and  accurately  on  completion  of  the  work. 

With  this  form  it  is  necessary  to  write  down  the  name 
of  an  article  only  once  (unless  there  are  more  than  five  re- 
quisitions of  it)  and  against  it  can  be  indicated  the  date,  the 
amount  of  material  issued,  the  total  issued,  any  return,  the 
total  chargeable,  the  unit  cost,  the  total  cost  and  the  selling 
price.  Study  the  "fill-in"  above  on  the  three  requisitions  of 
wire  and  you  will  see  the  advantages  of  the  form. 

The  final  figure  on  material  on  each  requisition  is  to  be 
entered  in  the  column  of  the  same  name  on  the  job  envelope. 
This  summary  sheet  is  to  be  filled  in  progressively,  that  is, 
whenever  material  goes  out  on  a  job. 

Form  6 — Charge  Sales  Ticket 

No  one  form  has  been  designed  in  this  system  for  a 
charge  sales  ticket.   This  ticket  will  vary  according  to  the 


use  of  a  cash  register,  duplicating  sales  register,  or  sales 
book.  Whatever  kind  of  ticket  is  used,  provision  should  be 
made  for  obtaining  cost  on  this  type  of  sale. 

Form  7— Cash  Sales  Ticket 

No  one  form  is  recommended.  Explanation  and  instruc- 
tion for  charge  sales  ticket  holds  good  for  this  one,  too. 

Form  8 — Bill  to  Customer 

No  one  form  is  recommended.  All  bills  should  be  made 
in  duplicate.  Use  plain  paper  for  the  duplicate.  The  bill  and 
duplicate  will  carry  the  job  number  and  also  a  consecutive 
l)ill  number.  The  dyplicate  is  to  be  filed  according  to  the 
consecutive  number  in  a  standard  binder,  from  which  post- 
ings are  made  direct  to  the  sales  ledger,  that  is  "Accounts 
Receivable."  The  nunrber  on  the  duplicate  is  to  be  used  as 
the  folio  number  in  the  sales  ledger  column.  When  billing 
contract  work,  day  work  or  store  sales  charged  to  customers, 
be  sure  to  record  on  the  duplicate  the  cost  of  the  transac- 
tion, separating  material,  labor  and  direct  job  expense. 

Form  9 — Credit  Memorandum 

No  one  form  is  recommended.  Forms  in  duplicate 
should  be  provided  for  sending  credit  memoranda  to  cus- 
tomers, covering  any  allowances  or  adjustments.  The  dupli- 
cates are  to  be  retained  in  a  designated  binder.  The  cost,  as 
to  material,  labor  and  direct  job  expense  of  such  credits  is 
to  be  duly  recorded  in  the  duplicate. 

Form  10 — Sales  Recapitulation  Sheet 

Progressively  during  the  month  the  amounts  of  bills 
rendered,  together  with  the  cost,  should  be  entered  on  this 
form  which  is  a  recapitulation  of  amount  of  sales  (i.  e.,  con- 
tract sales,  and  time  and  material  sales)  amount  of  lamp 
sales,  amount  of  store  sales,  and  the  cost  of  these  sales.  If 
you  have  an  adding  machine  and  do  not  wish  to  list  each  bill 
on  the  Sales  Recapitulation  Sheet  compile  the  information 
and  place  only  totals  in  respective  columns  at  the  end  of 
month.  At  the  end  of  the  month  the  form  will  furnish  the 
total  sales  with  cost  separated  as  to  material,  labor  and 
direct  job  expense.  These  respective  totals  will  be  used  in 
closing  journal  entries  monthly,  as  explained  later  under 
"Closing  the  Books  for  the  Month." 

Notice  that  the  form  provides  for  contract  work  or  time 
and  material  work,  also  stores  sales.  One  article  of  store 
sales,  i.e.,  lamps,  is  given  two  columns  because  of  the  pre- 
sent and  future  importance  of  this  article,  now  that  central 
stations  are  discontinuing  the  practice  of  renewing  lamps 
and  are  putting  that  article  on  a  strictly  merchandising  bas- 
is. "Cost  of  Lamp  Sales"  and  "Cost  of  Store  Sales"  refer,  of 
course,  to  the  original  direct  cost  of  the  goods,  not  to  the 
overhead  cost  of  selling.  Two  extra  columns  are  provided 
on  this  sheet  that  can  be  used  for  any  other  sub-division 
desired,  such  as  "Fixture  Sales,"  "Repair  Sales,"  etc.  Cre- 
dits issued  to  be  totaled  and  costed  when  rendered  separate- 
ly to  customers  and  deducted  from  respective  totals  on 
sales  recapitulation  at  end  of  month,  so  that  various  totals 
will  show  net  sales  and  respective  net  cost. 

Form  11 — Accounts  Receivable 

This  is  a  simple  form  of  sales  ledger  page,  with  debit, 
credit  and  balance  columns,  but  if  the  particular  business 
of  any  contractor  necessitates  a  different  form  of  sales  ledger 
sheet,  such  sheet,  of  course,  can  be  substituted. 

Form  12 — Cash  Received 

Enter  all  receipts  from  customers'  payments  in  "Ac- 
counts Receivable"  column,  and  discount  deducted  under 
"Cash  Discount  Allowed." 

All  receipts  other  than  those  affecting  "Accounts  re- 
ceivable" arc  to  be  entered  in  the  column  headed  "General 
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Sales  Recapitulation  Sheet 
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This  sheet  provides  an  easy  accessible  record  of  all  kinds  of  sales,  showing  the  cost,  amount  and  gross  profit.    Size  9  x  14 
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It  is  well  to  insert  in  the  "Bank"  columns  name   (or  names)   of  bank.    This  is  one  of  the 
most  valuable  records  of  the  system.    See   Cardinal   Principle  6.   Size  9   x  14 

Voucher  Disbursement  Book 
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This  is  one  of  the  Most  Valuable  Records  of  the  System.    See  Cardinal  Principle  6.    Size  9  x  14 


Ledger"  and  posted  direct  to  the  credit  of  the  respective  ac- 
counts in  the  gejieral  ledger. 

Cash  sales  in  total  are  to  he  recorded  daily  in  the  col- 
umn provided. 

In  the  columns  marked  "Bank"  should  be  entered  all 
deposits  made  in  the  hanks.  These  deposits  should  equal 
the  total  receipts  for  the  day.  That  is,  the  total  of  all  cash 
receipts  ("Accounts  Receivable,"  "General  Ledger"  and 
"Cash  Sales")  should  equal  the  total  deposit  in  bank  or 
banks.  This  provides  a  monthly  check  on  receipts  and  de- 
posits for  the  owner  of  the  business. 

The  total  of  all  columns  should  be  carried  forward  (in 
ink)  to  new  sheets,  and  instructions  for  closing  cash  book 
at  the  end  of  the  month  are  furnished  in  "Closing  the  Books 
for  the  Month." 

All  payments,  of  whatever  nature,  are  to  be  entered  in 
column  marked  "Accounts  Payable"  and  the  discount  ob- 


tained under  "Discount  Earned."  Columns  are  provided 
under  "Bank"  in  which  should  be  entered  all  payments  at 
net  amount,  on  the  same  line  as  the  entry  to  "Accounts  Pay- 
able," so  that  at  the  end  of  the  each  month  the  total  pay- 
ments, less  discounts,  should  equal  the  totals  of  withdrawals 
from  the  banks.  All  checks  should  be  entered  in  the  "Ac- 
counts Payable"  column  for  the  gross  amounts  of  invoices. 
Discount  is  entered  in  "Discount  Earned"  column,  and  the 
net  amount  of  the  check  in  "Bank"  column. 

The  sheet  is  placed  in  the  same  binder  as  the  "Cash 
Received"  and  "Cash  Paid"  sheets  provision  is  made  for 
two  bank  accounts,  and  on  the  latter  sheet  are  columns  for 
balances. 

Form  14 — Voucher  Disbursement  Book 

All  indebtedness  of  whatever  nature,  whether  merchan- 
dise, labor,  direct  job  expense  or  overhead,  should  be  as- 
sembled under  the  name  of  the  vendor,  totaled  and  posted 
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once  each  month  when  bills  are  paid  net  or  as  frequently 
as  bills  become  due  on  a  discount  basis,  to  the  credit  of  such 
vendor's  account  in  "Accounts  Payable"  column  These 
bills  are  to  be  provided  with  consecutive  voucher  numbers, 
which  are  to  be  recorded  in  the  column  indicated. 

In  order  to  obtain  an  analysis  of  the  entries  made  un- 
der "Accounts  Payable"  column  and  to  provide  the  proper 
debit  entries,  enter  on  the  same  line  as  recorded  in  "Ac- 
counts Payable"  column  the  distribution  of  the  amount  cre- 
dited to  the  vendor. 

This  debit  classification  for  the  distribution  of  a  credit 
entry  runs  from  "Merchandise"  to  "Miscellaneous."  It  is 
a  very  flexible  arrangement.  Columns  headed  "Merchan- 
dise," "Labor"  and  "Direct  Job  Expense"  provide,  of  course, 
for  the  chief  direct  charges.  The  remaining  columns,  from 
"General  Ledger"  to  "Miscellaneous"  provide  for  any  other 
account  not  columned,  and  also  for  the  various  overhead 
charges . 

Columns  from  "Merchandise"  to  "Miscellaneous"  are  to 
be  totaled  at  the  end  of  the  month  and  posted  to  the  debit 
side  of  the  account  of  the  same  name  in  the  general  ledger. 
Disbursements  to  "General  Ledger"  columns  are  to  be  posted 
to  the  debit  of  the  respective  accounts  in  the  general  ledger. 
The  entries  to  "Accounts  Payable  column  are  to  be  posted 
to  the  credit  of  the  respective  accounts  in  the  accounts  pay- 
able ledger. 

For  all  overhead  charges  columned  in  this  form,  separ- 
ate accounts  should  be  opened  in  the  general  ledger  for 
those  omitted.  It  is  well  to  beware  of  the  "Miscellaneous" 
expense  column,  for  it  is  too  often  the  catchall  of  overhead 
charges,  for  which  a  separate  account  should  be  opened. 

Debit  distribution  of  all  vouchers  for  which  specific  col- 
umns are  not  provided  should  be  entered  in  "General  Ledger" 
column  and  posted  directly  to  same  account  in  general  ledger. 
There  are  a  great  many  entries,  such  as  rent,  insurance,  and 
other  expenditures  incurred  so  infrequently  that  it  is  not 
necessary  to  provide  disbursing  columns  in  this  book,  and 
these  are  to  be  entered  in  the  "General  Ledger"  column  as 
the  items  are  vouchered  to  accounts  payable. 

We  strongly  urge  that  a  Petty  Cash  account  be  kept, 
to  be  started  on  the  following  basis: 

Draw  voucher  and  give  to  book-keeper  sutficient  amount 
to  take  care  of  small  cash  expenditures  for  express  and  ex- 
pense items  for  fifteen  days.  As  the  bookkeeper  or  cashier 
wishes  to  replenish  the  cash  on  hand,  voucher  the  receipts 
held  for  expenditures  in  voucher  disbursement  book  to  cre- 
dit of  Accounts  Payable — "Petty  Cash  Account" — and  debit 
to  respective  expense  columns  in  same  book. 

Check  is  then  drawn  to  order  of  Petty  Cash,  and  to 
cover  such  voucher  and  money  turned-  over  to  the  book- 
keeper. Receipts  from  Cash  sales  or  other  sources  must  be 
deposited  in  bank  and  not  confused  with  Petty  Cash  money. 

Form  15 — Journal 

This  Journal  is  to  l)e  used  for  all  transfers  from  debt  to 
credit  of  any  accounts  receivable  and  accounts  payable  or 
general  ledger. 

Cerlain  closing  entries  ;it  tlie  end  of  each  month  are 
also  to  be  made  through  this  Journal,  as  explained  later  in 
"Closing  the  Books  for  the  Month." 

Individual  items  entered  during  month  under  cither  the 
debit  or  credit  of  the  respective  column  should  be  posted 
directly  to  the  various  accounts  in  each  book  with  the  ex- 
ception of  the  "Merchandise"  column  (both  debit  and  credit) 
which  can  be  totalled  at  the  end  of  the  mont'h  and  posted  in 
one  entry  to  "Merchandise"  account. 

Form  16 — Accounts  Payable 

Crcilit  entries  are  ol)lainahle  from  "Accounts  Payable" 
column  in  the  vuucluT    disbursement  book,  and    debit  en- 


tries from  the  "Accounts  Payable"  column  in  the  cash  book. 
This  is  a  loose  leaf  form. 

Form  17 — General  Ledger 

The  general  ledger  provided  is  a  bound  book  with  debit, 
credit  and  balance  columns. 

Full  instructions  for  opening  of  the  accounts  and  entries 
are  provided  in  Section  1. 

Form  18 — Trial  Balance 

When  starting  new  system,  trial  balance  should  be  ob- 
tained, and  at  the  end  of  each  month  totals  are  copied  from 
the  general  ledger,  the  accounts  corresponding  to  those 
listed  in  the  trial-balance  book. 

Printed  spaces  are  provided  in  the  trial  balance  book.  If 
a  more  detailed  classification  is  desired  of  either  asset  or 
lial)ility  accounts,  or  summary  of  operations,  arrangements 
should  be  made,  of  course,  to  open  corresponding  accounts 
in  general  ledger  for  such  additional  classification. 

The  sizes  of  the  Forms  shown  are  as  follows;  Form  1, 
5x7;  Form  2,  3^  x  Gl/z;  Form  3,  5  x  7;  Form  4^  9  x  11; 
Form  5,  8  x  10;  Form  10,  9  x  14;  Form  11,  9  x  8;  Form 
13,  9  x  14;  Form  13,  9  x  14;  Form  14,  9  x  14;  Form  15,  9  x  14; 
Form  16,  7  x  8. 

SECTION  IV 
Closing  Books  for  the  Month 

Closing  the  books  for  the  month  involves  the  Sales  Re- 
capitulation Sheet,  the  Cash  Book,  the  Voucher  Disburse- 
ment Book,  the  Journal,  the  General  Ledger,  and  the  Trial 
Balance  Sheet,  as  well  as  the  Summary  of  Operations. 

How  to  handle  each  of  these  is  told  in  order. 
Sales  Recapitulation  Sheet: 

Total  all  columns,  and  journalize  as  follows: 

Credit  total  of  "Const.  Sales  Billed"  to  "Sales  Bills"  ac- 
count in  general  ledger. 

Debit  total  of  "Const.  SJT^s  Billed"  to  ".Accounts  Re- 
ceivable" in  general  ledger. 

Credit  total  of  "Lamp  Sales"  to  "Sales  Billed"  account 
in  general  ledger. 

Debit  total  of  "Lamp  Sales"  to  "Accounts  Receivable" 
in  general  ledger. 

Credit  total  of  "Store  Sales"  to  "Sales  Billed"  in  general 
ledger. 

Debit  total  of  "Store  Sales"  to  "Accounts  Receivable"  in 
general  ledger. 

Debit  total  of  "Cost  of  Sales"  to  same  account  in  general 
ledger. 

Credit  total  of  "Merchandise  Cost"  to  the  same  account 
in  the  general  ledger. 

Credit  total  of  "Labor  Cost"  to  the  same  account  in  the 
general  ledger. 

Credit  total  of  "Direct  Job  Expense"  to  the  same  account 
in  the  general  ledger. 

Debit  total  of  "Cost  of  Lamp  Sales"  to  "Sales  Billed"  in 
the  general  ledger. 

Credit  total  of  "Cost  of  Lamp  Sales"  to  "Merchandise"  in 
the  general  ledger. 

Debit  total  of  "Cost  of  Store  Sales"  to  "Sales  Billed"  in 
general  ledger. 

Credit  total  of  "Cost  of  Store"  to  "Merchandise"  in  gen- 
eral ledger. 

Obtain  the  cost  of  cash  sales  from  duplicate  cash  sales 
slips,  and  make  the  following  entries  in  the  journal: 

Debit  the  total  cost  of  cash  sales  to  "Cost  of  Sales"  in 
general  ledger. 

Credit  total  cost  of  cash  sales  to  "Merchandise"  in  gener- 
al ledger. 

Cash  Book:    Cash  Received — Cash  Paid  Out 

Note:  Total  columns  and  reverse  amounts  of  "Cash  Dis- 
count  Allowed"   (under  "cash   received"   sheet)   and  "Dis- 
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count  Earned"  (under  "cash  paid"  sheet)  to  opposite  sides 
of  cash  book,  as  these  accounts  are  to  be  posted  respective- 
ly to  the  debit  and  credit  sides  of  the  same  accounts  in  the 
general  ledger. 
Cash  Book — Cash  Received: 

Credit  total  of  "Accounts  Receival)le"  to  same  account 
in  general  ledger. 

Credit  total  of  "Discount  Earned"  to  same  account  in 
general  ledger. 

Credit  total  of  "Cash  Sales"  to  "Sales  Billed"  in  general 
ledger. 

Entries  during  the  month  in  "General  Ledger"  columns 
should  be  posted  individually  to  the  credit  of  the  proper  ac- 
counts in  the  general  ledger  so  that  no  postings  in  total  are 
n  ecessary  at  the  end  of  the  month. 

The  total  receipts  for  the  month,  that  is 

"Accounts  Receivable" 

"Discount  Earned" 

"General  Ledger" 

"Cash  Sales" 

are  to  be  posted  to  the  debit  of  "Cash"  in  the  general 
ledger. 
Cash  Paid: 

Total  all  columns  and  post  as  follows: 

Debit  "Accounts  Payable"  to  same  account  in  general 
ledger. 

Debit  "Cash  Discount"  allowed  to  the  same  account  in 
general  ledger. 

Totals  of  the  two  columns  above  named  should  next  be 
credited  to  "Cash"  in  the  general  ledger. 

The  "Cash"  balance  in  the  general  ledger  should  equal 
the  difference  between  the  "Bank"  columns — as  totaled  at  the 
end  of  the  month — of  the  two  halves  of  the  cash  book. 

Voucher  Disbursement  Book: 

Total  each  column  and  rule  in  red  ink. 

Credit  total  of  ".\ccounts  Payable"  to  same  account  in 
the  general  ledger. 

Deljit  total  of  each  column  from  "Merchandise"  to  "Mis- 
cellaneous" (with  'the  exception  of  "General  Ledger")  to  the 
respective  account  in  the  general  ledger. 

Debit  any  entries  in  "General  Ledger"  direct  to  individ- 
ual accounts  in  general  ledger. 

To  the  debit  side  of  "Merchandise"  account  in  general 
ledger  post  the  total  of  "Merchandise"  in  voucher  disburse- 
ment book. 

The  entries  in  "Merchandise"  column  of  the  sales  recapit- 
ulation sheet  already  have  been  posted  to  the  credit  side  of 
"Merchandise"  account  in  the  general  ledger  plus  the  cost  of 
Lamp  and  Store  Sales. 

The  difference  between  the  dei)it  and  credit  in  this 
"Merchandise"  account  will  then  indicate  the  value  of  mer- 
chandise on  hand  plus  merchandise  shipped  to  uncompleted 
work 

Use  the  amount  of  this  "Merchandise  account  each  month 
in  determining  insurance  and  merchandise  investment,  and 
reconcile  with  physical  inventory  whenever  taken. 

Debit  "Labor"  total  to  the  same  account  in  general  led- 
ger. This  account  reflects  at  all  times  the  amount  of  labor 
invested  in  completed  and  incompleted  work. 

Credit  entries  to  this  account  are  obtained  from  the  sales 
recapitulation  sheet. 
Journal: 

Use  the  journal  for  the  following  entries  after  determin- 
ing upon  the  reserves  and  depreciations  necessary  for  the 
year. 

Divide  the  amounts  by  \2  and  make  entries  monthly. 

Note:  The  journal  is  also  to  be  used  in  closing  books 
for  the  year  or  any  other  time  for  entries  between  various 
accf)unts  in  the  general  ledger  where  transfer  is  necessary; 
but  it  is  understood  that  the  journal  is  merely  a  method  of 


transfer  from  one  account  to  another  appearing  in  any  of  the 
books  of  this  system. 

Credit.  "Reserve  for  Doubtful  Notes  and  Accounts  Re- 
ceivable" and  debit  "Loss  on  Notes  and  Accounts  Receiv- 
able." 

Credit  "Reserve  for  Depreciation  on  Furniture  and  Ap- 
pliances" and  debit  "Depreciation  on  Furniture  and  -Ap- 
pliances." 

Credit  "Reserve  for  Depreciation  on  .\utomobiles"  and 
del)it  "Depreciation  on  Automobiles." 

Credit  "Reserve  for  Depreciation  on  Tools"  and  debit 
"Depreciation  on  Tools." 

Credit  "Reserve  for  Depreciation  on  Merchandise"  and 
debit  "Depreciation  on  Merchandise." 

The  foregoing  credit  accounts  appear  as  lialnlities  and 
the  debit  accounts  appear  as  debits  in  the  balance  sheet. 

The  foregoing  reserves  and  depreciations  are  recommend- 
ed but  can  be  enlarged  or  decreased  at  the  option  of  the 
owner  of  the  business. 

Any  entries  made  in  the  journal  during  the  month  for 
purpose  of  transfer  are  to  be  posted  individually  to  the  prop- 
er account  in  the  general  ledger. 
General  Ledger: 

-Accounts  in  the  general  ledger  now  should  be  balanced 
and  entered  in  the  proper  place  in  the  balance  sheet. 
Trial  Balance  Sheet: 

The  trial  balance  sheet  covers  Assets,  Liabilities  and  Ac- 
counts under  Summary  of  Operations. 

The  balances  from  "General  Ledger"  accounts  should  be 
transferred  to  the  respective  accounts  as  listed  in  the  trial 
balance  sheet  and  under  summary  of  operation. 

The  accounts  are  all  designated  in  the  trial  balance  sheet 
as  debit  or  credit  as  an  aid  to  the  proper  analysis  of  these 
accounts. 

The  trial  balance  sheet  should  prove,  of  course,  as  to 
debits  and  credits,  and  separate  statement  then  should  be  pre- 
pared covering  -\ssets  and  Liabilities  and  Summary  of  Finan- 
cial Operations  both  for  the  current  month  and  the  cumula- 
tive period  of  the  year. 

SECTION  V. 
Balance  Sheet  Accounts 

Assets 

Fixed  Investments 
Real  Estate 

Furniture  and  Office  .Appliances 

-Automobiles 

Tools 


Investments 
Current  Assets 
Merchandise 


Labor  in  Progress 

Notes  Receivable 

-Accounts  Receivable 

Trade  -Acceptances  Receivable 

Petty  Cash 

Cash 

Money  in  Escrow 

Cash  -Advances 
Deferred  Assets 

Insurance  Premium  -Advances 

Taxes  Paid  in  Advance 

Deferred  Charges  to  Income 
Liabilities 

Capital  Stock 
Current  Liabilities 

Notes  Payable 

Acceptances  Payable 
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Accounts  Payable 


Taxes  Accrued 


Working  Reserves 

Reserve  for  Doubtful  Notes  and  Accounts  Receivable 

Reserve  for  Depreciation,  Furniture  and  Appliances 

Reserve  for  Depreciation,  Automobiles. 

Reserve  for  Depreciation,  Tools 

Reserve  for  Depreciation.  Merchandise 
Surplus  Account 

Balance  Sheet  Accounts — Definition  of  Controlling  Accounts 

ASSETS 

Fixed  Investments 

Real  Estate — Book  value  of  land  and  buildings  acquired 
for  offices  and  warehouses,  also  all  other  land  and  buildings 
acquired  by  purchase  or  otherwise. 

Furniture  and  Office  Appliances — First  cost  of  all  new 
or  important  replacements  of  furniture,  appliances,  fixtures, 
etc.,  for  offices  or  warehouses. 

Automobiles — First  cost  of  all  auto  trucks  or  other 
vehicles. 

Tools — First  cost,  including  transportation,  of  all  tools, 
used  in  connection  with  contracting  end  of  the  business,  ex- 
cept equipment  chargeal)lc  to  Furniture  and  Office  Appli- 
ances. 

Investments — Book    value   of    bonds,    uKjrtgagcs,  and 
stocks  of  other  companies  acquired  for  investment  or  other 
purposes. 
Current  Assets 

Merchandise — For  book  value  of  materials  carried  in 
warehouses.  This  account  will  be  charged  with  purchase 
cost  of  material  received  in  the  warehouse,  and  will  be  cred- 
ited on  the  same  basis  with  material  shipped  out.  Sub-ac- 
counts will  be  carried  with  each  warehouse  or  retail  store- 
room. 

Labor  in  Progress — This  account  will  be  charged  month- 
ly from  the  corresponding  account  in  the  Voucher  Disburse- 
ment Book  and  credited  from  the  corresponding  account  in 
the  Sales  Recapitulation  Book.  The  difference  between  these 
debits  and  credits  will  represent  the  value  at  cost  of  the  un- 
billed labor. 

Note:  The  balance  of  this  account  should  be  checked  at 
least  once  in  three  months  with  the  actual  time  cards  in  the 
job  envelopes,  and  any  shrinkage  due  to  labor  not  chargeable 
to  any  particular  contract  should  be  credited  to  this  account 
and  charged  to  "Cost  of  Sales"  account. 

Notes  Receivable — For  face  amount  of  notes. 

Accounts  Receivable — This  account  represents  the  un- 
paid balances  in  open  accounts  against  customers,  as  per 
"Account  Receivable"  ledger. 

Trade  Acceptances  Receivable — For  face  amount  of 
Trade  Acceptances  held. 

Cash — This  account  represents  the  aggregate  of  cash  on 
deposit  with  banks  or  other  financial  institutions. 

Petty  Cash — Represents  amount  of  cash  permantly  ad- 
vanced to  the  cashier  for  petty  cash  expenditures.  The 
amount  of  this  item  can  be  included  in  balance  sheet  under 
"Cash." 

Cash  Advances — This  account  will  be  charged  with  all 
temporary  and  permanent  advances  to  employees  on  account 
of  traveling  and  other  expenses  when  such  advances  are  to  be 
accounted  for  at  some  later  date;  also  includes  contingent 
funds  placed  in  the  hands  of  local  managers  for  current  and 
immediate  disbursements  and  certified  checks  deposited  with 
bids. 

Deferred  Assets 

Insurance  Premium  Advances  —  This  account  will  be 
charged  with  all  premiums  paid  for  insurance  with  the  ex- 


ception of  automobile  liability  and  will  be  credited  monthly 
with  a  proper  pro  rata  share  of  such  premium  as  charged  to 
"Insurance"  account.  The  balance  in  this  account  should  at 
all  times  indicate  the  net  amount  of  premium  paid  for  the 
unexpired  period  of  existing  policies. 

Taxes  Paid  in  .Advance — This  account  will  be  charged 
with  all  payments  for  taxes  upon  real  or  personal  property 
when  such  payments  are  in  advance  of  the  period  covered  by 
the  tax.  A  pro  rata  share  of  such  tax  will  be  transferred 
monthly  from  this  account  to  "Taxes"  account.  The  balance 
in  the  account  should  at  all  times  indicate  the  net  amount  of 
taxes  paid  in  advance. 

Deferred  Charges  to  Income — -To  thi.s  account  will  be 
charged  disbursements  of  an  expense  nature  when  applying 
to  a  period  subsequent  to  the  month  in  which  disljursement 
is  made. 

Note:  This  account  may  be  charged  with  unusual  dis- 
bursements for  stationery,  printed  forms,  etc.,  when  it  is  de- 
siried  to  spread  the  expense  over  a  period  of  several  months. 

LIABILITIES 
Capital  Stock — Capital  Stock  Common,  for  face  value  of 
shares  of  common  capital  stock  issued  as  per  stock  certificate 
books.  If  not  a  corporation  this  account  should  be  designat- 
ed as  Capital  Account  and  include  all  money  actually  invest- 
ed by  the  owner. 

Notes  and  Acceptances  Payable — For  aggregate  of  un- 
paid notes  and  accc])taiiccs  payai)le. 

Accounts  Payable — For  aggregate  of  unpaid  audited 
vouchers  covering  i)urchases  of  material,  payrolls  and  all 
other  disbursements,  as  per  "Accounts  Payable"  ledger. 

Taxes  Accrued — This  account  will  be  credited  monthly 
with  the  estimated  pro  rata  of  annual  taxes  payable  (when 
taxes  are  levied  in  advance  payments  must  be  charged  to 
Taxes-Paid-in-Advance  account.  When  the  actual  amount 
of  taxes  is  ascertained,  this  account  is  to  be  adjusted. 

Reserve  for  Doubtful  Notes  and  Accounts  Receivable — 

During  the  year  this  account  will  be  credited  monthly  with 
the  estimated  amount  of  loss  in  collections,  of  amounts  charg- 
ed customers  for  the  month  as  charged  to  "Allowances  for 
loss  on  doubtful  notes  and  accounts  receivable"  account.  Dur- 
ing the  year  this  account  will  be  charged  wiith  losses  due  to 
the  inability  of  customers  to  meet  their  financial  obligations. 

Prior  to  closing  the  books  at  the  end  of  the  fiscal  year 
this  account  will  be  adjusted  so  that  a  proper  reserve  is  es- 
tablished to  take  care  of  anticipated  losses  on  notes  and  ac- 
counts receivable  balances.  This  reserve  should  at  least  equal 
the  total  of  "Doubtful  notes  and  accounts  receivable"  ac- 
count. 

Reserve  for  Depreciation,  Furniture  and  Appliances — 

This  account  will  be  credited  monthly  with  one-twelfth  pro- 
portion of  the  estimated  annual  depreciation  on  the  first  cost 
of  furniture  and  appliances  in  offices  and  warehouses,  and 
"Depreciation  of  Furniture  and  Appliances"  account  will  be 
charged. 

Note:  All  standard  furniture  and  appliances  will  be  de- 
preciated at  the  rate  of  at  least  10  per  cent,  of  first  cost  an- 
nually. Where  building  is  leased  depreciation  on  partitions, 
shelvings,  etc.,  must  be  sufficient  so  that  their  book  value  is 
$1.00  at  expiration  of  lease. 

Reserve  for  Depreciation  of  Automobiles — This  account 
will  be  credited  monthly  with  one-twelfth  proportion  of  the 
estimated  annual  depreciation  on  first  cost  of  automobiles  and 
"Depreciation  of  Automobiles"  account  charged. 

Note:  Rates  of  depreciation  must  be  at  least  33  1-3  per 
cent,  annually  of  the  first  cost. 

Reserve  for  Depreciation,  Tools — This  account  will  be 
credited  monthly  with  one-twelfth  proportion  of  the  esti- 
mated annual  depreciation  on  tools,  and  "Allowance  for  De- 
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preciation  on  Tools"  account  will  be  charged  with  the  same 
amount. 

Note:  Rates  of  depreciation  must  he  at  rate  of  at  least 
33  1-3  per  cent,  annually  of  cost. 

Reserve  for  Depreciation,  Merchandise — This  account 
wiM  be  credited  monthly  with  one-twelfth  proportion  of  the 
estimated  annual  depreciation  to  take  care  of  obsolete  and 
slow  moving  stock,  and  "Allowance  for  Depreciation  on  Mer- 
chandise" account  charged  with  corresponding  amount. 

Note:  The  rates  of  depreciation  must  be  at  least  (i  per 
cent,  annually  of  the  value  of  the  physical  inventory  at  be- 
ginning of  year. 

We  feel  a  word  of  explanation  is  due  on  the  question  of 
Reserves  in  General  and  particularly  in  the  foregoing  five 
Reserves. 

Reserves  are  simply  transfers  from  surplus  accounts  as 
precaution  against  future  losses  and  if  not  used  to  offset  loss 
are  in  reality  a  part  of  surplus. 

Through  creation  of  these  reserves,  the  contractor  faces 
frankly  the  problem  of  ultimate  loss  in  these  five  asset  ac- 
counts, and  forces  his  customers  to  pay  for  these  Reserves 
through  their  inclusion  in  his  overhead  expense. 

Surplus  Account — Before  closing  the  books  for  the  fiscal 
year  an  account  should  be  opened  called  "Profit  and  Loss," 
and  entries  made  thereto,  either  debit  or  credit,  as  required, 
as  follows: 

(a)  Difference  between  book  value  and  the  actual 
physical  value  of  merchandise  inventory,  as  credited  or  debit- 
ed to  "Merchandise"  account. 

(b)  Difference  between  amount  of  anticipated  losses  on 
notes  and  accounts  receivable  unpaid  at  the  end  of  the  fiscal 
year,  as  estimated,  and  amount  of  balance  unused  in  "Reserve 
for  doubtful  notes  and  accounts  receivable"  account. 

(c)  The  amount  of  balance  open  in  accounts  listed  under 
Summary  of  Operation. 

The  net  difference  between  all  these  entries  will  be  the 
gain  or  loss  in  operation  for  the  year,  and  the  "Profit  and 
Loss"  account  should  be  either  credited  or  debited,  as  the 
case  may  be,  with  earnings  or  deficit  for  the  year,  and  this 
balance  either  debited  or  credited  to  "Surplus"  account. 

Note:    No  entries  to  be  placed  in  "surplus"  account  dur- 


ing the  fiscal  year. 

SECTION  VL 

Summary  of  Operations 

Sales  Billed  Cr, 

Cost  of  Sales  Billed  

Cash  Discount  Allowed  Dr. 

Commissions  Allowed  Dr. 

Freight,  Express,  Carting  Dr. 

(unabsorbed) 
Sundry  Earnings 

Commissions  Received  Cr. 

Cash  Discount  Earned  Cr. 

General  Expenses 

Salaries  Dr. 

Rent  Dr. 

Light,  Heat,  Power  Dr. 

Stationery  and  Office  Supplies    Dr. 

Traveling  and  Entertaining  Dr. 

Telegraph  and  Telephone  ,    Dr. 

Postage  Dr. 

Advertising  Dr. 

Taxes  Dr. 

Insurance  Dr. 

Association  Expenses  Dr. 

Warehouse  Upkeep  Dr. 

Interest  Dr. 

Automobiles...  Dr. 

Other  General  Expenses  Dr. 

Contingency  Reserves  and  Depreciations — 

Allowance  for  Loss  on  Notes  and  Accounts 

Receivable  Dr. 
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Allowance  for  Dei)reciation  on  Furniture  and 

Appliances  Dr. 

Allowance  for  Depreciation  Automobiles   Dr. 

Allowance  for  Depreciation  Tools  .Dr. 

Allowance  for  Depreciation  Merchandise   ...  ....Dr. 

Summary  of  Operations — Definitions 

Sales  Billed — This  account  represents  the  amount  at 
which  sales  have  been  billed  (less  credit  memoranda  issued) 
also  the  amount  of  rebates  and  other  deductions  allowed  to 
customers  and  others  as  an  offset  to  the  billed  amount.  The 
net  amount  of  sales  Ijilled  is  obtained  from  sales  recapitula- 
tion sheet. 

Cash  Discount  Allowed — Allowances  to  cover  discounts 
for  cash  settlements  received  from  customers  when  such  dis- 
counts are  contingent  upon  settlement  within  a  specified  time. 

Commissions  Allowed — Allowance  to  agents  and  others 
for  service  in  securing  orders. 

Cost  of  Sales  Billed — This  account  will  represent  the  pur- 
chase cost  of  sales  billed,  as  credited  in  "Sales  Billed"  ac- 
count in  general  ledger.  The  amount  of  the  cost  of  sales 
billed  is  obtained  from  the  sales  recapitulation  sheet. 

Freight,  Express,  Carting  unabsorbed — This  account  will 
be  charged  through  voucher  disbursement  book  with  the 
amount  of  all  transportation  charges  to  and  from  warehouse; 
not  directly  absorbed  through  cost  or  through  ])roductive  ex- 
pense on  job  envelope.  This  account  is  part  of  cost  of  sales 
but  is  kept  separate  for  purpose  of  information. 

Commissions  Received — Amount  received  from  manu- 
facturers and  others  as  compensation  for  negotiating  sales 
which  are  billed  directly  by  the  manufacturer  or  other  ven- 
dor. 

Cash  Discounts  Received — For  cash  discounts  deducted 
in  payment  of  vendors'  invoices. 

General  Expense  Accounts: 

Salaries — (1)  Officers  and  Department  Heads — Compen- 
sation of  President,  Vice-Presidents,  Secretary,  Treasurer, 
Auditor,  Sales  Manager  and  Branch  Managers. 

(2)  Clerks  and  Stenographers — Amount  paid  for  services 
of  all  clerks  and  stenographers,  typists  and  office  boys.  (Does 
not  include  service  of  warehouse  employees.) 

(3)  Salesmen — Amount  paid  for  services  of  all  regular  or 
special  salesmen,  specialists  and  solicitors. 

(4)  Warehouse  (Stockroom)  Employees — Amount  paid 
for  services  of  all  warehouse  employees,  including  warehouse 
superintendent,  shipping  clerks,  receiving  clerks,  watchman, 
packers,  drivers,  porters,  elevator-men  and  messengers. 

Rentals — Amounts  paid  as  rental  of  all  oflSces  and  ware- 
house space,  also  taxes  and  insurance  paid  on  rented  or  leas- 
ed property. 

Light,  Heat,  Power — All  expense,  not  part  of  lease  or 
rental  charge,  incurred  in  lighting  or  heating  offices  and  in 
furnishing  light,  heat  and  power  for  warehouse. 

Stationery  and  Office  Supplies — Cost  of  stationery  and 
minor  supplies  and  conveniences,  also  books,  reports,  forms 
and  miscellaneous  office  supplies  together  with  freights  or 
express  charges  thereon. 

Traveling  and  Entertaining — Payments  for  transporta- 
tion, hotel  and  other  necessary  expenses  of  travel  for  all  em- 
ployees, also  expenses  incurred  in  entertainment  of  custom- 
ers. 

Telegraph  and  Telephone — For  all  telegraph  and  tele- 
phone charges,  including  salary  of  switchboard  operators. 

Postage — Cost  of  postage  exclusive  of  parcel  post  which 
is  chargeable  to  "Freight,  express  and  cartage  (unabsorbed)" 
account. 

Advertising — Expenses  for  advertising  in  newspapers, 
magazines,  also  cost  of  exhibitions  and  samples. 

Taxes — For  personal  property  or  other  taxes,  accrued  in 
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monthly  proportions.  (Taxes  paid  on  rented  or  leased  prop- 
erty are  chargeable  to  "Rental"  account. 

Insurance — Premiums  on  insurance  on  merchandise  or 
fixtures  in  warehouse  and  on  office  furniture  and  appliances 
accrued  in  monthly  proportions,  also  all  liability  insurance 
outside  of  automobiles  (automobile  liability  insurance  to  be 
charged  to  "Automobile").  (Insurance  paid  on  rented  or 
leased  property  is  chargeable  to  "Rentals"  account.) 

Association  Expenses — Subscriptions  and  dues  for  mem- 
bership in  any  association  for  business  purposes. 

Warehouse  Stockroom  Upkeep — includes  all  payments 
for  packing  materials  such  as  excelsior,  twine,  laths,  burlap, 
wrapping  paper,  etc.,  consumed  in  operation  of  packing  or 
boxing,  also  cost  of  repairing  and  renewing  all  shortlived  or 
inexpensive  tools,  together  with  freight  and  express  charges 
thereon. 

Interest — This  account  includes  all  charges  for  interest, 
whether  for  notes  payable,  trade  acceptances  payable  or  open 
account.  The  charges  to  this  account  are  obtained  from  the 
'  general  ledger"  column  in  the  Voucher  Disbursement  Book. 

Automobiles — Cost  of  maintaining  and  operating  motor 
vehicles,  such  as  rent  of  garage,  garaging  and  charging  of 
automobiles,  repair  and  renewals  of  equipment,  supplies 
(gasoline,  oil)  fire  and  liability  insurance  on  vehicles. 

Other  General  Expenses — Includes  all  incidental  and  mis- 
cellaneous disbursements  (except  warehouse  expenses  (not 
otherwise  provided  for  in  this  classification),  such  as  contri- 
butions to  civic  organizations,  charitable  gifts,  donations, 
street  car  fares,  advertising  for  help,  directors'  fees,  state  or 
municipal  registration  fees,  minor  emergency  expenditures, 
not  otherwise  classified,  fees  for  mercantile  agency  reports, 
etc. 

Contingency  Reserves  and  Depreciation: 

Allowance  for  Loss  on  Notes  and  Accounts  Receivable — 


This  account  will  be  charged  and  "Reserve  for  Notes  and 
Accounts  Receivable"  account  credited  monthly  with  an 
amount  estimated,  on  previous  experience,  to  be  the  loss  for 
the  current  year's  bad  debts. 

Allowance  for  Depreciation  on  Furniture  and  Appliances 
— This  account  will  be  charged  monthly  with  one-twelfth  of 
the  estimated  annual  depreciation  on  furniture  and  appli- 
ances in  offices  and  warehouses  as  credited  to  "Reserve  for 
Depreciation  of  Furniture  and  Appliances"  account. 

Allowance  for  Depreciation,  Automobiles — This  account 
will  be  charged  monthly  with  one-twelfth  of  the  estimated 
annual  depreciation  on  automobiles,  as  credited  to  "Reserve 
for  Depreciation  of  Automobiles"  account. 

Allowance  for  Depreciation,  Tools — This  account  will  be 
charged  monthly  with  one-twelfth  of  the  estimated  annual 
depreciation  on  tools  as  credited  to  "Reserve  for  Depreci- 
ation of  Tools"  account. 

Allowance  for  Depreciation,  Merchandise — This  account 
will  be  charged  monthly  wiith  one-twelfth  of  the  estimated 
annual  depreciation  on  merchandise,  as  credited  to  "Reserve 
for  Depreciation  of  Merchandise"  account. 

The  complete  system  will  be  furnished  by  the  National 
.\ssociation  complete,  boxed,  f.o.b.  shipping  point,  for  twenty- 
five  dollars  ($25.00)  to  members  and  forty  dollars  ($40.00)  to 
non-members,  and  will  include  book  of  instruction  that  will 
enable  you  to  open  a  new  set  of  books  or  to  make  the  neces- 
sary transfer  of  accounts  from  your  present  book  to  the  new 
system. 

[This  system  may  be  obtained  direct  from  the  head  office 
of  the  National  Association  at  110  West  40  St.,  New  York,  or 
through  the  local  sections.  Until  arrangements  can  be  made 
for  printing  in  Canada  it  will  be  necessary  to  pay  duty  in  ad- 
dition to  the  above  figures. — Editor.] 


A  "Night  Lettergram'^ 

from  Mr  Brettell,  President  of  the  Vancouver  Association  of 
Electrical  Dealers  and  Contractors  is  just  to  hand  as  follows : 


"This  is  to  notify  you  that  we  have  now  received  definite  news  that  Mr.  W.  L.  Goodwin,  of  New 
York  City,  the  man  who  launched  the  campaign  against  the  "Ills  in  the  Electrical  Industry,"  and  Mr. 
Samuel  Chase,  Special  Representative  of  the  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  will  be 
with  us  at  the  monster  Electrical  Convention  to  be  held  in  Vancouver  City,  on  Monday  and  Tuesday, 
26th  and  27th  of  May,  1919. 

"As  a  member  of  the  great  Electrical  Industry  you  are  invited  to  take  this  opportunity  to  meet 
other  men  in  your  particular  section  of  the  industry ;  by  getting  acquainted  you  may  pick  up  ideas 
that  will  be  useful  to  you. 

"Acceptances  are  coming  in  from  manufacturers,  central  station  men,  electrical  inspectors,  whole- 
salers, and  contractor  dealers,  from  Toronto,  Edmonton,  Saskatoon,  Lethbridge,  Calgary,  Nelson,  Ver- 
non, and  other  places  too  numerous  to  mention. 

"In  order  to  help  the  committee  in  their  work,  will  you  please  send  a  card  (if  you  have  not  already 
done  so)  so  that  your  name  may  be  added  to  the  list  which  now  contains  more  than  75  names. 

"Your  wife,  or  sweetheart,  is  also  invited  to  join  us;  special  arrangements  are  being  made  to  en- 
sure that  the  ladies  will  return  to  the^r  homes  'good  and  tired'  after  having  had  a  'REAL'  time." 

406  Yorkshire  Building,  Convention   J  Messrs.  Brettell,  Read,  Rowland,  Jarvis, 

Vancouver,  B.C.  v^uiivciinun  '         '  'J  ' 

26th  April,  1919  Committee:    <-  b.  R.  Smith,  Crossman,  Graham  &  Walker. 
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New  Banfield  Catalogue 

W.  H.  Banfield  &  Sons,  Limited,  Toronto,  have  prepared 
a  French  edition  of  th'eir  lighting  fixture  catalogue,  designed 
especially  for  Quebec  provice.  The  Banfield  fixtures  are 
meeting  with  splendid  success.  ■  The  company  carry  a  big 
stock  at  all  times  so  that  they  are  a'ble  to  give  very  prompt 
delivery.  Each  fixture  is  individually  boxed  which  preserves 
the  finish  and  makes  for  ease  of  handling  and  neat  stock- 
keeping.  Two  of  their  recent  designs  are  illustrated  here- 
with. 


Shall  Central  Stations  Sell  Electrical  Appliances? 

One  of  the  questions  most  frequently  discussed  in  elec- 
trical management  circles  is  the  advisability  of  central  sta- 
tions entering  into  the  sale  of  electrical  appliances,  or  wheth- 
er they  should  confine  themselves  solely  to  the  sale  of  electric 
current.  The  point  was  debated  at  length,  it  will  be  remem- 
bered, at  the  Toronto  convention  of  the  Ontario  Hydro  en- 
gineers last  winter  when  the  concensus  of  opinion  appeared 
to  be  that  it  was  decidedly  the  proper  function  of  the  central 
station  to  demonstrate  appliances  and  to  endeavor  to  popu- 
larize and  create  a  demand  for  new  appliances.  In  places 
where  there  were  no  contractor-dealers,  or  where  these  were 
not  sufficiently  aggressive  to  properly  cover  the  field,  there 
seemed  no  alternative  but  that  the  central  station  should  step 
into  the  breach.  There  was  no  voice  raised,  however,  in  favor 
of  the  use  of  any  but  the  established  methods  of  merchandis- 
ing— a  fair  profit  an(l  no  price-cutting. 

The  attitude  of  the  average  hydro  management  towards 
this  merchandising  question  is  pretty  well  expressed,  we  be- 
lieve, by  Mr.  G.  W.  Blay,  of  the  Sales  Department  of  the 
Public  Utilities  Commis.sion  of  the  city  of  London  in  their 
March  issue  of  "The  Live  Wire"  which,  by  the  way,  is  the 
third  issue  of  a  very  interesting  publication  destined,  if  one 
may  judge  by  its  record  to  date,  to  play  an  important  part  in 


the  development  of  the  merchandising  end  of  the  industry  in 
that  city.    Mr.  Blay  writes  as  follows: 

The  object  of  the  Sales  Department  of  the  Public  Utilities 
Commission  is  to  popularize  the  use  of  electrifity,  doing  so 
in  a  business-like  way  by  the  employment  of  sound  merchan- 
dising principles.  This  department  is  self  sustaining,  prices 
are  maintained  and  we  do  not  have  cut-price  sales.  In  other 
words,  we  conduct  a  retail  business  on  strict  business  prin- 
ciples, and  we  believe  the  community  is  served  electrically 
far  better  than  if  we  were  not  in  this  business. 

Popularizing  Electricity 

To  fully  develop  the  washing  machine  and  other  large 
appliance  fields,  the  deferred  payment  plan  must  be  employ- 
ed. The  average  prospect  cannot  pay  out  $75.00  or  $150.00 
cash  for  a  household  device.  If  that  is  required  most  people 
will  do  without.  But  if  the  payments  are  made  easy  the 
average  householder  can  afford  to  use  modern  electrical  con- 
veniences. The  ordinary  contractor  has  not  the  capital  to 
permit  deferred  payment  selling.  We  can  do  business  that 
way  and  by  employing  such  a  method  can  spread  the  gospel 
of  electricity  farther  and  wider  than  the  contractor  can  with- 
out it. 

We  advertise  liberally  and  pay  a  great  deal  of  attention 
to  our  show  window  and  sales  rooms.  Each  month  we  feature 
some  appliance.  We  do  this  by  advertising  in  the  newspapers, 
by  special  window  display,  by  mail  campaign. 

By  these  methods  the  use  of  electricity  in  the  home  is 
popularized  and  the  contractor  and  dealer  receives  a  distinct 
benefit.  They  cash  in  on  our  advertising,  for  it  also  appeals 
to  those  of  their  customers  who  are  in  the  habit  of  buying 
things  electrical  from  them.  It  increases  the  total  sale  of  ap- 
pliances in  the  city  and  each  contractor  naturally  gets  a  share 
of  the  new  business. 

Wc  arc  also  in  a  position  to  give  better  break-down  ser- 
vice than  the  contractor.     Our  trouble  men  are  specially 


4 

! 


May  1,  I'.UO 


THE    ELECTRICAL  NEWS 


47 


trained  to  locate  and  correct  faults  in  the  appliances  we  sell. 

Our  relations  with  contractors  are  quite  amiable.  We 
turn  over  wiring  and  repair  jobs  to  them  and  we  do  not  take 
an  unfair  price  advantage. 

It  is  sometimes  maintained  that  by  entering  the  merchan- 
dising field,  we  as  a  pul)lic  utility,  are  taking  advantage  of  our 
position  as  author  of  things  electrical  in  the  community.  We 
agree.  \Vc  are  taking  an  advantage,  but  it  is  not  an  unfair  ad- 
vantage, as  we  are  following  a  business-like  course.  If  we 
do  not  utilize  our  position  in  this  way  we  will  not  be  advanc- 
ing electrical  industry  as  we  should.  We  have  a  responsibil- 
ity to  the  industry  that  cannot  be  shared  by  any  other  branch 
of  it.  We  distribute  the  energy  which  is  the  foundation  of 
the  business  and  if  we  can  legitimately  increase  the  use  of 
electrical  energy  we  should  do  so. 

There  may  come  a  time  when  the  contractor-dealer  can 
fully  and  competently  handle  the  sale  of  electrical  devices. 
.\lthough  this  may  now  be  the  case  in  individual  instances, 
broadly  speaking  it  is  not  so.  Until  that  time  we  have  our 
place  in  the  merchandising  field. 


A  New  Tumbler  Switch 

The  Duncan  Ii!lectrical  Co.,  Ltd.,  Montreal,  have  just  de- 
signed, and  are  now  manufacturing,  a  new  tumbler  switch. 
It  will  be  noticed  from  the  accompanying  illustration  that 
the  cover  is  merely  snapped  on,  in  place  of  the  old  method 
of  the  use  of  screws.  Another  feature  is  that  the  wire  holes 
in  the  base  are  sufficiently  large  to  allow  the  loom  to  be  in- 
serted into  same;  thus  doing  away  with  the  cutting  of  the 
loom  when  the  latter  projects  through  the  plaster.  This 
makes  for  better  insulation.  The  lever  is  insulated  with  hard 
fibre,  reducing  breakages  to  a  minimum.    The  switch  is  quick 


make  and  break.  Installations  should  be  made  with  the 
lever  up,  and  with  the  switch  blades  also  in  that  position.  To 
switch  the  light  on,  simply  press  the  lever  gently  downward. 


Hamilton  District  Electrical  Association 

At  the  April  meeting,  in  the  Royal  Connaught  Hotel,  of 
the  Hamilton  District,  announcement  was  made  by  the  pre- 
sident, Mr.  V.  K.  Stalford,  that  the  membership  of  the  as- 
sociation was  100  per  cent,  for  the  city  of  Hamilton.  This 
does  not  include  the  applications  from  associates  and  mem- 
bers from  outside  districts.  This  must  be  very  encouraging 
to  the  officers.  A  number  of  very  interesting  subjects  were 
discussed  at  this  meeting;  one  in  particular  was  a  new  agree- 
ment from  Local  105,  I.B.E.W.,  for  a  new  schedule  of  wages 
to  take  eflfect  on  May  1,  1919.  This  subject  was  discussed  at 
great  length.  It  was  decided  to  submit  a  proposal  to  the 
Local  to  have  working  rules  similar  to  the  Toronto  district 
association,  adopted  in  the  Hamilton  district.  A  conference 
committee  was  appointed  to  meet  the  conference  committee 
of  local,  to  discuss  the  matter  further. 

On  Monday,  April  21st,  at  the  Royal  Connaught  Hotel, 
Hamilton,  a  further  meeting  of  the  Hamilton  District  Elec- 


trical Association  was  held.  There  was  a  very  large  number 
of  members  present.  The  report  was  received  from  the 
Conference  committee  who  had  been  negotiating  with  local 
105,  I.B.E.W.  It  is  proposed  to  adopt  and  put  into  effect 
working  rules  in  the  Hamilton  district  similar  to  the  rules 
at  present  in  use  in  the  City  of  Toronto.  The  committee 
reported  progress  in  this  matter.  Another  meeting  is  to  be 
held  in  the  immediate  future  with  the  representatives  of 
local  105  to  discuss  the  matter  further. 

The  question  of  electrical  merchandising  was  discussed 
at  great  length  at  this  meeting.  The  outcome  of  the  discus- 
sion was  that  a  committee  of  five  was  appointed  to  consider 
this  very  important  subject  and  bring  in  a  recommendation 
to  the  .Association  at  the  next  meeting. 


Better  Light  for  Sewing 

The  sewing  machine  is  naturally  placed  in  a  corner  of 
the  room  where,  ordinarily,  there  is  a  minimum  of  light.  It 
follows  that  either  one  must  go  to  the  trouble  of  moving  tlie 


machine — often  a  laborious  job  and  apt  to  scratch  the  floors 
— or  work  under  unfavorable  conditions  of  illumination.  Con- 
sidering the  nature  of  this  work  and  the  unusual  strain  on  the 
eyes,  it  is  doubtful  if  there  is  any  point  in  the  home  at  which 
a  real  good  light  is  more  necessary.  This  fact  renders  very 
timely  the  appearance  of  a  contrivance  illustrated  in  the  ac- 
companying photograph.  It  is  called  the  Se-To-So  sewing 
light  and  is  manufactured  by  the  Durkee-Davis  Manufactur- 
ing Company,  Rockford,  111.  This  light  is  adjustable  and  may 
be  concentrated  in  various  positions  for  hand  work.  Consid- 
ering the  mistakes  and  delays  caused  by  inadequate  light  on 
sewing  operations  it  is  easy  to  believe  that  the  installation  of 
this  equipment  could  soon  pay  for  itself  in  increased  product 
and  excellence,  to  say  nothing  of  the  saving  to  the  operator's 
eyesight. 


"One  City  100  Per  Cent.  Wired  Up" 

Contractors  and  central  stations  in  more  than  400  cities 
in  the  United  States  have  signified  their  willingness  to  co- 
operate with  the  Society  for  Electrical  Development  in  the 
nationwide  house  wiring  campaign,  "Electrify  Your  Home." 
It  is  interesting  to  note  that  of  all  the  11,000  contractors  and 
central  stations  to  whom  the  story  of  the  campaign  was  sent 
only  one  has  fiatly  said  "You  can't  do  anything  for  us."  That 
city  is  Pasadena,  California.  The  message,  which  comes  from 
the  Municipal  Light  Department  is  brief  and  to  the  point.  It 
says : 

"Sorry  we  have  no  need  for  your  campaign  literature  in- 
asmuch as  every  house  in  Pasadena  is  wired  and  connected. 
Population  43,000 — electric  meters  connected  15,600.  Can  you 
beat  it?" 

Until  all  Canadian  towns  and  cities  can  say  the  same  as 
Pasadena  there  is  profitable  work  for  the  contractor-dealer 
without  ruinous  competition  on  new  buildings. 
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Toronto  Inspection  Department  Moving 

The  Electrical  Inspection  Department  of  tlic  District  of 
Toronto  have  sent  out  the  following  notice,  signed  by  Mr. 
A.  G.  Hall,  district  inspector,  advising  change  of  address. 

"Kindly  take  notice  that  the  Electrical  Inspection  De- 
partment, District  of  Toronto,  will  move  from  their  present 
quarters,  Room  301,  Temple  Bldg.,"  to  Room  12.'>,  Crown 
Ofifice  Building,  20  Queen  East,  cor.  Queen  and  Victoria 
streets,  on  the  39th  inst.  Telephone  numbers  will  be  Main 
3541,  3542,  3543. 

"We  will  endeavor  to  carry  on  business  without  inter- 
ruption and  would  respectfully  request  that  all  applications 
for  inspections  required  on  April  ;iOth  be  in  our  office  at  201 
Temple  Bulilding  not  later  than  3.00  p.m.,  Tuesday,  April 
29th,  after  which  date  permits  will  be  issued  from,  and  all 
mail  addressed  to  : 

"The  Electrical  Inspection  Dept., 

Room  125,  Crown  Office  Building, 

2(1  Queen  Street,  East,  Toronto." 


Letter  to  the  Editor 

The  following  is  an  extract  from  a  letter  just  received  from 
one  of  our  readers: 

"An  investigation  into  the  business  conduct  of  the  Marconi 
Wireless  Company  would  seem  to  be  in  order.  Two  return- 
ed soldiers  with  whom  we  have  spoken  in  the  last  few  days 
advised  their  families  by  wireless  when  they  were  nearing 
Halifax,  but  neither  of  these  messages  were  delivered.  If 
these  two  cases  are  typical  of  the  way  the  messages  are 
handled  it  looks  as  though  somebody  were  getting  something 
for  nothing.  A  recent  newspaper  item  states  that  the  Domin- 
ion government  is  granting  $61,200  a  year  in  subsidies  to  the 
Marconi  Company." 


The  Bay  State  Street  Railway  Company,  which  operates 
in  90  cities  and  towns  in  eastern  and  south-eastern  Massa- 
chusetts and  extends  into  New  Hampshire  and  Rhode  Island, 
has  been  sold  at  auction  for  .$3,600,000  under  a  reorganization 
plan  by  which  the  property  will  eventually  be  in  the  hands 
of  the  Eastern  Massachusetts  Railway  Company  and  operat- 
ed by  five  public  trustees. 


Current  News  and  Notes 


Cloverdale,  B.  C. 

The  local  light  commissioners  at  Cloverdale,  B.  C,  have 
renewed  for  another  year  their  contract  with  the  B.  C.  Elec- 
tric Company  for  supplying  power  to  the  town.  It  is  pro- 
posed to  extend  the  system  up  as  far  as  Surrey  Centre  and 
estimates  to  this  end  are  being  prepared. 

Edson,  Alta. 

The  Edson  Liglit  &  Power  Co.  Limited,  Edson,  Alta., 
have  l)een  incorporated. 

Halifax,  N.  S. 

A  hydro-electric  commission,  along  the  lines  of  the  sys- 
tem that  has  obtained  in  Ontario  for  the  last  ten  years,  is 
announced  as  the  latest  step  in  the  program  of  the  Nova 
Scotia  government.  To  this  end  two  bills,  one  respecting  the 
development  of  electric  power,  from  water  resources,  and  the 
other  respecting  water  and  water  courses,  have  been  intro- 
duced in  the  provincial  legislature. 
London,  Ont. 

The  London  Street  Railway  Company  have  arrived  at  an 
amicable  settlement  of  the  demand  for  increased  wages  re- 
cently made  by  their  employees.    The  new  scale  involves  a 


general  advance  of  three  cents  an  hour  with  a  maximum  rate 
of  38  cents.    Twelve  cents  an  hour  extra  will  be  paid  for 
overtime,  Sunday  work  to  come  under  this  heading. 
Montreal,  Que. 

The  (jolden  Electric  Company,  Montreal,  have  register- 
ed.   They  are  electrical  contractors  and  dealers  in  supplies. 

Letters  patent  have  been  granted  to  the  Montreal  Arma- 
ture Works,  Limited,  Montreal,  who  will  take  over  the  busi- 
ness now  carried  on  by  the  Eastern  Electric  Company.  The 
capital  stock  is  $50,000  and  the  provisional  directors  S.  D. 
Sweetman,  Stanley  H.  Cunha,  P.  J.  Dolan  and  G.  A.  Druett. 

Peterboro,  Ont. 

The  Bell  Telephone  exchange  building  at  Peterboro  was 
destroyed  by  fire  on  April  20th. 
Regina,  Sask. 

Tte  ratepayers  of  Regina,  Sask.,  will  shortly  be  asked  to 
vote  on  the  "one-man"  car  question.  Permission  to  operate 
this  type  of  car  was  given  a  few  weeks  ago  in  the  provincial 
legislature,  but  it  was  provided  that  the  matter  should  be  vot- 
ed on  locally  in  each  case. 

St.  Thomas,  Ont. 

The  city  council  of  St.  Thomas,  Ont.,  have  granted  the 
London  and  Port  Stanley  Railway  Company  permission  to 
place  two  extra  tracks  in  Kains  street  for  switching  purposes, 
providing  adequate  protection  is  given  at  crossings. 

By-laws  will  be  submitted  to  the  ratepayers  of  St.  Thomas 
on  May  27th  seeking  the  expenditure  of  approximately  $45,- 
000  on  street  railway  improvements. 

Swift  Current,  Sask. 

The  Carter-Jones  Electric  Company,  Limited,  Swift  Cur- 
rent, Sask.,  have  been  incorporated. 

Toronto,  Ont. 

The  Toronto  Electric  Supply  Company  are  opening  an 
office  and  showrooms  at  170  Bay  Street,  Toronto. 

Fire  on  the  night  of  April  27th  caused  loss  estimated  at 
about  $100,000  to  one  of  the  buildings  of  the  Canada  Wire  and 
Cable  Company,  Dundas  Street,  Toronto.  The  main  factory 
was  saved. 

Vancouver,  B.  C. 

To  assist  its  employees  in  finding  homes,  and  thereby  re- 
lieve a  serious  situation  iji  Vancouver  at  the  present  time, 
the  B.  C.  Electric  Railway  Company  have  set  aside  a  fund 
of  $50,000  which  will  be  loaned  at  six  per  cent,  for  a  term  of 
twelve  years.  In  discussing  the  project.  General  Manager 
Kidd  said:  "My  reason  for  making  the  proposal  was  to  re- 
lieve, as  far  as  possible,  our  employees  from  the  pressure  of 
high  rents,  give  them  homes  of  their  own,  and  thereby  in- 
duce thrift  and  interest  in  their  community.  Many  of  them 
have  been  inconvenienced  by  having  the  homes  they  rent  sold 
over  their  heads.  Some  of  our  employees  already  had  lots 
but  had  not  the  wherewithal  to  build  unless  at  high  rates  of 
interest,  when  the  monthly  charge  for  interest  and  principal 
would  be  much  heavier  than  rent." 

Vernon,  B.  C. 

The  city  council  of  Vernon,  B.  C,  have  found  it  neces- 
sary to  increase  the  lighting  rates.  Commencing  May  1st 
the  rate  will  be  14  cents  for  the  first  100  kw.h.;  13  cents  for 
the  next  200  kw.h.;  12  cents  for  the  next  300  kw.h.,  and  11 
cents  for  all  over  that,  subject  to  a  discount  of  20  per  cent, 
if  paid  'before  the  15th  of  each  month.  The  old  rate  was  12 
cents  up  to  500  kw.h.,  with  a  similar  discount. 

York  Township,  Ont. 

A  l)y-law  submitted  to  the  ratepayers  of  York  township, 
authorizing  an  expenditure  of  $200,000  for  the  purchase  of 
existing  lighting  systems  and  their  extension,  was  passed  on 
A|)ril  5th. 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :  Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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Publisher's  Notice 


Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  niinimum  cliarge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

$2.80  i)er  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  lOtli  or  23rd  of  the  month  to  insuie 
inseition  in  the  subsequent  issue. 


ELECTRICAL  ENGINEER,  graduate,  wants 
position ;  has  had  considerable  experience  as  an 
electrician;  would  consider  jjosition  as  an  elec- 
trician.   JioK  t)28,  Electncal  News,  Toronto.  0 


ELECTRICIAN,  experienced  in  tlie  operation 
of  hydro-electric  power  plants  and  at  present 
superintendent  of  plant,  would  like  similar  posi- 
tion. Apply  l!ox  88S,  Electrical  News,  Toronto, 
Ont.  00 


For  Sale 


1 — 150  H.P.  Corliss  Steam  Engine,  made  by 
Cowan  &  Co.,  Gait,  Ont.  Girder  frame,  left 
hand  drive,  side  crank,  13'  x  26"  fly  wlieel. 

Will  sell  at  a  bargain. 
Full  particulars  on  application  to 

Hydro  Electric  Commission, 
5  t.f.  of  St.  Tliomas,  Ont. 


Assistant  to  Manager 

1900  Washer  Company 


This  opening  oflfers  a  splendid  future  to  an 
ambitious  man  capable  of  shouldering  responsi- 
bility. Must  have  both  commercial  and  mech- 
anical ability  and  be  qualified  to  assume  over- 
sight of  all  branches  of  merchandising,  account- 
ing, and  manufacturing.  Applicants  must  have 
good  previous  record  for  ability  and  integrity. 
No  application  except  by  personal  letter  con- 
sidered. Address  II.  II.  Morris,  357  Yonge  St., 
Toronto.  9 


Generator  Wanted 

WANTED  A  200  K.W.  geiuTalor  set,  con- 
sisting of  Diesel  Engine  with  00  cycle  2200  volt 
3  phase  generator.  Also  one  400  K.W.  set  (bllo. 
Full  particulars  with  price  lo  I'.ox  300,  110 
Hoard  of   Trade,   Montreal.  0 


WANTED 

Graduate  Mechanical 
Engineer 

Considerable  shop  experience,  also  thorough 
knowledge  of  turbines  essential. 

Hydro  Electric  Power  Commission 

190  University  Avenue, 

Toronto 


Practical  Precaution  for  Fighting  Tur- 
bogenerator Fires 

Various  methods  of  fighting  the  fires 
that  sometimes  do  occur  in  turbogener- 
ators are  in  vogue.  The  use  of  water 
and  steam  have  found  favor  for  putting 
out  fires,  while  the  use  of  carbon  diox- 
ide and  carbon  tetrachloride  have  been 
suggested.  In  all  cases  one  of  the  first 
things  to  be  done  when  a  generator 
catches  fire  is,  of  course,  to  shut  off 
the  air  intake,  and  in  this  way  prevent 
the  fire  being  fanned  into  an  intense 
heat  that  would  melt  laminations,  burn 
off  end-turns  and  in  other  ways  cause 
havoc. 

In  turning  steam  or  water  into  a  large 
turbo-generator,  it  has  been  found  diffi- 
cult to  gain  entrance  to  the  generator 
once  the  fire  has  started.  The  heat  pro- 
duced has  been  found  to  be  so  great 
that  it  is  very  difficult  and  a  belated  job 
to  open  the  generator  casing  through 
which  water  or  steam  may  be  played  in- 
to the  interior  of  the  generator.  Time  is 
also  required  to  obtain  steam  lines  or 
fire  hose  unless  they  exist  in  the  turbine 
room,  which  they  usually  do  not., 

After  several  disastrous  fires  in  turb- 
ogenerators of  25,000  kw.  and  over,  the 
Commonwealth  Edison  Co.  has  adopted 
a  method  of  "preparedness"  that  is  be- 
ing employed  until  decision  can  be  made 
as  to  whether  water,  steam  or  other 
medium  is  the  more  preferable  for 
quenching  a  fire. 

For  two  8,5,000  and  30,000  kw.  turbo- 
generators already  installed  the  com- 
pany has  installed  fire  service  connec- 
tions in  the  generator  casing,  so  arrang- 


ed that  water  from  tiie  fire  service  sys- 
tem can  be  turned  into  the  generator 
from  the  basement.  For  the  latest  tur- 
Ijogenerator  of  35,000  kw.  now  being  in- 
stalled two  fire  hose  connections  are  in- 
stalled in  the  generator  casing  on  the 
station  floor.  One  of  these  connections 
is  on  each  side  and  so  arranged  that 
water  under  pressure  would  play  upon 
the  end  turns.  A  fire  hose  is  laid  beside 
the  machine  ready  for  emergency. 

Placing  hose  connectipns  in  the  gen- 
erator casing  permits  iservice  connec- 
tions being  made  quickly — and  speed 
counts,  it  prevents  accidents  occurring 
such  as  those  due  to  turning  on  water 
under  high  pressure  with  a  hose  nozzle 
turned  off,  flooding  of  floors  and  adja- 
cent apparatus,  and  thus  tends  to  reduce 
the  extent  and  seriousness  of  internal 
turbogenerator  fires.  Having  a  hose 
connection  available,  ready  for  connec- 
tion with  a  water  or  steam  line  is  pre- 
ferable to  having  the  water  or  steam 
line  actually  connected  up,  because  of 
the  possibility  in  the  latter  case  of  wa- 
ter leaks,  or  steam  condensate  entering 
the  generator,  or  accidental  opening  of 
the  valves. — Electrical  Review. 


How  a  Washer  Washes 

.\  great  many  merchants  have  formed 
an  incorrect  idea  of  how  an  electric 
wasl'.er  really  washes.  This  is  particu- 
larly true  of  the  dolly-type  washer,  the 
prevailing  opinion  being  that  in  this  type 
the  clothes  are  cleansed  by  rubbing 
againsl  the  corrugated  sides  of  the  ma- 
chine. This  is  not  the  case,  however,  for 
in  this  as  in  all  other  types  the  clothes 
are  washed  by  circulating  the  water 
through  them,  the  corrugations  being 
principally  camouflage,  although  they  do 
agitate  the  water  to  some  extent.  This 
was  explained  in  a  recent  address  by 
Thomas  Casey,  Chicago.— Electrical  Re- 
view. 


PETRIFS  LIST 

of   NEW   and  USED 

MOTORS 


No. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

4S0 

Westg. 

2 

75 

3 

25 

550 

725 

Westg. 

2 

52 

3 

25 

550 

720 

Lancashire 

50 

3 

25 

550 

720 

Westg. 

2 

40 

3 

25 

550 

710 

Westg. 

2 

35 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

3 

25 

550 

720 

Westg. 

1 

25 

3 

25 

550 

1440 

J.  &  M. 

1 

25 

3 

25 

550 

725 

Westg. 

1 

25 

3 

25 

.550 

720 

Lancashire 

1 

20 

3 

25 

550 

1440 

J.  &  M. 

1 

20 

3 

25 

550 

750 

C.  G.  E. 

1 

20 

3 

25 

550 

710 

Westg. 

2 

15 

3 

25 

550 

1400 

Lancashire 

3 

15 

3 

25 

550 

730 

Westg. 

1 

15 

3 

25 

550 

710 

Chap.   &  W. 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

J.  &  M. 

1 

■i'A 

3 

25  " 

550 

1500 

i.ang-Uav. 

2 

TA 

3 

25 

550 

725 

Westg. 

1 

TA 

3 

25 

550 

750 

C.  G.  E. 

2 

5 

3 

25 

5.50 

1440 

Excelsior 

4 

4 

3 

25 

.550 

1400 

Excelsior 

2 

3 

3 

25 

550 

1500 

C.  G.  E. 

4 

.3 

.3 

25 

s.™ 

1400 

Excelsior 

1 

2 

3 

25 

550 

1440 

Excelsior 

Writt  Ui 

for 

Price! 

H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  rciJioducLcl  from  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  llexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-jiroofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
im|)orted  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  com])ounds,  consequently  every 
lot  will  be  uniform  in  flexil)ility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 


The  Flexible  Conduit  Co. 


Limited 

Guelph       ^  Canada 
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A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 


ECONOMY  renewable  Fuses 


appeal  strongly  to  users  who  place  safety  above  every  other  con- 
sideration and  to  those  who  take  pains  to  eliminate  all  unneces- 
sary expense. 

ECONOMY  FUSES  afford  maximum  protection  to  electrical 
circuits  because  they  are  correctly  designed  and  accurately  rated. 
They  cut  annual  fuse  maintenance  costs  8o%  because  an  inexpen- 
sive "Drop  Out"  Renewal  Link  restores  a  blown  ECONOMY 
FUSE  to  its  original  efficiency. 

The  ECONOMY  was  the  first  successful  renewable  fuse— and  is 
the  most  successful  today,  both  in  service  and  in  value. 

WRITE  FOR  CATALOGUE 

Economy  Fuse  &  J^lfg.Co.of  Canada  Ltd. 

UNITY  BLDG.  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses— to  150,000  volts 
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THE 


Electric  Fan 


6  inch  retails  in  Canada — $8.50 
9  inch  retails  in  Canada — 12.00 


THE 


IS  THE  ROMANCE  OF  THE  FAN  TRADE 

The  new  1919  model  and  guarantee  insures  big  business  and  no  complaints.  Our  Saturday 
Evening  Post  ads.  alone  will  sell  thousands  for  the  dealers  in  Canada  — IF  YOU  HAVE  THEM  — 
"\  our  sales  arc  sure. 

The  dates  of   advertising  are    as  follows :-'  The  Post"  /-\DrM7>r»    mT^iar  nrE'VIOi:^ 

alone-July  5,  July    19,  July  26,  Aug.    2.  Aug.  9,   Aug.  ORDER   NOW  PLEASE 

16,  Aug.  23  and  Aug.  30 

The    A.  C.  Gilbert-Menzies  Company,  Ltd. 

439  King  St.  W.,  TORONTO 

GILBERT'S  TOY  MOTORS     ELECTRICAL  SETS      GILBERT'S  VIBRATORS  AND  SEWING  MACHINE  MOTORS 


CANADIAN  PORCELAIN  CO. 


LIMITED 


HAMILTON   -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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Are  Your  Lamps  Imprisoned? 

THE  LCXMON  INVENTION  |^ 


prevents  loss  by 
theft  or  breakage. 


Get  our  list  describing  the  Loxon  Lamp 
Guards,  and  giving  prices  and  particulars  of 
this  and  many  other  Electrical  Specialties. 


McGILL  MANUFACTURING  COMPANY 

VALPARAISO,  INDIANA. 


"Clearlite"  No.  2604. 

A  commercial  lighting  unit  of  wonderful  efficiency. 
Scientifically  constructed  to  give  the  utmost  in  light. 
We  have  "Clearlite"  fixtures  in  several  styles. 
Write  for  information  and  prices. 


Northern  Aluminum  Co.^  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductor* 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 


Send  inouirles  to- 


1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


We  have  the  following  3  phase, 
cycle  Used  Motors  in  Stock. 


60 


No. 

H.P. 

Volts 

R.P.M. 

No. 

H.P. 

Volts 

R.P.M. 

3 
5 
2 

3 
5 
5 

550 
550 
550 

1800 
1800 
1200 

3 
3 

50 
50 

2200 
2200 

000 
720 

5 

550 

900 

4 

75 

2300 

900 

4 
4 

10 
10 

15 

550 
550 
550 
550 

1200 
1200 
900 
1200 

3 
2 
7 

75 
100 
100 

2200 
2200 
2200 

720 
900 
720 

2 

15 

550 

,  900 

2 

100 

2200 

600 

6 
2 
2 
2 

20 
20 
30 
35 

550 
550 
550 
550 

1200 
900 
900 
900 

1 

2 
1 

175 
200 

5 

2200 
2300 
550 

600 
600 

900  Slip 

Ring 

4 

35 

550 

720 

1 

550 

900  Slip 

Ring 

3 
2 

5 
2 

50 
50 
75 
75 

550 
550 
550 
550 

900 
730 
900 
730 

2 
2 
1 

10 
20 
30 

550 
550 
550 

900  Slip  Ring 
1200  Slip  Ring 
1200  Slip  Ring 

1 

100 

550 

600 

1 

50 

550 

900  Slip 

Ring 

8 
13 

100 
100 

550 
550 

720 
900 

1 

250 

2200 

720  Slip  Ring 

3 

200 

550 

600 

Motor  and  Transformer  Repairs 
Promptly  Attended  to 

A.  A.  GIDDINGS  &  GO. 

Electrical  Engineers  and  Contractors 

Installations,  Maintenance  and  Motor  Repairs 

200  Mountain  St.  -  Montrea 

Telephone:  Up  2049 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 
General  Salei  Office-72  W.  Adamt  St.,  Chicago,  II). 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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You  Need 
Protection 

From  Theft  and 
Breakage. 

USE 

Monarch 
LOCK  ON  GUARDS 

Made  from  Canadian  Material 
By  Canadian  Workmen 
In  a  Canadian  Town 

Boost  Your  Home  Country 

Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  160 
Watt  Lamp.  Dimensions  . — 
Height,  S'A  inches;  Width.  iVn 
inches.  Holder,  2%  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


Where  quiet  operation  is 
essential 


Repulsion     Start  Induction 

SINGLE   PHASE  MOTORS 


are  i)articularly  desir- 
able for  motor  driven 
ec|uipment  installed  in 
public  b  u  i  1  d  i  ngs. 
schools,  churches  and 
residences. 

Upon  reaching  ap- 
proximately full  speed 
the  brushes  are  auto- 
matically removed  from 
the  commutator. 

riliistrating  a  1  Ii.p.  motor  direct 
connecteil   to   an   organ  blower 

THEY-KEEP-A-RUNNING 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Sales  Offices  in  tne  Principal  Cities 

Stock  carried  in  Canada  by:  5 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Ku(lel  l!elnap  Machinery  Co.,  Ltd.,  Sliaiiglinessy  Bldg.,  McGill  St., 
Montreal. 

Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


Redmanol 


"The  material  of  a  thousand  uses  " 


THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes^  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


This  Conference 
Showed 
Them 

the 
Possibilities 
of 


Look  over  the  article  you  manufacture  carefully 
— study  its  blue  prints  and  specifications.  You 
too  may  find  that  Spaulding  Hard  Fibre  will  save 
you  money  or  improve  your  product.  With  its 
electro  rupture  of  200-400  volts  per  I/IOOO  in.  of  thick- 
ness; Tensile  strength  9,000-13,000  lbs.  per  sq.  in., 
Spaulding  Hard  Fibre  is  rapidly  replacing  iron,  steel, 
brass,  copper,  wood,  hard  rubber,  porcelain,  leather, 
raw-hide,  and  other  materials. 

Let  us  tell  you  where  you  can  use  it 
in  your  product. 

J.  SPAULDING  &  SONS  CO..  Tonawanda  N.  Y 

SUBURB  OF  BUFFALO 


449  Broome  Street, 
New    York  City. 

Illlllllllllllllllllllllllllllllllllllllllllllllllllll 


16C  N.  Clinton  Street 
t'hicago,  111. 

Illi' 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Oftico  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

143  Heaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
074  Barrington  St.,  HALIFAX. 
W.  H.  Hazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  •htpmentt  from  Factory  or  nearest  Warehouse 
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HOIIMmON 

FOR  tVERY  PURPOtfE 

VMOROAR/OII  ElECMFC.  CO.<micaco 


List  of  Motors 


No.  H.P.  Pliase  Speed 
15       3  1500 


50 
00 
50 
25 
25 
10 
3 


750 
750 
750 
750 
750 
1500 
1500 
ISOO 
1800 
ISOO 
900 
1800 
ISOO 


40  2 
15  2 

5    2  or  3 

1    2  or  3  1800 
}4    2  1800 
10    2  or  3  1200 

5 

3  3 
■i'A  3 


1200 
1800 
1800 


Volts 
550 
550 
550 
220 
220 
220 
220 
220 
110 
110 
110 
220 
220 


220 

220 
220 
220 


Cycles 
25 
25 
25 
25 
25 
25 
25 
25 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


Starter 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
no 
yes 


Make 

T.H.E. 
C.G.E. 

Crocker  Wheeler 
Lincoln 
Lincoln 
C.G.E. 
T.H.E. 
Westg.  CCL. 
Fort  Wayne 
Westgh. 
Fisher 

Fuller  Wenstrom 
T.H.E. 

Westgh.  ccr,. 

Westgh.  CCL. 
Westgh.  CCL. 
Westgh.  CCL. 
Union  (New) 
C.G.E.  rewound 
Lincoln 


rewd. 
rewd. 


rewd. 


TRANSFORMER 

I    40  K.W.    Type  R.    2200/220  Volts,  Packard. 

PLATER 

I    Type  C.     Ostrandcr  Seymour,  0  volt,  spcnl  750,  amp.  800. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Menominee 
Fans 


Good  Quality  combined  with  Medium  Prices. 
We  have  in  stock  eight  inch  single  and  three 
speed  and  oscillating  twelve  inch  and  sixteen 

inch  oscillating.  Get  our  trade  discounts  before 
stock  is  exhausted. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  E.  TORONTO 


Mica  Insulation 

We  manufacture  everything,   including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

P.O.  Box  156,  HULL,  Quebec 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  VDiUbtW 
Pcrcival  II.  mitcbeil 

Consultins  and  Snperviiinfi 
Cnginetri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering^. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shippingr  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Toweis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam.  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625   Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Talephooe  Main  6737  505  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6S17       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Exc«Uior  Life  Bldg.  TORONTO 


Chas.  Brandeis,  C.E.^E.E. 

CONSULTING  ENGINEER 

To  Provincial  government,  Municipalities,  Etc. 


Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  kailroad 
Plants,  Ml aterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

390  PHILLIPS  PLACE     i  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrigrhts  and  Infringements.  20  Years'  Ex- 
Ijerience  in  Patents  and  Practical  Engineering 

Kent  Building.  TORONTO 
Yonge  and  Richmond  sts.. 


]mum.  COPYRIGHTS  &  jiFTO 


STANLEY  LIGHTF007 

HEG  O  PATENT  SOLICITOR  *N0  ATTORNCf 
LUMSDEN   BLDG.{'^1\/S}Ji'^'^ )  TORONTO. 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Test*  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  UJS.A. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATEN r  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONI 

MAIN 

2612 


RIDOUT  &  MAYBEE 

Kent  Bldg.,  Yonge  St. 
TORONTO       .       .       .  CANADA 


ESTABLISHED  1849 

BR  ADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  34C  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Out.;  I-ondon,  Ont. ;  Montreal,  Que.;  Ottawa, 
Ont.  ;  Quebec,  Que.;  St.  John,  N.B. ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man.;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S'. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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An  Achievement 

in 

Lighting  Efficiency 


OverheaJ  t'onstruclioii  in  Mt.  Koyal   Tunnel,  Canadian 
Northern  Terminal  Electrification,  Montreal,  Can. 
W.  C.  Lancaster,  Elcc.  Engr. 


Special  Standard  Bronze 

(S.  S.  B.) 

High  Strength  Trolley  Wire 

was  used  in  this  electrification  because,  after 
rigid  tests  by  unbiased  engineers  and  careful 
comparison  of  results  with  similar  tests  on 
hard-drawn  copper  and  steel,  the  superior 
strength,  rust-  and  wear-resistance  of  S.  S.  B. 
Wire  were  found  to  meet  every  requirement 
of  a  service  characterized  by  great  extremes  of 
temperature  and  hard  usage. 

The  clearance  in  this  tunnel  is  only  16  feet 
and  the  messenger  cable  had  to  be  kept  under 
great  tension  so  as  to  flatten  the  catenary  and 
reduce  the  sag  to  a  minimum.  S.  S.  B.  Wire 
was,  therefore,  used  here  for  both  trolley  and 
messenger. 

S.  S.  B.  Wire  can  be  supplied  in  40  and  60% 
conductivities  as  compared  with  copper. 

Write  our  nearest  office  for  samples  and  prices 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal      -      Toronto      -       Hamilton      -  Seattle 


^"Amelite 

IN  the  drive  for  new  trade,  a  bright 
and   scientifically  lighted   store  is 
one  of  the  elements  of  marked  success. 

The  AMELITE  gives  you  every  feature 
essential  to  satisfactory  store  lighting.  It 
combines  in  one  piece  the  advantage  of 
separate  hovf\  and  reflector.  It  is  an 
achievement  in  lighting  efficiency. 

Quickly  and  easily  installed;  one  piece,  no 
connections.  Handsome,  yet  moderate  in 
cost.  Each  AMELITE  packed  securely  in 
individual  container.  Fixture  furnished,  if 
desired. 

For  large  store  rooms,  the  14  inch 
AMELITE  means  the  utmost  in  efficiency 
at  the  lowest  practicable  cost. 

Write  for  prices  today. 

Consolidated 
Lamp  &  Glass  Company 

CORAOPOLIS.  PA. 

WM.  P.  GARVIN,  Canadian  Representative 
62  King  Street  East,  HAMILTON,  ONT. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


AIR  PRESSURE  RELAYS 

Pliiladelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovcrn  &  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTO  STARTERS 

AdamsBagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle.  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 

Martin  &  Sons,  H.  P. 

BOLTS 

McGill  Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric   Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle,  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    W«it!nghouie  Company 


CAR  EQUIPMENT 
Ohio  Bran  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Bovin^  Hydraulic  &  Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHANDELIERS 
IJeardslcc  Chandelier  Mfg.  Company 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln   Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Comparnr 
Cutter  Electric  &  Manufacturing  Company 
Ferranti  Electrical  Company  of  Canada 
Monarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Pliiladelphia  Electric  Co.  Supply  Dept. 

COILS 

Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

Ideal  Commutator  Dresser  Company 

CONDENSEllS 
Bovin^  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal  _  Molding  Company 
Northern   Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsnladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electr-'c  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Monarch    Hleclric  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 
Electiic  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR  BUS  AND  SWITCH 
COMPARTMENTS 

Pliiladelpliia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson  Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 

Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

liearclslce    Chandelier    Mfg.  Co. 

Benjamin  Electric  Manufacturing  Company 

Canadian  General  Electric  Company 

Jefferson  Glass  Company 

Northern  Electric  Company 

Tallman  Brass  &  Metal  Company 

Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

FUSES 

Bussman  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  ft  lilanufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  Si  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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New,  Slightly  Used  and 
Second  Hand  Motors 
For  Sale 

Type  Squirrel  Cage  Constant  Speed 


25 

cycle,  220  volts. 

2—5  H  P..  150<i  R.P.M.  Lincoln. 

2 — 5  " 

750       "  Lincoln. 

25 

cycle,  550  volts. 

") —  1 

H  P..  1500  R.P.M..  Lincoln. 

i —  X 

14(X)       "  Westinghouse. 

1 —  1 

750       "         General  Electric. 

'i— 

1500       "  Lincoln. 

"  Lincoln. 

1500       "  Lincoln. 

1500       "  Lincoln. 

1 — 10 

750       "  Lancashire. 

1-111 

1400       "  Westinghouse. 

■j-m 

1500       "  Lincoln. 

1-  in 

1400       "  Fuller.* 

1—15 

720       "  Crocker-Wheeler. 

1—15 

15(K>       "  Lincoln. 

1—20 

720       "  Westinghouse. 

21  • 

1440       "  Westinghouse. 

1-2.". 

720       "  Crocker-Wheeler. 

1  -25 

750       "  Westinghouse. 

1—25 

750       "         General  Electric. 

1—30 

750       "  Westinghouse. 

1—30 

720       •'  Crocker-Wheeler. 

1—35 

750       "  Lincoln. 

1—35 

720       "  Crocker-Wheeler. 

1—35 

750       "  Westinghouse. 

•Slip  ri 

ng,  variable  speed. 

60 

cycle,  220  volts. 

1—  1 

HP. 

1200  R.P.M.,  Westinghouse. 

1—  1 

12(H)       "  Lincoln. 

J   2 

ISOO 

2—  3 

1800 

1—  5 

1200 

2—10 

1200 

1—15 

1200 

1—35 

1200 

60  cycle,  550  volts. 

1—  1 

H.P. 

,  ISOO  R.P.M. ,  Lincoln. 

2—  2 

1200 

3—  T/i 

1200 

1—15 

1200 

2—50 

900 

2—75 

900 

1— 10f> 

900 

Our  list  of  motors  has  been  reduced 
by  16  since  first  published  one  month 
ago.  Every  motor  in  the  list  is  in 
good  running  order — The  Lincolns 
are  Fully  Guaranteed. 


Lincoln  Electric  Co* 

of  Canada,  Limited  TORONTO 


1109 
Temple  Building 


Assembling  and  Repair  Shop 
3  Jarvis  St.,  TORONTO 


In  our  Toronto  Shop  we  have  3  Lincoln  Arc 
Welders  and  can  handle  electric  arc  wel- 
ding in  the  shop  or  outside  even  where  no 
supply  current  is  available. 


New  Tumbler  Switch 

Snap  Cap — No  Screw 


Quick 
"Make" 

and 
"Break" 


A  Much 
Improved 

Switch 
For  The 
Same 

Money 


Manufacturers 

The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  2^  inches,  diameter  Ih  inches 
with  two  I  inch  wire  grooves. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 
wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,   III.,  U.S.A. 

Canadian  Agents: 

R.  E.  T  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


95  King  St.  East 
401  New  Birks  Bldg. 
406   Vancouver  Block 
703    Confederation    Life  Bldg. 
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FUSE  BOXES 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Power  Plant  Equipment  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelpliia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Haniillon   Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 
Roving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  AUis-Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson  Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sona  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Departrrient 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  rHard  Fibre) 
Spauldinc  ft  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  ft  Knott,  Inc. 

IlUnoi*   Electric    Porcelain  Company 

Molonej  Electric  Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electric*  Ltd. 


LAMP  BULBS  (BItctrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco  Philips   Co.,  Limited 

Electrical   Maintenance  &   Repairs  Company 

Hatheway  &  Knott 

Lincoln  Electric  Company  of  Canada 

Moloney  Electric  Company 

Northern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   CJeneral   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self- Lubricating  Carbon  Co. 

OFFICE  FURNITURE 
Canadian  Office  Sc  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Agencies  Regd. 


PAINTS  ft  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  ol  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltate) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 
Canadian  Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company 

MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin  Electric  Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADES 

lieardslcc  Chandelier  Mfgf.  Company 

SHADE  HOLDERS 
Harvey  Hubbell  Company 

SOCKETS 

Benjamin   Electric  Manufacturing  Companr 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Metal   Molding  Company 
Northern  Electric  Company 
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Peirce 

Expansion  Bolts 


No.  2.    !4  'x2  ' 


The  most  efficient  and  econ- 
omical means  of  attaching  all 
kinds  of  electrical  fixtures  to 
brick,  stone  or  cement.  Get 
samples.    Try  them. 

Hammer  Drills^  Drill  PointSy 
Tamping  Tools 
All  sizes  in  stock 

Acme  Stamping  &  Tool  Works  Ltd. 

Hamilton,  Ont. 


NACCOVERN 

aCOMHUlY 


IMORR 
OMTQ 


POWER 

MHINERY 


as 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Publithed  Stock  Lists  for  above  apparatus. 

Staff   of   Engineering  Specialists  with   three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND  SELLERS  OF 
NEW  AND  USED  MACHINERY 

A   Continent-wide  Service 


Ideal  Commutator 
Resurfacer 

Yon  no  longer  need  to 
tnrn  (iovvii  commntators 
on  a  lathe.  The  Ideal 
will  cut  down  high  mica, 
ridges  and  high  bars 
and  smooth  out  low  spots 
while  machines  are  un- 
der load !  Works  on 
both  commutators  and 
collector  rings.  The  Ideal 
is  an  abrasive  block — not 
a  natural  stone  that  clogs 
with  copper  dust,  but  a 
manufactured  product  of 
uniform  density  and  cut- 
ting quality  throughout. 
Guaranteed  to  give  satis- 
faction. Saves  time,  la- 
bor, expense.  Used  by 
biggest  concerns  on  the 
continent. 

Our  free  trial  offer 
will  convince  you.  Send 
che  coupon — you  will  in- 
our  no  obligation. 

Ideal  Commutator 
Dresser  Co. 

4  So.  Dearborn  St., 
Chicago. 


SEND  THE  COUPON  FOR  FREE  TRIAL 


Ideal  Commutator  Dresser  Co., 

4  S'o.  Dearborn  .Street,  Cliicago. 

Gentlemen : 

Gentlemen  : 

Please  send  me  an  Ideal  Commutator  Resurfacer  for  free  trial, 
ft  is  understood  that  if  I  am  not  fully  satisfied  with  it  I  will  re- 
turn it  at  your  expense.    I  want  to  use  it  on  equipment  as  follows  : 

.\pprox.  R.P.M   Diam.  of  Com.  or  Ring   

.\pprox.  width  of  com.  or  ring  surface   

Approx.   distance   betw^een   brush  sets   

Condition   

Ring  material  (cojiper,  steel,  etc.)   

My  name  is    Position   

Company   

Company  address   

City  
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 
Hissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Friedley-Voshardt  Company 

STANDS— VISE,  PORTABLE 
Martin  &  Sons,  II.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Coinpany 
Canadian   Hart   Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 
Adams  Bagnall  Electric  Company 
Canadian   Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Cumberland  Electric  Mfg.  Company. 
Dominion  Iron  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 
Thordarson  Electric  Manufacturing  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 
Northern  Aluminum  Company 


TURBINES 

Boving  Company  of  Canada 
Canadian  Allis-Chalmert  Company 

Hamilton  Company,  Wm. 
•MacGovern  &  Company 
Smith  Company,  S.  Morgmn 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern  Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston  &  Company 

Onward  Manufacturing  Company 

Pringle,  R.  E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian  Allis-Chalmers  Company 

WELDING  EQUIPMENT 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


Milling 
Cutters 

Taps  Dies 
Reamers  Drills 

A  Line  that  is  Made  in  Canada 
Guaranteed  and  Sold  on  Merit. 

Pratt  &  Whitney  Co.  of  Canada,  L  imited 

Dundas,  Ont. 

Montreal  Winnipeg  Vancouver 

723  Drummond  Bldg.  1205  McArthur  Bldg.  609  Bftnkof  Ottawa  BIdg. 
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"'  Thot.  S.  .  Young,  General  Manager 

Hugfati  :G.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumbermah,' 

Contract  Recorji^   Electrical  News 

MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Buildini; 
and  Engineering  - 

The  Hugh  G.  MacLean  Co ,  Ltd 

'  Publishers  - 

Coal  Review  Western  Canada  Contractor;: 
,    The  Gonunercial   Western  Lumberman 

• , '    ■■        -s  ^   ■  ;  - 

'  '  ;     .  ■  Toroitto,  llontreal.  Winnipeg,: 

- ,  J  Vancouver,  Chicago,  New  York, 

London,  (Eng.) 


Canadian  Protected 


American  Patented 


C493— 14  spread 

We  have  a  2  light  and  3  light 
pan  to  match 

Get  our  Catalogue 

Friedley  Voshardt  Co. 

733-37  S.  Halsted  St.,         CHICAGO,  ILL. 

Canadian  Representatives: 

DUGGAN  &  LEVY 
166  King  St.  W.  TORONTO,  CAN. 


NoteThat  -The  Cheapest 

STORAGE  BATTERIES 

are  those  made  by  the  Canadian  Hart  Accumulator 
Company  at  St.  Johns,  Quebec. 

Save  at  least  3  5  per  cent,  customs  duties  on  Storage 
Batteries  for  every  purpose.  For  lighting  Farms, 
Towns,  Country  Houses,  or  for  Electric  Trucks, 

May  We  Quote    ?    Our  Prices  to  You 

CANADIAN  HART  ACCUMULATOR 


CO.,  LIMITED 


ST.  JOHNS,  QUE. 
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W^stinghouse 

Automatic  Electric  Ranges 


The  Westinghouse  "Automatic 
Electric"  is  a  full  sized  range  large 
enough  for  any  family,  yet  eco- 
nomical even  when  cooking  for 
two.    It  revolutionizes  cooking. 

The  time  clock  turns  on  the 
current  at  any  hour  set.  The  auto- 
matic thermometer  turns  it  off 
when  the  ovens  reach  the  desired 
temperature.  Then  the  ovens  use 
no  more  electricity,  but  continue 
to  cook  the  meal  with  the  stored 
up  heat,  like  a  fireless  cooker. 

Every  part  of  the  range  can  be 
kept  sweet  and  clean.  Everything 
can  be  instantly  removed  from  the 
ovens,  and  the  ovens,  which  are 
lined  with  rust-resisting  metal, 
thoroughly  scoured  and  dried. 
There  are  no  inaccessible  places 
for  dirt  or  crumbs  to  collect. 


Type  3-19-B  Full-Automatic  Electric  Range 


We  also  manufacture  non-automatic  electric 
ranges,  and  semi-automatic  ranges  in  which  the 
current  is  turned  on  by  hand  and  an  automatic  ther- 
mometer rings  a  bell  when  the  desired  temperature 
is  reached,  as  a  reminder  to  turn  the  current  off  by 
hand. 

There  is  not  a  more  economical  electric  range 
than  the  Westinghouse,  nor  one  that  is  more  conven- 
ient, substantial  and  durable. 


Type  2-1 9- B  Semi-automatic  Electric  Range 


Our  nearest  Office  will  give  Further  Particulars 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toroato  Montreal 


Traders  Bank 


Guranlee 
Co'y  BIdg. 


Ottawa 

Ahearn  &  Soper 
Ltd. 


Halifax      Ft.  William  Winnipeg 


105  Hollis 
St. 


Cuthbertson 
Block 


158  Portage 
Ave.  E. 


Edmonton 

211  McLeod 
BIdg. 


Calgary 

Canada  Life 
BIdg. 


Vancouver 

Bank  of  Ottawa 
BIdg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  ii  uied  by  the  Hydro  Electric  Commission  it 
pioof  that  it  ii  all  we  claim  for  it.  It  certainly  is  not  an  experiment. 
Ijy  the  fact  that  it  ii  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  spilngs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  tlie  tension 
of  the  laminated  copper  contact.     All  arcing  is  taken  up  on  the  carbon*. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in 
siallation  by  using  our  Type  IT  lI.E.H.  Solenoid  Switches,  which  aie 
suiiahlr  for  any  freijuency  on  multiple  circuit  or  O.C.  Series  circuit. 


Th« 


Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phana 

902-903 


162  Adelaide  Street  West 
TORONTO 


Baach 

1723  1930 


JONES  &  GLASSCO 

(REG'D) 

ENGINEERS 
MONTREAL  AND  TORONTO 

Specialists  in 

POWER   TRANSMISSION  CHAINS 

CANADIAN  AGENTS  FOR 


"RENOLD" 

Patent  Silent  and  Bush  Roller  Chains 


"MORSE" 

Rocker  Joint  Silent  Chains 


CHAIN  DRIVES  FROM  1/4  H.P.  TO  5000  H.P.  IN 
SUCCESSFUL  OPERATION 


Write  for  particulars  to 


Head  Office 


Branch  Office; 


ST.  NICHOLAS  BUILDING 

MONTREAL 


1204  TRADERS  BANK  BUILDING 

TORONTO 
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IVe  have  a  large  stock  of 

New  and  Used 


Motors  and  Generators 


Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET 

MONTREAL 

We  extend  a  cordial  invitation  to  the  electrical  fraternity 
to  call  upon  us  in  our  new  building—  the  largest  and  best  equipped 
electrical  repair  establishment  in  Canada. 


G  &  W  POTHEADS  FOR  INSIDE  USE 

Are  made  in  all  Sizes,  Shapes  and  Voltages 

Five  styles  of  construction  in  twelve  shapes  give  an  almost  unlimited  range  of  selection.  Any 
size  of  cable  or  conduit  can  be  fitted.    Terminals  either  detachable  or  non-detachable. 


Type  "I'" 
Fl.-it 
f'otliead 


Type  "Q" 
Porcelain 
Pothead 


Type  "N" 
Abutting 
Pothead 


Catalogue  No.  10  illustrates  various  shapes  clearly. 

upon  request 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.  S 


A.  H.  Winter  Joyner,  Ltd..  100  Wellington  St.  W.,  Toronto. 
A.  H.  Winter  Joyner,  Ltd.,  17  St.  John  Street,  Montreal. 
Bentz-Richardson  Co.,  Ltd.,  692  Notre  Dame  Ave.,  Winnipeg. 
General  Supplies.  Limited,  Calgary  and  EMmonton. 


For  the  Ends  of  Cables 


Mailed 


/ol.  XXVIII    No.  10  Toronto,  May  15,  1919 


MOLONEY  TRANSFORMERS 

MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents  :   Frank  Darling  &  Co.,  Ltd.  Vancouver  Genera)  Supplies  Ltd.,  Calgaiy  Great  West  Electric  Co.,  Ltd.,  Winnipeg 

District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.  1221-2  Bank  of  Hamilton  Bld^.,  Toronto 


THE   ELECTRICAL  NEWS 


May  15,  1919 


■ 


i9      flCX  , 


;awa  Evenif-^  Ioti 


HUGHES 
Electric  Ranges  and 
Water  Heaters 

From  Coast  to  Coast  during  the  month  of  June 
we  are  advertising  HUGHES  Cooking  and  Healing 
Devices. 

The  Canadian  people  are  demanding  the  Electric 
Range.    We  are  helping  create  that  demand. 

Of  course,  Mr.  Dealer,  you  are  going  to  grasp 
this  opportunity  to  increase  your  revenue  by  joining 
this  Dominion-wide  campaign  on  Canada's  most 
popular  Electric  Range — "THE  HUGHES."  Manu- 
factured in  the  only  factory  in  Canada  producing 
a  complete  line,  from  the  large  Hotel  to  Bakery 
Type  equipment  down  to  the  Kitchenette 
size — a  Range  to  meet  each  and  every 
requirement. 

Cooking  by  electricity  is  the  most 
scientifically  correct  and  ideal  method 
known  to-day — food  is  perfectly  cooked 
and  more  nutritious,  supreme  cleanliness, 
economical  in  time  and  money.  No  one 
once  using  will  ever  return  to  other 
methods. 

Sell  yourself  the  idea,  your  Customer 
already  has  it.  We  are  placing  this  Idea 
before  one  and  one-half  million  prospec- 
tive customers. 

Your  proportion  of  the  results  is  how 
much? 

You  will  find  your  answer  at  our  near- 
est Local  House.  Don't  delay.  Obtain 
it  at  once. 


%  wmmmtx 


Northi^rft  Ekctr/c  Comparty 


LIMITED 

TORONTO 


LONDON 


REGINA 


WINNIPEG 


S8  s 


i 
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Final  Judges  Approve  0-B  Gas  Weld  Bonds 


A  user  of  any  product  is  the  final  judge  of  its  worth. 
The  experiences  of  two  0-B  Gas  Weld  Bond  users  are  re- 
corded below: 


I'i'i'i't 

!'!'!'!' 


1 1 1 1 1 

i' ' ' ' ' 
iiiii 
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Vi'  '  '  ' 

'IIIII 
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1 1 1 11 
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A  Canadian  road  made  the  first 
commercial  installation  of  O-B  Gas 
Weld  Bonds.  Traffic  consists  of  heavy 
interurhan  cars,  frecjuent  freight  trains 
with  electric  locomotives  and  occa- 
sional electric  passenger  trains. 


A  high-speed  interurhan  recently 
used  ahout  5500  O-B  Gas  W^eld  Bonds 
for  rehonding. 

The  property  volunteers  the  infor- 
mation that  due  to  these  O-B  Bonds 
it  has  heen  ahle  to: 


II  I  II 
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After  the  O-B  Bonds  had  been  in 
service  ahout  three  years  they  were 
inspected  and  found  practically  100 
per  cent.  good. 


Give  better  service. 
Keep  better  schedules. 
Reduce  armature  burn-outs. 
Cut  power  cost. 


i;i  1  i  I 


Other  rozds  are  getting  the  same  results.      Send  for  booklet. 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 


Open  Track 
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Paved  Track 
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itie  ONLY  GOOD  GOODS  ARE  IMITATED  ^^ttW^ 


Cheapness  of  material  doesn't  interest 
the  good  workman.  He  wants  what  is 
economical  in  the  long  run. 

That's  why  he  likes 

North(^rft  Ekctric 

DURADUCT 


Kcf  C«n.  patent  Oft<c 


It  saves  time  and  labor  in  fishing  the 
wires  through  it,  and  therefore  costs 
less  in  the  end. 


NorthQr^^  Ehctnc  Comp  artY 


Montreal 
Halifax 
Ottawa 


UMITED 

Toronto 
London 
Winnipeg 


Regina 
Calgary 
Vancouver 


DURADUCT 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,     Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


«.  92V4% 


EFFICIENCY 

Under  Actual 
Operating  Condition- 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa, 

H.  B.  VanEvery,  Rep.,  405  Power  BIdg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents : 

Geo.  H.  Jameson,  Vancouver  J  L.  Neilson,  Winnipeg,  Man. 


Hmdmanol 

"The  Perfect  Electrical  Insulation 


Made  from  The  Anhydrous  Phenol  Resin  Compounds 
They  excel  in  Heat  Resistance,  Dielectric  Strength,  Mechanical  Strength,  Accuracy  of  Dimensions 

WRITE  FOR  CATALOG 

Redmanol  Chemical  Products  Co.,  656  W.  22nd  Street,  Chicago,  111. 


May  l.>.  I'JIO 
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Write  to  ui— the  manufac- 
turers— to-day  for 
particulars. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  St.,  TORONTO  61  Albert  Street,  WINNIPEG 

340  University  Street,  MONTREAL 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  .  .  50 

Allen  Company,  L.  B   59 

Allen  Inspection  Company    GO 

Banfield  &  Co,  W.  H  

Beardslee  Chandelier  Mfg.  Co.   ...  57 

Beaubien,  De  Gaspe   60 

Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb   59 

Branston  Company,  Charles  A  

Boston  Insulated  Wire  &  Cable  Co.  6 
Boving  Hydraulic  &  Engineering  Co.  55 

Bradstreets   60 

Brandeis,  Charles   CO 

British  Aluminium  Company  

Bussman  Electric  Co  

Calebaugh  Self  Lubricating  Carbon 

Company   51 

Canadian  Bridge  Company    (il 

Canada  Wire  and  Cable  Company  .  .  59 
Canadian  Crocker  Wheeler  Co.   . .  . 
Canadian  General  Electric  Co.  .  .  13-16 

Canadian  Drill  &  Electric  Box  Co.  49 

Canadian  Hart  'Accumulator  Co.  . .  63 

Canadian  Krantz  Mfg.  Co  

Canadian  Laco-Philips  Co.,  Ltd.   . . 

Canadian   Porcelain   Company    ....  55 
Canadian   Westinghouse  Company. 
Chamberlain  &  Hookham  Meter  Co., 

Limited    7 

Century  Electric  Company    57 

Clemens  Electrical  Corporation  ...  11 

Cleveland  Armature  Works    61 

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co.  . . . 

Cutter  Company   14 

Cutter  Company,  Geo  

Daum,  A.  F   52 

Dayton  Fan  &  Motor  Co  '.  48 

Dennison,  H.  J.  S   60 

Devoe  Electric  Switch  Company  . .  12 

Dossert  &  Company   51 

Duncan  Electrical  Company  

Economy  Fuse  and  Mfg.  Co   62 

Electric  Maintenance  &  Repair  Co.  63 


Electric  Service  Supplies  Company 

I^lcctrical  Engineers  Equipment  Co.  14 

P21cctrical  Testing  Laboratories  ....  60 

Ewart  &  Jacob   60 

Ferranti  Electric  Company    15 

Flexible  Conduit  Company    47 

G.  &  W.  Electric  Specialty  Co  

Gest,  G.  M.,  Limited  

Giddings  &  Co.,  A.  A   53 

Great  West  Electric  Company  ....  50 

Hall  &  Co.,  W.  A   18 

Hamilton  Company,  Wm   C 

Hatheway  &  Knott   15 

Hessco  Company   53 

Ideal  Commutator  Dresser  Co   53 

Illinois  Electric  Porcelain  Co  

Jefferson  Glass  Company   20 

Jones  &  Glassco  

Joyncr,  A.  H.  Winter,  Limited  ....  60 

Kelsch,  R.  S   60 

Kent  Brothers   42 

Kerry   &   Chace,   Limited    60 

Lancashire  Dynamo  and  Motor  Co.  58 

Leeds-Northrup    Company    8 

Lightfoot,  Stanley    60 

Lincoln  Electric  Company  of  Canada  62 

Lindsley  Brothers  Company   61 

Lowry  Power  Equipment  Co.,  E.  A.  45 
Lyman  Tube  and  Supply  Company 

MacGovern  &  Company   51 

Martin  &  Sons,  H.  P   42 

Masco  Company   50 

McGill  Manufacturing  Company  .  .  61 
Mica  Company  of  Canada,  Ltd.  .  . . 

Mitchell,  Charles  H.  &  Percival  H.  60 

Moloney  Electric  Co.  of  Canada  .  .  1 

Monarch  Electric  Company   42 

National  Cartage  &  Supply  Company  57 

National  Electric  Heating  Company  64 

National  Metal  Molding  Company.  4 


New  Process  Specialty  Co   53 

Northern  Aluminum  Company   ....  59 

Northern  Electric  Company   2 

Ohio   Brass   Company    3 

Orpen    Conduit    Company    49 

Packard  Electric  Company   

Petrie,  H.  W   44 

Philadelphia  Electric  Company  Sup- 
ply IJcpt   17 

Philip  &  Sons,  E.  J   OO 

Phillips  Electrical  Works,  Eugene  F.  43 
Pittsburgh  Reflector  &  Illuminating 

Company   52 

Pratt  &  Whitney  

Pringle,  R.  E.  T.,  Ltd   64 

Redmonal    Chemical    Products    Co.  6 

Ridout  &  Maybee   00 

Robbins  &  Myers  Company   19 

Robertson  Ltd.,  J.  M   (iO 

Robertson  Mfg.  Co.,  P.  L   7 

Salisbury  Electric  Co  

Sammett,  M.  A   GO 

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan   C 

Spaulding  &  Sons  Company,  J.  ... 

Spielman   Agencies,   Regd   50 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   51 

Steel  Company  of  Canada    10 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Co   61 

Thompson,  Clarence   60 

Thompson,  Fred  &  Co  

Thompson  Levering  Co   57 

Thordarson  Manufacturing  Company  59 

Toronto  and  Hamilton  Electric  Co.  51 

Tubular  Woven  Fabric  Company  . .  5 

Walger  Connector  Co   59 

Wagner  Electric  Manufacturing  Co. 
Ward  Leonard  Electric  Company.  . 
White  Electrical  Company,  T.  C. .. 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measnrement  of  Resistance* 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thorough'y  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ats. 


Electrical  Measuring  Instrument* 


PHILADELPHIA.  PA. 
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-A  "Galvaduct"  Building 


Service  Building  of  Hydro-Electric  Power  Commission,  Strachan  Avenue,  Toronto 

"  GALVADUCT 


11 


and  "LORICATED 


GALVADUCT 


if 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


''LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 


May  15,  1910 

P-IT  ■  f'l 
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THE  CIEMENS  ELECTRICAL  CORR 

OF  CANADA,  ITD. 

tKING  WILLIAM  &  FER0USON  AV£< 

H^m^l^ol1  Canada^ 


j.c 

Refillable  Fuses 


4  Cartridge  Type 


Knife  Blade  Type 

ALL  Copper  ends. 

The  J.C.  Refillable  Fuses  are  now  in 
general  use  throughout  Canada  by 
Power  Companies,  office  buildings, 
Government  buildings  and  other  large 
users. 

The  J.C  gives  a  sure  contact. 

The  J.C  Refills  are  accurate. 

The  fibre  tubes  do  not  char,  and  are 
asbestos  lined. 

The  J.C  Refillable  Fuse  is  simple  in 
construction  and  a  money  saver. 

Write  for  Bulletin  No.  6. 

H.E.P.C.  approval  No.  9. 

Manufactured  by 

Clemens  Electrical  Corporation 

Limited 

HAMILTON,  ONT. 

Eastern  Representatives: 
Electrics  Limited,  22  St.  John  St.,  Montreal,  P.Q. 
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Devoe  Type  "A''  Externally 
Operated  Safety  Service  Switches 


MADE  IN  CANADA 


BY  CANADIANS 


FOR  CANADIANS 


(1)  Steel  box  built  according  to  the 
latest  rules  of  the  Hydro. 

(2)  Slotted  screw  hole  enabling  one 
man  to  install  same  (This  is  of 
great  help  to  the  wireman). 

(3)  Front  Jaws  make  90%  contact. 

(4)  Auxiliary  quick  break  blades 
attached  direct  to  blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron  well 
rivetted   together   and  connect- 


ing steel  rod  to  yoke. 

(7)  Square  steel  operating  rod  hav- 
ing moving  arms  attached  and 
connecting  to  yoke  enabling  all 
blades  to  make  contact  at  same 
time. 

(8)  Snap  catch  with  hole  for  pad- 
lock. 

(9)  Monson  Slate  Base. 

(10)  Holding-down  screws  enter 
from  back  with  nuts  on  top, 
making  removal  of  switch  easy. 


(11)  Locking  device  to  prevent 
switch  being  closed  if  necessary. 

Cl2)  Strong  check  preventing  strain 
on  switch  when  operating. 

(1.3)  Blades  are  made  of  98%  Pure 
Cooper  having  two  spring  wash- 
ers well  rivetted  to  hinge  jaws 
and  making  90%  contact. 

(14)  Fibre  yoke  mounted  on  copper 
blocks  pinned  and  soldered  to 
blades. 


There  are  good  reasons  for  the  acknowledged  superiority  of  the  Devoe  Safety  Type  .Switches. 
A  few  of  them  are  stated  above,  study  them. 

It  is  points  such  as  these  that  make  the  difference  between  a  switch  that  merely  looks  good  and  a  switch  that 
actually  is  good. 

Devoe  Safety  Switches  arc  designed  and  built  with  painstaking  care.  They  embody  every  known  and  tested 
feature  of  design  and  construction  that  can  make  for  simplicity,  efficiency  and  durability. 

Devoe  Safety  Switches  may  be  purchased  with  absolute  confidence  in  the  real  satisfaction  they  will  give  and  in 
the  actual  economy  they  will  effect. 

There  are  many  styles  to  meet  any  need  built  by  the  Devoe  which  is  a  reminder  and  a  pledge  of  Quality. 

All  our  Safety  Type  Switches  are  examined  and  labelled  under  direction  of  the  Hydro  Electric  Power  Com- 
mission of  Ontario. 

*'We  Lead,  watch  the  Others  Follow*' 

THE  DEVOE  ELECTRIC  SWITCH  CO. 

414  Notre  Dame  St.  West,  Montreal 


May  15,  1919 
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I  Canadian  General  Electric 

I  Household  Appliances 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


Safe 
Sanitary 

Simple  to  Operate 

IP 


Coffee  Percolator 


Immersion 
Heater 


Four  Heat  Round  Grill 


"Sovereign''   Electric  Iron 


Electric  Range 


Water  Boiler 


Summer  is  Coming 

with  its  hot  sultry  days.  Doesn't  the  idea  suggest  to  the  live 
dealer  a  splendid  opportunity  to  sell  electric  Household  appli- 
ances. 

The  modern  housewife  is  quite  willing  to  be  shown  how  she  can 
eliminate  drudgery  from  her  housework,  especially  during  the 
hot  summer  months. 

I  All  she  needs  is  to  have  the  advantages  of  electric  Household  appliances  explained  to 
I  her. 

I  From  the  standpoints  of  comfort,  convenience  and  cleanliness  in  her  kitchen  equipment 
I   the  present-day  housewife  is  recognized  as  a  discriminating  buyer. 

I  C.  G.  E.  electric  appliances  have  always  been  acknowledged  leaders  in  their  respective 
I   fields.   They  are  the  product  of  years  of  research  work  by  experts. 

I   Are  you  handling  this  famous  line? 

I  Write  and  ask  for  our  special  terms. 

I  Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Cobalt,  South  Porcupine,  g 

Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria.  g 

lllllllllllllllllllllllllllllllllllllllllllllllllllllilUIIIIIIIIIIIIIIIIIIII^ 
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Sphere  Gap  Lightning  Arresters 

The  design  is  simple,  the  construction  is  simple.  No 
superfluous  parts  to  demand  attention  or  get  out  of  order. 

^'Maximum  Protection  at  Minimum  Cost'' 


Several  years  of  successful  operation  on  some  of  the  largest  power 
systems  have  yielded  highly  satisfactory  results. 

Get  the  whole  engineering  story 
about  this  Arrester  in  our  Bulletin 
108.    Send  for  it  to-day. 


Electrical  Engineers  Equipment  Co. 

110  W.  Madison  St.,  Chicago,  U.S.A. 

Northern  Electric  Co.,  Limited 

Everywhere  in  Canada 


Lin  IE 


Cat.  No.  7604,  66000  volt,  arrester 


I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa. 


New  York,  50  Cliurch  St. 
Detroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone  BIdg 


Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan  Life  BIdg. 

ECCLES  &  SMITH  COMPANY 


I. OS  Angeles 


San  Francisco 


Portland,  Ore, 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No,  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
411G(! 
41121! 


Pi  iniary 
Voltage 
100  120 
100-120 


Cycle 
00 


Secondary 
Voltage 
8 
8 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 

KILLARK  ELECTRIC  MFG.  COMPANY 


ST.  LOUIS.  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


7\ 


I? 

K 
K 
Al 
N 
T 
I 


rERRANTI 


Single  phase  Transformer  with  cover  removed 


Pole  Type 

Transformers 


Note  the  illustration  showing  Transformer 
well  down  in  the  tank  allowing  all  terminals  to 
be  well  under  oil.  Simple  H.  T.  Porcelain  con- 
necting Block,  allowing  percentage  taps  to  be 
changed  quickly. 

Standard  Transformers  carried  in  stock 
for  urgent  deliveries 

Ferranti  Electrical  Company 

of  Canada,  Limited 

90  Sherbourne  St.     128  Bleury  St.     3  Victoria  Rd.    592  Notre  Dame 
TORONTO  MONTREAL      HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.   P.  Bartlenian 
Timmins 
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I  Edison  Mazda  Tungsten  Lamps  f 
I  Keep  Down  Lighting  Expenses  j 


Don't  forget  that  Edison  Mazda  Lamps  are  the  product  of  Canadian 
Capital  and  Labor.    When  you  buy  them,  you  are  promoting  the  interests 

of  your  own  community. 

The  Edison  Mazda  Booklet,  "Edison  Mazda  Means     Electric  Light  for 
Everybody,"  can  be  secured  from  your  Dealer  or  is  sent  gladly  upon 

request. 

Canadian  General  Electric  Co.,  Limited 


I  Better  Lighting   at  less 

r-  cost  is  the  object  in  the 

1  construction    of  Edison 

M  Mazda  Lamps.  That  this 

I  object    has    been  well 

1  achieved  is  borne  out  in 

1  the    fact     that  Edison 

I  Mazda   Lamps   now  en- 

I  joy   an   enormous  distri- 

1  bution  and  sale  through- 
■         out  the  Dominion. 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^^ 


Head  Office      -  TORONTO 


Whether  for  the  factory,  I 

tlie  home  or  the  automo-  J 

bile,  Edison    Mazda  1 

Lamps  will  give  the  ut-  1 

:most  service  in  effective  1 

ilhimination,     durability,  1 

candle  power  and  length  | 

of    life.     The    economy  | 

they  effect  is  of  vital  in-  J 

terest  to  you.  g 


lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^^ 


llranch  Offices:  Montreal,  Oiicbec,  Halifax,  Sydney,  St.  John,  Ottawa,  llamiltoTi,  London,  Cobalt,  Soutli  Porcupine,  Winnipeg,  Calgary, 

Edmonton.  Nelson,  Vancouver  and  Victoria. 
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Die-Cast  Metal  Bushings 
Do  Away  With  Clamps 

Clamped  fittings,  because  of  irregu- 
larities in  themselves  or  in  the  porce- 
lain, may  exert  excessive  spot-pressure 
upon  your  insulators.  Cemented  fit- 
tings work  loose  under  continuous  vi- 
bration or  may  crack  the  porcelain  by 
reason  of  the  cement's  shrinkage. 

In  "FRANKLIN"  Post  Type  Insulat- 
ors, such  fittings  are  eliminated. 
"FRANKLIN"  construction  provides 
metal  bushings  which  are  moulded  to 
the  porcelain. 

The  intimate  contact  of  these  bushings 
with  every  point  of  the  porcelain's  circum- 
ference, hrin<js  about  an  even  distribution  of 
strains.  Thus  the  carryinj^  capacity  of  the 
Insulators  is  multiplied,  and  the  likelihood  of 
breakdown  reduced  to  the  minimum. 

Freedom  from  flash-over  points  and  a  gen- 
eral structural  superiority  which  is  apparent 
in  every  detail,  also  recommend  "FRANK- 
LIN" Post  Type  Insulators  to  your  consider- 
ation. 


SELLING  AGENTS 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132"South  Eleventh  Street 
Philadelphia 
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CONDOR 
LAMPS 

Made  in  Holland 

Carbon  Lamps 
Tungsten  Umps 
Nitrogen  Lamps 
Reflector  Lamps  with  Shades 

Orders  taken  for  IMMEDIATE  SHIPMENTS.  Orders  taken  for  FALL  DELIVERY 

All  Lamps  Guaranteed 

W.  A.  HALL  &  CO. 

164  King  St.  West,  TORONTO 

Sole  Agents  for  Canada 


May  1.'),  I'Ji'J 
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Service  Which  Builds  Good  Will  For 
Manufacturery  Dealer  and  Central  Station 


Manufacturers  of  electric-driven  la- 
bor saving  devices  know  that  the  ser- 
vice their  product  gives  is  very  largely 
dependent  upon  the  motor  used.  That 
is  why  so  many  of  the  leading  manu- 
facturers of  electric-driven  devices 
equip  their  product  with  R  &  M  Mo- 
tors. Uninterrupted  service  and  en- 
thusiastic users  are  insured  by  the  un- 
failing reliability  of  the  motors. 

For  the  same  reason  central  stations 
can  recommend  R  &  M  equipped  de- 
vices to  their  customers  with  the  know- 


ledge that  users  of  these  devices  will 
be  satisfied  users  and  boosters  for  cen- 
tral station  service. 

R  &  M  Motors  are  found  on  leading 
motor-driven  devices  for  all  services 
in  the  home,  office,  store,  factory — 
everywhere  that  electric-driven  labor 
saving  devices  are  used.  Electrical 
dealers  and  central  stations  can  sell  and 
recommend  these  devices  with  R  &  M 
Motor  equipment,  knowing  they  are 
built  throughout  on  a  quality  basis  and 
that  they  will  make  good  in  service. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


Dawson   &   Co.,  Ltd. 
Montreal 


La  Cie  Codere  4  Fils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co., 
Quebec 


Ltd. 


Eastern  Electric  Co.        John  Starr.  Son  &  Co..  Ltd.  Great  West  Electric  Co.  Rogers   Electric   Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 

Ud)hms  £l  Hvers  Motors 
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They  Make  Night  Like  Day 

"MOONSTONE*'  M. 

Ball  Globes 


"MOONSTONE"  Ball  Globes  furnish  the  pure  white 
light  that  not  only  lightens  a  city  or  thoroughfare  effect- 
ively, but  beautifies  it  as  well.  They  provide  the  white  way 
that  comes  next  to  daylight,  and  are  selected  to  lighten  many  Canadian 
cities  and  towns. 

"MOONSTONE"  Ball  Globes  maintain  a  uniform  quality,  and  can  be 
relied  upon  to  give  the  best  possible  service.  Our  handsome  new  catalogue! 
is  ready,  send  for  a  copy. 


Made  in  Canada  by 

Jefferson  Glass  Co., 

Limited 

Factory  and  Head  Office  :  388  Carlaw  Ave.,     rp  m  » 

Down  Town  Show  Rooms:    164  Bay  Street      1  U  K  U  IN  1  U 


MONTREAL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 


Nfay  1.',  1010 
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Electric  Trucks  Used  Extensively 
In  Coal  Delivery. 

In  Boston,  Chicago.  New  York  and  elsewhere,  electric 
trucks  are  employed  extensively  in  the  movement  of  coal 
from  the  yards  to  consumers.  A  study  of  comparative  operat- 
ing costs  indicates  that  coal  is  moved  at  a  lower  cost  per  ton 
mile  by  electric  trucks  in  the  cities  than  by  any  other  form  of 
transportation.  This  fact  is  being  realized  by  many  large  coal 
companies,  and,  as  a  result,  there  are  some  far-reaching  de- 
velopments contemplated  in  the  further  application  of  elec- 
tric trucks  to  this  particular  class  of  business. 

.Electric  trucks,  by  virtue  of  their  successful  operation, 
have  also  won  for  themselves  the  high  esteem  of  representa- 
tive manufacturers  of,  and  dealers  in,  ice.  The  Consumers 
Company  of  Chicago,  111.,  employing  twenty-six  (26)  electric 
vehicles,  may  be  taken-  as  indicative  of  the  introduction  of 
electric  transportation  into  the  ice  business.  Owing  to  the 
mildness  of  last  winter,  there  will  be  a  great  scarcity  of  ice 
this  summer,  and  consequently  prices  of  this  very  necessary 
commodity  will  probably  reach  new  heights.  Those  compan- 
ies using  electric  trucks  will  be  conducting  the  distribution 
phase  of  their  business — probably  its  most  costly  feature — at 
minimum  expense  possible  and  besides  will  be  assured  of  un- 
interrupted service  from,  their  electric  transportation  unit.s, 
blest  with  but  extremely  few  moving  parts  and  very  simple 
control. 


B.  C.  Government  Appoints  Public 
Utilities  Commissioner. 

Major  John  L.  Retallack  has  been  appointed  by  the  gov- 
ernment of  British  Columbia  to  be  Public  Utilities  Commis- 
sioner for  the  province  under  the  new  Public  Utilities  Act. 
Major  Retallack  is  a  returned  soldier  having  gone  overseas 
as  quartermaster  of  the  48th  Battalion.  Later  he  was  trans- 
port officer  in  the  railway  corps.  He  is  a  mining  engineer 
and  a  member  of  thee  Canadian  Mining  Institute.  The  new 
commissioner  was  born  in  Quebec  on  December  3nd,  1863, 
and  was  educated  in  England.  He  served  for  five  years  with 
the  Royal  Northwest  Mounted  Police  before  coming  to  Bri- 
tish Columbia  in  1890.  The  appointment  of  Major  Retallack 
came  after  several  days  of  public  clamor  when  the  govern- 
ment's first  appointment  of  R.  H.  Gale,  mayor  of  Vancouver, 
meet  with  such  opposition  from  the  returned  soldiers'  organi- 
zation that  Mr.  Gale  tendered  his  resignation.  Several  weeks 
ago  it  was  reported  that  Mr.  Gale  was  slated  for  the  posi- 
tion. Returned  soldiers'  bodies  immediately  protested,  point- 
ing to  the  government's  promise  to  give  returned  men  prefer- 
ence for  any  positions.  When  the  appointment  of  Mr.  Gale 
was  announced  on  April  17th,  gatherings  in  Vancouver  de- 
nounced the  move  in  such  terms  that  Mr.  Gale  went  to  Vic- 
toria to  consult  the  cabinet.  On  his  return  on  Saturday,  April 
19th,  he  announced  that  he  had  resigned.  Mr.  Gale  had  been 
active  in  opposition  to  the  B.  C.  Electric  Railway,  the  largest 
public  utility  in  the  province  and  on  his  resi.gnation  made 
this  statement: 

"To  be  perfectly  frank,  having  had  charge  practically  of 
the  city's  side  of  the  case  in  the  B.  C.  Electric  dispute,  I  prefer 
to  be  in  the  position  of  arguing  this  side  of  the  case  before  the 
commission  rather  than  sit  in  judgment  upon  it.  It  is  four 
years  since  I  started  in  to  attempt  to  secure  cheaper  light  and 
power,  and  it  is  only  naturally  that  I  would  like  to  present 
my  arguments  on  the  city's  behalf  as  their  advocate  on  what  I 
have  always  believed  to  be  the  merits  of  the  case  as  it  exists 
to  the  first  tribunal  before  whom  it  has  been  possible  to  have 
our  case  presented  for  consideration." 

Immediately  on  Mr.  Gale's  resignation,  the  cabinet  of  the 
province  recommended  tlje  appointment  of  Major  Retallack 
and  the  lieutenant-general  made  the  appointment  forthwith. 


Canadian  Association  of 
British  Manufacturers. 

The  Canadian  Association  of  British  Manufacturers  and 
their  representatives  has  been  established  with  branches  at 
Toronto  and  Montreal.  Similar  associations  have  existed  in 
Australia  and  New  Zealand  for  several  years.  The  objects  of 
the  association  as  set  forth  in  the  constitution  are  as  follows: 
"To  further  the  interests  of  British  trade  •throug'hout  the  Do- 
minion of  Canada  and  to  affiliate  with  and  work  in  concert 
with  kindred  associations  in  other  centres  of  the  Dominion 
having  similar  objects." 

The  executive  council  of  the  Toronto  branch  of  the  new 
association  comprises: 

J.  Wilson,  president  (dry  goods). 

G.  A.  Marshall  (steel)  vice-president. 

H.  v.  Andrews,  (wool). 
C.  W.  Beal,  (pottery). 
Captain  Harris,  (shoe  polish). 

J.  Haywood,  (groceries,  cofTee,  etc.). 
E.  v.  Pannell,  (aluminium  &  electrical  lines.) 
The  executive  council  of  the  Montreal  branch  will  prob- 
al)ly  be  elected  in  the  near  future. 


"Every  man  owes  some  of  his  time  to  upbuild- 
ing the  profession  to  which  he  belongs." 
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Electrify  Harbour  Tracks 

The  Harbor  Commissioners  of  Montreal  have  decided  to 
proceed  with  the  electrification  of  the  harbor  railway  tracks, 
held  up  by  the  war,  and  plans  arc  now  being  prepared.  The  en- 
tire tracks  running  the  length  of  the  harbor,  will  be  electrified, 
thus  replacing  the  present  steam  system.  The  following  ad- 
vantages are  claimed  for  the  scheme.  The  doing  away  with 
all  the  inconveniences  that  are  bound  to  occur  with  steam  en- 
gines on  short  runs,  including  the  smoke  nuisance,  and  with 
the  multitudinous  shunting  operations  necessary  for  the  tran- 
shipping of  the  many  products  that  enter  the  port  each  year, 
and  also  the  quicker  handling  of  all  goods.  It  has  many  ad- 
vantages over  steam  for  terminal  traction;  economy  in  opera- 
tion and  maintenance;  flexibility  of  control;  availability  for 
immediate  service;  fewer  units  required  for  equal  service; 
elimination  of  corrosion  of  steel  and  galvanized  iron  by  acid 
gases;  fire  danger  reduced  and  standby  losses  much  reduced. 
This  year  the  electrification  will  be  pushed  as  far  as  possible, 
in  fact,  it  is  expected  that  that  part  of  the  systeni  beetween 
Victoria  Pier  and  Montreal  East  will  l)e  in  operation  by  Sep- 
tember 1st.  The  ultimate  terminus  of  the  system  will  be  Bout 
de  L'lle. 


Montreal  Electric  Luncheon 

The  last  meeting  of  the  Montreal  Electrical  Luncheon  for 
the  season  was  held  on  April  30th,  when  Captain  Trivett,  of 
the  Y.M.C.A.  Red  Triangle  Hut,  Montreal,  described  the 
work  of  the  Y.M.C.A.  at  the  front  and  in  Canada.  He  also 
told  in  some  detail  of  the  expenditure  involved,  particularly  in 
relation  to  the  providing  of  comforts  in  France  and  at  the 
Red  Triangle  huts  in  Canada;  and  of  the  officers  who  occom- 
panied  the  vessels  with  demobilized  men  on  board  and  the 
trains  from  Halifax.  Mr.  T.  H.  Chennell,  the  secretary  of  the 
luncheon,  submitted  a  report  of  the  past  season.  The  attend- 
ance, he  said,  had  grown  from  an  average  of  48  in  1916  to  70 
in  1919.  ,A'bout  125  firms  were  represented  by  those  who  at- 
tended the  23  luncheons  of  the  season.  The  finances  had 
been  looked  after  iby  a  special  committee.  The  sum  of  $76 
had  been  raised  for  patriotic  fund,s.  Votes  of  thanks  were 
passed  to  Mr.  W.  H.  Winter,  the  president,  Mr.  Chennell, 
secretary,  and  to  the  papers  and  entertainment  committees. 


Annual  Meeting  Electric  Club  of  Toronto 

The  annual  meeting  of  the  Electric  Club  of  Toronto  and 
tlie  final  meeting  of  the  1918-19  session  was  held  on  May  9, 
the  president,  Mr.  K.  J.  Dunstan,  in  the  chair.  The  pro- 
gramme consisted  in  a  brief  valedictory  by  the  president, 
the  presentation  of  reports  by  the  honorary  secretary  and 
honorary,  treasurer  and  the  election  of  officers  for  the  com- 
ing year. 

Mr.  Dunstan  expressed  his  appreciation  of  the  co- 
operation of  the  members  during  his  term  of  office  and  con- 
gratulated them  on  the  very  satisfactory  standing  of  the 
club  as  shown  by  the  report  of  the  secretary  and  treasurer 
and  laid  particular  emphasis  on  the  high  standard  of  the 
speakers  who  had  favored,  the  club  during  the  year.  He 
also  paid  a  well-deserved  tribute  to  the  work  of  the  secre- 
tary, Mr.  Frank  Kennedy, — a  sentiment  vigorously  applaud- 
ed by  the  members. 

The  secretary's  report  showed  that  twenty-seven  meet- 
ings had  been  held  at  which  the  following  speakers  had  ad- 
dressed the  Club: — 

"Experiences  during  summer  of  1918  spent  in  Knglaiul  and 
France,"  Kennetli  J.  Dunstan,  President. 

"Architecture,"   Alfred   Chapman,  Architect. 

"The  Evolution  of  the  Aeroplane,"  J.  A.  D.  McCurdy,  Curtis 
Aeroplanes  Ik  Motors. 

"British  Naval  History,"  K.  S.  Neville,  K.C.,  Official  Re- 
feree .Sujjrcme  Court. 
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"On  Keeping  Step,"  Prof.  A.  T.  DeLury,  Prof,  of  Mathe- 
matics, University  of  Toronto. 

"Agriculture  Yesterday  and  To-day,"  Hon.  Geo.  S.  Henry, 
L.L.B.,  Minister  of  Agriculture. 

"Canada's  Heritage  in  the  St.  Lawrence  River,"  A.  V. 
White,  M.E.,  Consulting  Engineer  to  the  Commission 
of  Conservation. 

"Women  After  the  War,"  Miss  Wiseman,  President  Can- 
adian Business  Women's  Club. 

"Britain's  Burden  in  the  War,"  Hon.  Dr.  H.  J.  Cody,  Min- 
ister of  Education. 

"History  of  Money,"  Charles  T.  Currelly,  Director  Royal 
Ontario  Museum  of  Archaeology. 

"Forest  Conditions  in  Canada,"  Prof.  C.  D.  Howe,  Associ- 
ate Prof,  of  Forestry,  University  of  Toronto. 

"From  the  Viewpoint  of  a  Jew  in  Modern  Days,"  Rabbi 
Jacobs. 

"The  Story  of  the  Diamond,"  James  Ryrie,  Ryrie  Bros.,  Ltd. 
"Educational   Adjustments   Resulting   from   the   War,"  Sir 

Robert    Falconer,  K.C.M.G.,    President    University  of 

Toronto. 

"A  Journey  Through  Spain,"  Prof.  Alfred  Baker,  University 
of  Toronto. 

"Wireless  Telephony,"  Dr.  F.  B.  Jcwett,  Director  of  the 
Research  Branch  of  the  Bell  Telephone  System  and 
Chief  Engineer  of  the  Western  Electric  Co. 

"Labor  in  Relation  to  Reconstruction  Problems,"  James  T. 
Gunn. 

"Recent  Developments  in  Astronomy,"  Prof.  C.  A.  Chant, 
University  of  Toronto. 

"Mechanical  Transport  and  its  Development  with  the  Can- 
adians during  the  War,"  Capt.  F.  E.  H.  Johnson,  M.C. 

"The  Heart  of  Gaspe,"  Prof.  A.  P.  Coleman,  Dept.  of  Geol- 
ogy, University  of  Toronto. 

"Repatriation,"  Brigadier-General  Gunn,  C.M.G.,  D.S.O. 

"An  Electric  Blooming  Mill  Drive,"  E.  S.  Jefferies,  Chief 
Electrical  ECngineer,  Steel  Co.  of  Canada,  Ltd.,  Hamilton. 

"History  of  Architecture  in  France,"  Prof.  John  Squair, 
University  of  Toronto. 

"Preparation  of  Sera  and  Vaccines  and  their  Uses  in  the 
War,"  Major  J.  G.  Fitzgerald,  University  of  Toronto. 

"Rubber  and  its  Uses,"  J.  H.  Coi?ey,  Jr.,  Chief  Engineer  and 
Efficiency  Manager  Gutta  Percha  &  Rubber,  Ltd. 

"Chippewa  Development,"  H.  G.  Acres,  Chief  Hydraulic 
Engineer,  Hydro-Electric  Power  Comm.  of  Ontario. 

"Life  and  Conditions  in  Paris,  Alsace-Lorraine  and  the  de- 
vastated part  of  France  during  the  War  and  in  the 
Rhine  Section  of  Germany  after  the  Armistice,"  Mon- 
sieur Paul  Balbaud. 

The  report  showed  a  paid  membership  of  181,  as  against 
175  the  previous  year.  The  attendance  ran  as  high  as  125. 
The  report  of  the  honorary  treasurer,  Mr.  H.  D.  Burnett, 
showed  total  receipts  of  $402.55  and  a  balance  on  hand 
of  $86.03. 

The  election  of  officers  for  the  year  1919-20  resulted  as 
follows:  President,  W.  R.  Carr;  vice-president,  Geo.  D. 
Perry;  honorary  secretary,  H.  H.  Couzens;  honorary  trea- 
surer, C.  H.  Hopper;  executive,  K.  J.  Dunstan  (ex-officio), 
D.  H.  McDougall,  W.  A.  Bucke,  J.  H.  Martin,  W.  P.  Dob- 
son,  Joseph  Rogers,  W.  R.  Greenshields,  S.  L.  B.  Lines, 
Geo.  K.  Hyde. 


Engineers'  Club  of  Peterboro 

The  Engineers'  Club  of  Peterboro,  Ont.,  recently  held  its 
annual  election  of  officers,  which  resulted  as  follows:  Hon. 
president,  C.  E.  Canfield;  president,  G.  R.  Munro;  vice-presi- 
dent, R.  H.  Parsons;  secretary-treasurer,  R.  L.  Dobbin;  direc- 
tors— two  years,  R.  B.  Rogers,  P.  L.  Allison,  H.  O.  Fisk;  one 
year — E.  R.  Shirley,  Jas.  Mackintosh,  G.  R.  Langley.  The 
club  has  had  a  request  for  co-operation  from  the  local  Board 
of  Trade,  and  the  members  have  expre&sed  themselves  as 
ready  to  help  in  any  way  possible. 


The  Water  Power  Commission  of  the  province  of  Nova 
Scotia  have  issued  a  progress  report  covering  the  field  investi- 
gations carried  on  throughout  the  province  during  the  year 
ended  September  30th,  1918,  under  co-operative  agreement 
between  the  Nova  Scotia  Water  Power  Commission  and  the 
Dominion  Water  I'owcr  Branch. 
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A  National  Organization  of  the  Engineering 

Profession 

  By  Mr.  F.  R.  Ewart   


On  one  thing  the  engineers  of  Canada  arc  pretty  thor- 
oughly agreed — that  our  present  organization,  or  lack 
thereof,  is  extremely  unsatisfactory.  Regarding  the  nature 
and  extent  of  the  trouble  and  the  best  cure,  there  seems  to 
be  no  unanimity  of  opinion.  In  fact,  the  divergence  is  so 
great,  and  many  of  the  views  expressed  are  so  indefinite, 
that  it  appears  high  time  that  some  plan  should  be  pro- 
posed as  a  basis  from  which  to  proceed.  It  is  not  expected, 
that  the  scheme  hereinafter  outlined  should  be  immediate- 
ly recognized  as  the  perfect  panacea  for  all  our  ills.  It 
may,  however,  serve  as  the  raw  material  from  which  a  sat- 
isfactory working  model  will  finally  evolve. 

Aims  of  Organization 

All  the  purposes  for  which  engineering  is,  or  might  be, 
organized  can  be  divided  under  two  heads: 

(1)  Technical — Mutual  self-improvement  in  technical 
knowledge  through  meetings,  papers,  discussions  and  pub- 
lications on  technical  subjects — or  any  method  whereby  the 
special  knowledge  of  one  member  may  become  the  com- 
mon property  of  all. 

(2)  Professional — Elevation  of  the  calling  in  popular 
esteem  to  the  dignity  of  a  profession.  By  legal  protec- 
tion and  otherwise  to  maintain  as  high  a  standard  of  ability 
and  conduct  as  possible,  for  the  benefit  of  the  pul)lic  as 
well  as  of  the  membership. 

Our  engineering  societies  up  to  the  present  have  been 
devoted  exclusively  to  technical  purposes.  Thought  has 
frequently  been  given  to  the  professional  side,  but  almost 
invariably  it  has  been  found  that  the  very  efficiency  of  our 
organizations  from  this  technical  viewpoint  has  been  the 
chief  stumbling  block  to  professional  progress.  Our  med- 
ical and  legal  associations  are  just  the  reverse,  being  high- 
ly effective  professionally,  but  serving  little  towards  tech- 
nical advancement.  Now  that  engineers  are  feeling  more 
than  ever  the  necessity  of  proper  attention  to  professional 
considerations,  the  problem  of  reorganization  must  be  faced. 

The  Single  Society  Idea 

The  tendency  in  the  past  has  been  to  develop  a  separate 
society  in  each  branch  of  engineering.  It  is  useless  to  ar- 
gue that  this  should  not  be  so.  As  long  as  engineers  feel  a 
desire  for  organization  for  technical  purposes,  the  process 
of  sub-division  is  an  inevitable  consequence  of  increasing 
specialization.  For  many  years  in  Great  Britain,  the  Brit- 
ish Institution  of  Civil  Engineers  was  the  only  engineering 
organization.  Its  membership  embraced  engineers  of  every 
description.  The  engineering  sciences  were  then  in  their 
infancy  and  the  engineer  was  usually  more  of  an  all-round 
man.  When  mechanical,  electrical  and  mining  engineering 
made  such  strides  that  it  became  practically  imperative 
for  a  man  to  choose  a  single  branch,  separate  institutions 
were  organized.  In  spite  of  strenuous  opposition  from  those 
who  held  to  the  single  society  idea,  these  younger  organiza- 
tions to-day  are  extremely  strong  and  apparently  established 
for  all  time.  It  is  inconceivable  that  a  retrograde  movement 
could  take  place.  The  history  of  engineering  in  Canada 
and  the  United  States  is  very  similar.  In  every  main 
branch  of  engineering  we  have  a  separate  society,  large  and 
powerful.  These  organizations  have  developed  technical 
work  most  efficiently  and  the  benefits  being  derived  in  this 
respect  could  not  be  sacrificed  by  any  active  member. 

Unfortunately,  engineering  can  gain  proper  professional 


weight  and  recognition  only  as  a  unit.  No  one  branch  can 
speak  or  act  for  the  whole  profession  and  there  is  no  ef- 
fective co-operative  machinery  through  which  all  organiza- 
tions can  function  together.  Nor  could  each  branch  be 
given  separate  legislative  treatment,  for  the  exact  bound- 
aries between  one  practice  and  another  can  never  be  ac- 
curately defined.  It  must  be  freely  conceded,  therefore, 
that  the  present  system  is  utterly  useless  for  furtherance 
of  professional  aims,  no  matter  how  effective  it  may  be  on 
the  technical  side. 

A  single  society  embracing  engineers  of  every  stripe 
in  a  common  membership  has  often  been  strongly  urged. 
There  can  be  no  doubt  that  such  a  society  could  and  v/oulJ 
be  quite  efficient  from  the  professional  standpoint.  But 
as  means  of  technical  progress  it  must  prove  of  little  value. 
Must  we  then  seek  to  make  up  our  deficiencies  in  one  re- 
spect by  relinquishing  most  of  the  progress  we  have  made 
in  the  other  direction?  Or  should  it  be  necessary  for  an 
engineer  to  belong  to  two  organization.s — one  technical  and 
the  other  professional?  It  must  be  remembered  that  con- 
ditions must  be  dealt  with  as  they  now  stand.  It  is  neither 
necessary  nor  desirable  to  sweep  away  everything  and  re- 
build from  the  ground  up.  It  must  be  evolution — not  re- 
volution. ^ 
Scheme  of  Federation 

The  best  solution  of  the  whole  problem  would  appear 
to  be  the  development  of  a  systematic  scheme  of  co-opera- 
tion, which  will  still  leave  the  most  complete  autonomy 
for  technical  purposes  to  all  existing  organizations.  This 
might  be  accomplished  by  a  system  of  co-ordinating  coun- 
cils. The  accompanying  diagram  gives  a  graphic  concep- 
tion of  the  idea.  Only  a  limited  number  of  branches  of  en- 
gineering are  shown,  but  the  plan  is  capable  of  extension  to 
include  any  number. 

The  fundamental  unit  is  the  local  section,  represented 
by  circles.  These  are  all  tied  together  to  their  respective 
society  headquarters,  indicated  by  ovals.  Each  oval  with  its 
corresponding  circles  represents  a  complete  society  in  one 
branch  of  engineering,  practically  as  constituted  at  present. 
Every  individual  engineer  in  a  recognized  and  organized 
branch  of  engineering  will  be  a  member  of  a  local  section. 
Even  when  living  in  a  remote  district  he  should  belong 
nominally  to  the  nearest  local  section,  or  to  one  with  which 
he  has  recently  been  connected.  The  only  change  in  this 
will  be  to  have  all  isolated  members  attached  nominally  to 
some  section  or  other.  It  would  be  desirable  to  extend  tlae 
geographical  section  system  more  systematically  tlian  in 
the  past.  Every  large  centre  of  population  or  of  engineer- 
ing activity  should  have  properly  organized  sections  in 
every  branch  of  engineering  for  which  there  are  etiov^jh 
engineers  to  make  section  activity  practicable. 

Given  a  double  franchise  in  the  local  section  and  at  so- 
ciety headquarters,  no  engineer  would  be  deprived  of  his 
full  share  of  influence.  It  remains,  therefore,  to  establish 
a  system  of  co-operative  councils,  local,  provincial  and  na- 
tional, to  obtain  a  unified  profession  which  can  take  action 
in  matters  of  public  import.  Regardless  of  the  scope  of  any 
question  that  might  arise,  there  would  be  a  properly  consti- 
tuted body  to  deal  with  it,  speaking  for  every  engineer 
within  the  territory  affected. 

The  organization  of  local  councils  should  be  based  on 
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the  fundamental  principle  of  equal  representation  of  all  sec- 
tions. If  the  numl)cr  of  sections  is  large,  one  representative 
from  each  will  be  sufficient.  If  the  number  is  small,  two  or 
three  representatives  may  be  appointed  by  each  section. 
But  in  no  case  should  any  one  section  be  able  to  control 
the  council.  Such  an  arrangement  will  assure  every  branch 
of  engineering  and  every  engineer  a  fair  share  in  directing 
local  activities  of  common  concern.  It  may  be  noted  from 
the  diagram  that  any  isolated  local  society  may  be  given 
representation  on  the  local  council.  In  this  way  the  weight 
and  influence  of  many  good  engineers  might  be  given 
much  broader  scope  than  is  possible  in  their  present  very 
detached  position.  Representatives  on  the  council  might 
be  appointed  by  the  executives  of  the  sections,  but  it  would 
be  far  better  if  they  were  elected  by  vote  of  the  full  mem- 
bership of  the  sections.    A  seat  in  council  should  be  recog- 


Reprcsentatives  on  the  provincial  council  should  be 
appointed  by  local  councils  within  the  province.  While 
the  prevailing  principle  would  be  equal  representation  for 
each  local  council,  a  method  should  be  devised  whereby  all 
main  branches  of  engineering  would  also  be  represented 
and  as  nearly  equally  as  possible.  This  might  be  ac- 
complished by  drawing  lots  to  determine  to  whicji  branch 
of  the  profession  the  representative  from  each  local  council 
should  belong.  In  any  event  it  should  not  be  difficult  to 
devise  some  method  whereby  the  provincial  council  could 
be  made  thoroughly  representative,  both  geographically  and 
by  branches.  It  would  not  be  practicable  to  have  the  elec- 
tion of  members  of  the  provincial  council  directly  within 
the  power  of  the  general  membership  of  the  local  sections, 
as  such  a  method  would  remove  the  guarantee  of  balanced 
representation.     No   method   could   be   satisfactory  which 
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nized  as  one  of  the  highest  honors  in  the  gift  of  a  section, 
and  the  best  possible  man  should  be  secured  to  fill  it.  It 
w^ould  also  be  essential  to  each  section  to  appoint  a  man 
who  will  stick  on  the  job,  as  otherwise  the  section  will 
fail  to  exercise  its  due  share  of  influence. 

The  chief  function  of  the  local  council  will  be  to  make 
its  weight  felt  in  local  (or  civic)  affairs.  Public  works  are 
now  controlled  almost  exclusively  by  laymen,  while  the  en- 
gineers appear  shamefully  indifferent.  A  local  council  re- 
presenting every  engineer  in  the  city  could  render  much 
valuable  assistance  in  such  matters,  and  show  the  people 
at  large  that  the  engineers  are  public  spirited  citizens.  A 
local  council  may  also  co-operate  with  the  Board  of  Trade 
on  any  and  every  matter  of  civic  welfare.  By  such  means 
the  engineering  profession  might  l)ccome  a  great  power  for 
good  in  the  community. 


makes  it  possible  for  any  one  geographic  section  of  the  pro- 
vince or  any  single  branch  of  the  profession  to  gain  con- 
trol of  the  provincial  council.  The  responsibility  of  local 
councils  in  their  appointments  to  provincial  council,  there- 
fore, again  emphasizes  the  great  care  which  should  be 
taken  by  local  sections  in  their  appointment  to  local 
council. 

The  chief  function  of  the  provincial  council  would  be 
to  deal  with  all  engineering  matters  of  general  application 
throughout  the  province.  It  should  guide  the  provincial 
legislature  on  engineering  problems  coming  within  its  field, 
just  as  the  local  council  would  act  in  civic  afifairs.  A  spe- 
cific function  of  most  serious  import,  with  which  a  provin- 
cial council  might  fittingly  deal,  would  be  the  matter  of 
registering,  licensing  or  otherwise  controlling  admission 
to  the  profession  under  the  provision  of  a  provincial  act. 
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The  establishment  of  such  acts  is  distinctly  within  the  jur- 
isdiction of  our  provincial  legislatures.  It  would  therefore 
be  essential  for  the  provincial  council  to  be  so  representative 
and  of  such  high  personnel  that  responsibilities  of  this 
nature  could  safely  be  entrusted  to  it. 

National  Council 

The  national  council  should  be  appointed  in  equal  num- 
bers by  the  headquarters  officers  of  the  various  societies. 
It  would  not  be  possible  to  have  a  direct  representative 
of  every  local  council  on  the  national  council,  as  the  num- 
ber of  the  former  would  eventually  be  too  large,  and  it 
would  not  be  possible  to  assemble  them  regularly  enough 
to  transact  business  efficiently.  The  same  effect  for  all 
practical  purposes  could  be  obtained  by  a  provision  that  on 
all  matters  of  sufficient  importance  and  that  time  limits 
permitted  every  local  council  should  be  consulted  by  cor- 
respondence. 

The  functions  of  a  national  council  are  too  obvious  to 
need  much  comment.  The  great  value  of  the  assistance 
rendered  by  the  engineering  profession  to  the  various  na- 
tional governments  during  the  past  war  requires  no  special 
emphasis  here.  There  can  be  little  doubt  that  this  useful- 
ness would  have  been  increased  considerably  had  there  been 
a  complete  and  thorough  national  organization  for  the  pur- 
pose. The  lessons  taught  by  war  should  not  be  forgotten 
in  peace.  Engineering  can  be  just  as  useful  to  the  life  of 
the  nation  in  peace  as  in  war,  though  possibly  in  less  spec- 
tacular ways. 

Communication 

The  proper  methods  of  communication  should  be  clear- 
ly defined.  Since  it  might  be  urged  that  the  scheme  in- 
volves a  degree  of  complication  that  would  result  in  con- 
fusion, it  is  very  necessary  that  besides  clearly  defining  the 
e.xact  organization  and  functions  of  the  various  bodies,  the 
methods  of  communication  between  them  should  be  equally 
well  understood.  The  following  outline  of  the  purposes  of 
the  various  lines  gives  a  rough  idea  of  this  phase  of  the 
question : 

A — lines — Purely  internal  society  affairs — all  matters 
strictly  pertaining  to  the  individual  branch  of  the  profes- 
sion governed  by  the  society  in  question. 

B — lines — Matters  of  national  concern  on  which  head- 
quarters executives  are  in  a  position  to  completely  advise. 
All  executive  work  on  previously  approved  courses  of  action. 

C — lines — All  matters  of  purely  local  scope  of  mutual 
interest  to  more  than  one  branch  of  the  profession. 

D — lines — All  matters  within  the  scope  of  one  individu- 
al province.  All  isolated  local  sections  affected  gain  repre- 
sentation through  lines  (C  and  D).  As  provincial  ques- 
tions will  usually  require  work  or  advice  of  local  councils,  it 
will  not  likely  be  either  necessary  or  desirable  that  a  direct 
line  equivalent  to  C  and  D  be  established. 

E — lines — All  matters  of  national  scope  on  which  opin- 
ion should  be  voiced  geographically  rather  than  according 
to  branches  of  the  profession.  The  proper  use  of  the  E 
line  in  place  of  A  and  B  lines  will  be  fairly  obvious. 

F — lines — Will  involve  only  occasional  use.  Any  mat- 
ter of  mutual  concern  to  two  local  councils  may  be  dealt 
with  through  F  lines.  If  matter  involves  more  than  two 
local  councils  all  within  the  same  province,  D  lines  should 
be  used.  If  two  or  more  in  different  provinces,  E  lines  must 
be-  used. 

G — lines — All  matters  in  which  the  national  council  can 
be  of  assistance  to  provincial  councils  in  helping  to  secure 
a  reasonable  degree  of  uniformity  and  consistency  in  the 
actions  of  the  latter  bodies.  For  example,  to  make  the  var- 
iation between  methods  of  legislative  control  of  the  profes- 
sion in  the  different  provinces  as  slight  as  possible.  In 


general,  however,  E  lines  would  be  used  in  preference  to  G 
lines  for  gathering  nation-wide  opinion  on  most  matters. 

Finance 

Generally  speaking  the  expenses  of  local,  provincial 
and  national  councils  should  not  be  very  high.  Secretarial 
work  would  be  the  chief  item,  though  some  moderate  pro- 
vision for  travelling  expenses  miht  be  necessary  for  the 
latter  two.  Provision  for  a  proper  share  of  such  expenses 
should  l)e  made  in  the  budgets  of  the  local  sections  with 
such  assistance  as  may  be  necessary  from  the  parent  so- 
cieties. As  the  expense  would  not  be  very  great  and  the 
benefits  to  be  derived  should  be  large,  the  financing  of  the 
scheme  should  not  prove  a  very  serious  impediment.  If  the 
results  to  be  expected  can  be  realized,  it  does  not  seem  un- 
reasonable that  the  individual  member  might  pay  a  slightly 
higher  fee  than  now  commonly  asked,  and  still  get  better 
value  for  his  money.  Again,  if  the  complete  organization 
resulted  in  a  general  licensing  system  for  engineers,  the 
money  raised  by  license  fees  might  easily  prove  adequate 
to  defray  the  expenses  not  only  of  provincial  councils  but 
even  of  local  councils  as  well. 

Other  Benefits 
If  this  plan  were  carried  into  effect  it  should  give  the 
engineer  the  fullest  possible  expression  professionally  as 
well  as  technically.  It  should  have  another  decided  advant- 
age for  any  engineer  whose  interests  extend  to  two  or 
more  branches  of  the  profession.  He  could  be  placed  nom- 
inally in  the  society  which  covered  his  chief  interest  and 
also  be  fully  recognized  in  the  other  branches  from  which 
he  desired  benefit.  A  complete  system  of  co-operative  or- 
ganization should  result  in  very  general  exchange  courtesies 
for  attendance  at  technical  sessions,  in  practice  as  wejl  as 
theory,  as  pertains  at  present.  If  it  became  common  prac- 
tice for  engineers  in  one  branch  to  attend  such  meetings 
of  other  branches  as  appeal  to  them,  all  feeling  of  obliga- 
tion would  disappear.  Every  engineer  would  be  a  mem- 
ber of  organized  engineering  in  general,  even  though  nom- 
inally attached  to  one  individual  branch.  In  this  way  a  man 
would  have  all  the  advantages  of  every  branch  in  which  he 
was  interested  without  the  necessity  of  belonging  to  more 
than  one.  If  he  wished  the  publications  of  another  society 
he  should  have  the  privilege  of  subscribing  for  them  at 
magazine  rates,  which  would  return  a  moderate  profit  to 
the  society  in  question.  By  such  means  the  necessity  would 
be  avoided  of  belonging  to  several  societies  to  attain  full 
satisfaction  of  technical  needs.  In  fact,  as  the  professional 
phase  became  fully  developed,  it  might  be  considered  proper 
to  restrict  every  engineer  to  one  society  or  branch,  from  the 
voting  standpoint  at  least. 

Possible  Objections 

As  previously  suggested,  objection  may  be  raised  on  the 
grounds  of  complication.  An  automatic  machine  tool  is 
very  complicated  but  it  does  wonderful  work.  If  every 
part  is  designed  for  its  job,  and  properly  keeps  its  place, 
only  harmony  can  resultt.  A  uniform  system  of  nomen- 
clature by  which  the  various  bodies  are  designated,  should 
avoid  confusion  provided  that  all  other  matters  are  dis- 
tinctly defined. 

Perhaps  it  may  be  said  that  the  multiplicity  of  com- 
mittees and  councils  may  make  it  difficult  to  find  the  right 
men  to  fill  them.  That  is  one  great  weakness  of  our  pre- 
sent societies.  Not  more  than  two  to  five  per  cent,  of  the 
membership  are  given  definite  work  to  do  for  the  better- 
ment of  their  society  in  particular  and  the  engineering  pro- 
fessional in  general.  The  large  remainder  contains  hosts  of 
capable  men,  whose  ideas  and  energies  should  be  utilized 
to  the  full.  The  progress  of  any  organization  must  depend 
greatly  on  the  amount  of  useful  work  that  is  done  by  it. 
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The  committee  system  is  about  tlie  only  known  metiiod  of 
employing  the  rank  and  file  of  the  membership  in  pro- 
ductive work. 

This  is  only  a  rough  sketch  of  the  scheme.  Much  de- 
tail would  have  to  be  decided,  and  many  points  adjusted  to 
put  it  in  working  shape.  To  do  so  will  require  a  lot  of  hard 
work,  patience  and  perseverence.  If,  however,  the  article 
embodies  a  general  idea  which  can  be  accepted  as  feasible 
and  desirable,  and  is  a  basis  for  further  action,  its  purpose 
will  have  been  fullj'  served.    It  seems  to  be  the  only  line 


on  which  real  progress  can  be  made  towards  the  fullest 
technical  and  professional  ef?ectiveness.  Even  if  the  ideal 
of  a  single  all  embracing  society  were  possible  of  consum- 
mation, there  can  be  little  doubt  that  separate  societies 
would  keep  springing  up  in  the  future.  If,  on  the  other 
hand,  we  can  achieve  a  form  of  organization  that  will  in- 
sure the  fullest  measure  of  freedom,  independence,  and 
equality  between  the  various  branches  of  the  profession,  it 
matters  little  what  name  the  whole  organization  goes  by. 
We  can  call  it  one  society  if  we  like. 


Steam-Electric  Plant  of  the  Dominion  Power  and 
Transmission  Company,  Hamilton 

I.— The  Coal  Handling  and  Boiler  House  Equipment 


The  steam  plant  of  the  Dominion  Power  &  Transmission 
Company,  located  just  outside  the  city  limits  of  Hamilton, 
on  the  shores  of  Burlington  Bay,  has  now  been  operating  for 
over  a  year  and  in  point  of  efficiency  is  more  than  meeting 
the  strict  specifications  laid  down  for  it  by  its  designers.  By 
its  dependability  it  has  also  demonstrated,  in  a  general  way, 
the  soundness  of  the  argument  that  where  conditions  of  use 
are  such  that  the  customer  is  prepared  to  pay  for  a  more  per- 
fect service,  the  hydro-electric  plant  supplemented  by  the 


furnaces,  industrial  plants  operated  elctrically  and  involving 
a  large  amount  of  labor,  electric  cooking  in  the  home  and  so 
on,  then  it  is  easily  seen  that  the  small  added  cost  of  a  con- 
tinuous service  may  be  offset  many  times  by  the  losses  en- 
tailed by  one  or  two  protracted  delays.  This  is  a  point  fre- 
quently lost  sight  of  by  customers  in  making  comparison  be- 
tween rates  in  various  cities  or  rates  charged  for  various 
operations  or  by  competing  companies.  There  is  as  much 
difference,  generally  speaking,  between  the  different  kinds 
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Fig.   1.    The  steam-electric   plant  of  the   Dominion   Power  and  Transmission   Co.   as  it  will  look  when  completed 


Steam  i)Iant  frequently  offers  the  only  solution.  Where  the 
load  is  purely  a  lighting  proposition  it  is  not,  of  course,  a 
matter  of  such  supreme  importance  that  short  shutdowns 
should  be  guarded  against,  liut  wlure  it  is  a  matter  of  dol- 
lars and  cents  or  where  great  inconvenience  is  caused  by  pow- 
er delays,  such  as,  for  example,  in  the  operation  of  electric 


of  service  rendered  by  different  systems  as  there  is  between 
any  other  two  things  we  buy.  It  follows,  naturally,  there- 
fore, that  the  cheapest  is  not  always  the  best. 

The  plant  is  situated  just  outside  the  eastern  limits  of  the 
city  of  Hamilton,  Canada,  on  the  southern  shores  of  Burling- 
ton Bay.    It  is  designed  for  an  ultimate  capacity  of  75,000 
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Fig.  2. — General  arrangement  of  plant.    From  right  to  left,  coal,  boilers,  steam  plant,   electrical  equipment 


kv.a.,  25,000  kv.a.  of  which  has  been  installed  at  date  of  writ- 
ing. The  station  forms  part  of  the  system  of  the  Dominion 
Power  &  Transmission  Company,  and  delivers  its  output  at 
44,000  volts  to  the  hight  tension  lines  of  the  company.  In  ad- 
dition to  its  generating  capacity  the  station  is  designed  to 
act  as  a  stepdown  transformer  station  of  2.5,000  kv.a.  capacity 
to  transform  the  high  tetnsion  current  to  13,200  volts  for  dis- 
tribution to  local  factories  in  the  manufacturing  district  lo- 
cated in  the  near  vicinity.  12,500  kv.a.  of  this  stepdown  capac- 
ity has  been  installed  at  the  time  of  writing. 

The  general  arrangement  of  the  plant  as  shown  in  diagram. 
Fig.  2,  is  very  largely  responsible  for  the  very  efficient  figures 
of  operation  which  this  plant  has  shown.  The  coal  is  taken 
from  storage  yards  (see  Fig.  1),  or  direct  from  trains  and  de- 
posited over  the  crusher  hopper  into  auxiliary  storage  in  the 
coal  building  shown  at  the  extreme  right  of  the  diagram. 
The  coal  is  crushed  as  required,  and  elevated  by  means  of 
bucket  conveyor  to  the  storage  bunkers  above  the  boiler^ 
shown  in  the  diagram.  A  weighing  larry  distributes  the  fuel 
from  these  bunkers  to  the  stokers. 

The  coal  handling  plant  has  a  capacity  of  60  tons  per 
hour.  The  feeder  is  a  steel  cased  double  plunger  with  opening 
26  in.  X  30  in.  Coal  is  moved  by  two  plungers.  o|ierated  by  ad- 
justable eccentrics  placed  one  90  deg.  in  advance  of  other. 
Power  is  provided  by  means  of  sprocket  and  chain  drive 
from  crusher  countershaft.  Clutch  is  furnished  so  feeder 
may  be  cut  out  and  crusher  driven  independently.  Discharge 
of  feeder  is  coupled  direct  to  top  of  2  roll  crusher.  The  crush- 
er is  a  2-roll  type  direct  geared  to  25  h.p.  Westin.ghouse  at 
750  r.p.m.  One  roll  shaft  is  supported  on  rigid,  the  other  on 
adjustable  bearings  sliding  in  guides  and  backed  up  I)y  heavy 
coiled  springs.  Rolls  are  set  to  deliver  coal  at  2  in.  and  under. 
Each  roll  consists  of  2  heavy  cast  iron  spiders  supporting  6 
cast  steel  segments.  The  roll  shaft  is  4-7/16  in.  diameter.  The 
rolls  are  26  in.  diameter,  24  in.  long. 

The  elevator  has  a  length  of  38  feet  centres,  bucket  type. 
The  casing  is  5  ft.  0  in.  high  by  9  ft.  0  in.  wide,  with  ladders 
on  either  side  of  elevator. 

The  weighing  larry  has  rail  centres  21  ft.;  hopper  capacity 
5  ton;  hopper  scale,  10  ton  capacity,  with  reverse  reading 
beam.  Spouts  lead  from  hopper  for  delivery  to  stokers  with 
gates  operated  from  cage.  The  traversing  motor,  direct  gear- 
ed to  trucks,  is  Westinghouse  slip-ring  polyphase,  type  H.F., 
5  h.p.,  speed  935  rp..m.,  3  phase,  550  volts,  662/3  cycles. 

The  coal  bunker  has  a  capacity  of  420  tons.  It  is  equip- 
ped with  three  18  in.  x  18  in.  double  undercut  gates  operat- 
ed by  lever  from  weighing  larry.  Coal  storage  building  has 
a  capacity  of  1,250  tons. 


The  stokers  are  the  Taylor  Stoker  Company  type.  There 
are  four  11  retort  stokers,  with  width  19  ft.  6  in.  and  depth 
8  ft.  3J/'  in.  There  are  3  dampers  with  each  stoker  and  each 
is  also  supplied  with  one  side  cleaning  and  two  front  obser- 
vation doors.  Each  pair  of  stokers  has  two  engines.  There 
are  two  fan  engines  and  one  horizontal  for  each  pair  of  boil- 
ers, two  fans  for  each  pair  of  boilers  with  two  paddle  wheels, 
capable  of  delivering  sufficient  air  to  operate  all  stokers  at 
150  per  cent  rating. 

The  Boilers 

The  water  tube  boilers  are  by  the  Edgemoor  Iron  Company 
There  are  four  1,050  h.p.  boilers,  set  singly.  The  plates  are 
of  open  hearth  steel.    The  headers  are  of  flange  steel  plates. 


Fig.  3. — Showing  one  side  of  Boiler  Room  and  5-ton  coal  larry. 

attached  to  drums  by  flanges,  expanded  into  inner  plates  oi 
header;  manholes  are  provided  with  forged  steel  covers. 
Flanged  oval  hand  holes,  fitted  like  manholes,  are  placed  op- 
posite each  tube;  these  oval  covers  being  inside  are  tighten- 
ed by  boiler  pressure  and  independently  removable. 

The  drums  have  an  outside  diameter  of  35^  in.,  length 
20  ft.,  made  of  fire  box  steel,  longitudinal  seams,  double  butt 
strapped  triple  riveted.  Each  Jioiler  has  four  drums  of  plates, 
7/16  in.  thick. 

Each  boiler  has  472  Am.  standard  soft  steel  tubes,-  4  in 
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diameter,  20  ft.  long,  3  lower  rows  No.  9  gauge,  balance  No. 
10.    Valves  and  fittings  are  as  follows: 

Three  in.  Ashton  pop  safety  valves;  four  2  in.  Han- 
cock feed  water  valves;  four  2  in.  Hancock  check  valves;  two 
2J4  in.  Faber  blowoff  valves;  two  2^  in.  Homestead  blowofT 
cocks;  one  12  in.  Ashcroft  steam  gauge;  one  Reliance  water 
column  with  water  gauge  and  three  try  cocks. 

The  fronts  are  fitted  with  rolling  tube  header  door.  Heat- 
ing surface  is  10,470  sq.  ft.  per  boiler.  The  weight,  approxi- 
mate, 1.50,000  lbs.  each. 

Four  Foster  superheaters  are  installed,  guaranteed  to 
raise  the  temperature  of  31,500  lbs.  of  steam  per  hour,  at  pres- 
sure 200  lbs.  per  sq.  in.,  to  5,380  F.  corresponding  to  super- 
heat at  150  deg.  With  boiler  operating  at  150  per  cent,  rat- 
ing, superheat  is  160  deg. 

The  stokers  feed  the  boilers  at  a  sufficient  rate  to  force 
them  to  235  per  cent,  of  rating  without  difficulty.     Fig.  .3 


Fig.  4 — View  of  1060  h.p.    Edgemoor  boilers  during  erection. 


shows  a  view  of  a  portion  of  the  Ijoiler-room.  The  boilers 
are  equipped  with  automatic  soot  blowers  and  the  customary 
instruments  to  enable  the  engineers  to  operate  the  boiler  intel- 
ligently. The  flue  gases  are  carried  away  by  two  radial  brick 
chimneys. 

The  chimneys  were  built  by  the  Canadian  Kellogg  Com- 
pany. Dimensions: 

Height  above  foundations,  240  ft.;  internal  top  diameter,  12 
ft.;  height  of  base,  22  ft.;  cross  section  of  base,  round  in 
shape,  22  ft.  2  in.  diameter;  lining  40  ft.  high  from  point  2 
ft.  below  flue  opening;  Baffle  20  ft.  high  and  8  in.  thick;  light- 
ning conductor  (5  copper  points,  -J^  in.  diameter,  8  ft.  long, 
with  lYz  in.  solid  platinum  tips.  Lower  ends  of  points  con- 
nected to  proper  cal)'le  encircling  chimney  from  this  cable; 
one  7/l()  in.  7  strand  No.  10  Stubbs  gauge  copper  cable  is  car- 
ried to  ground  and  connected  to  copper  ground  plates;  one  4 
in.  H.  &  M.  patent  gauge  and  connections;  one  3  in.  pyro- 
meter connection;  steps  of  in.  galvanized  round  iron 
built  in  on  inside  of  chimneys,  spaced  18  in.  C.  to  C. ;  two 
cast  iron  cleaning  doors;  cement  caps  put  on  each  chim- 
ney and  painted  two  coats  heavy  pitch. 

Water  Purification 

Make-uj)  water  for  llie  plant  is  ol)tainf(l  frrjni  iJurlington 
Bay  and  is  successfully  treated  liy  the  We-Fu-(i()  system  of 


water  purification.  The  water  softening  building  is  shown 
at  the  left  of  Fig.  1. 

The  two  reaction  and  settling  tanks  are:  24  ft.  6  in.  in 
diameter,  19  ft.  4  in.  high,  dressed  Washington  fir,  2)4  in- 
thick,  fitted  with  round  steel  hoops  and  mallealjle  iron 
draw  lugs.  Tanks  are  provided  with  steel  ladder  outside  and 
wooden  ladder  inside  with  platform  at  top  of  outside  ladder, 
both  tanks  are  covered.    One  inch  pipe  connection  is  pro- 


Fig.  5. — View  of  eleven  retort  stokers  during  erection. 


vided  for  drawing  samples,  also  mercury  depth  gauge.  Gauges 
and  brass  faucets  are  mounted  above  white  enamel  iron  sink 
on  enamelled  plate.  Electric  contact  alarm  bell  is  operated 
by  copper  float;  a  double  throw  switch  admits  connections  to 
either  tank. 

The  tanks  are  equipped  with  mechanical  stirring  device, 


Fig.  6. — Heater,  feed  pumps,  air  pump,  fan  engine,  in  pump  pit. 


each  tank  taking  four  liours  for  treatment  of  its  capacity  of 
water.  Water  is  supplied  to  lank  at  rate  of  60,000  U.  S.  gal- 
lons per  hour. 

The  Reagent  mi.xing  tank  is  3  ft.  in  diameter,  3  ft.  high. 
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of  :;/lt'  sluit  steel,  provided  with  hand  operated  stirring;  de- 
vice. 

The  iilter  tanks  are  two  in  numl)er,  8  ft.  0  in.  in  diameter, 
j  ft.  4  in.  high,  inside  dimensions  of  2-}i  in..  Washington  fir. 
r;nmd  steel  with  hoops  and  malleable  iron  draw  lugs.  Cross 
connected,  provided  with  galvanized  iron  distributing  and  wash 
water  overflow  trough.  A  filter  bed  of  crushed  quartz  (98  per 
cent,  silica)  is  supported  by  layer  of  washed  and  graded  grav- 
el. The  inlet  pipes  are  provided  with  brass  fitted  balanced 
valves  and  seamless  copper  floats,  to  regulate  flow  of  water 
from  settling  tank,  and  maintain  uniform  level  in  filter.  An 
electric  alarm  bell,  operated  by  copper  float  rings  in  water 
softener  and  boiler-room. 

The  air  wash  pipes  in  filter  bed  have  discharge  openings 
equally  distributed  over  filter  bed  and  connected  to  pressure 
blower.  The  valves  are  controlled  by  numbered  cast  iron 
floor  stands  having  extension  stems  where  main  operating 
valves  arc  below  floor. 


Letters  to  the  Editor 

We  have  a  letter  from  a  well-known  consulting  engi- 
•ncer,  criticising  the  equipment  in  the  Brantford  station,  des- 
cribed in  our  last  issue.  We  had  time  to  pass  this  criticism 
along  to  Mr.  Catton  and  also  have  a  reply  from  him.  Both 
letters  follow: 

Editor.  Electrical  News: 

In  looking  through  the  May  1st  number  of  your  pai)er  1 
note  on  page  30,  the  switchboard  designed  by  Mr.  Catton.  and 
if  the  section  of  the  switchboard  is  drawn  to  scale,  would 
offer  the  following  criticism: 

The  disconnecting  switch  beK)w  the  bus  bars  is  in  a  dan- 
gerous position  for  if  an  operator  opened  this  switch  by  mis- 
take when  the  feeder  was  alive  he  might  cause  a  flash  that 
would  result  in  a  short  circuit  on  the  bus  bars  above. 

Referring  to  the  double  throw  disconnecting  switch  above 
the  bus  bars,  it  appears  to  me  that  the  lower  switch  would 
be  very  difficult  to  open  with  a  hooked  pole  on  account  of  its 
location  with  respect  to  the  bus  bars.  A  man  would  either 
have  to  stand  on  a  stool  or  chair  or  e'se  use  a  pole  15  feet 
long  and  at  that  he  would  be  touching  the  bus  bars  with  the 
pole,  and  evey  one  knows  it  is  very  difficult  to  hook  into  an 
eye  of  a  disconnecting  switch  with  a  pole  longer  than  a  few 
feet. 

I  do  not  consider  the  arrangement  a  good  design  and  be- 
lieve that  such  a  design  should  not  be  subinitted  to  the  pub- 
lic as  being  something  exceptionally  good  and  thus  permit 
others  to  copy  same. 

The  type  of  double  throw  switch  for  throwing  a  feeder 
onto  the  emergency  bus  bar  could  make  a  lot  of  trouble  if 
these  two  bus  bars  were  not  in  synchronism. 

Yours  truly, 

Reader. 


Editor  Electrical  News: 

In  answer  to  your  communication  of  the  8th  inst.  re 
criticism  on  switching  equipment,  I  might  say  that  the  sec- 
tion drawing  of  board  is  not  to  scale.  The  spacing  between 
bus  and  disconnecting  switches  is  13  inches. 

Regarding  the  double  throw  switches  we  might  state 
that  they  are  much  more  easily  operated  than  "Reader" 
imagines.  We  do  not  find  them  difficult  to  operate  or  we 
would  have  placed  them  higher.  However,  this  equipment 
does  not  have  to  be  so  placed.  Windsor  suspends  theirs 
from  the  ceiling,  face  of  panel  to  the  floor,  but  in  our  case 
the  present  position  was  the  only  place.  I  know  of  some 
very  good  electrical  men  who  think  this  apparatus  is  good 
and  are  going  to  install  it. 

Regarding  the  synchronism  of  bus-bars,  it  was  explained 


that  feeders  were  paralleled  whik-  transferring  load  to  aux- 
iliary bus. 

We  do  not  a  iticipatc  any  of  the  troul)lcs  our  critic  has 
suggested  because  we  have  used  the  apparatus  since  it  was 
installed.  We  have  a  vastly  improved  condition  regarding 
flexibility. 

We  would  like  to  have  our  critic  see  the  equipment  in 
the  station. 

Yours  truly, 
Brantford  Hydro-electric  System, 

Per  W.  R.  Catton,  Superintendent. 


Toronto,  May  1st,  1919. 

Dear  Sir: — 

You  are  hereby  notified  that  the  .\nnual  Gen- 
eral meeting  of  the  Canadian  Manufacturers'  As- 
sociation for  1919  will  l)e  held  in  the  King  Kd- 
ward  Hotel.  Toronto,  on  June  lOth,  lltli  and 
12th  next.  Business  will  commence  at  10.30  a.m. 
on  June  10th. 

I  earnestly  hope  that  you  will  make  a  special 
effort  to  attend  in  order  to  give  the  Association 
the  benefit  of  your  co-operation  and  advice  in 
solving  the  difficult  problems  which  are  now  con- 
fronting the  manufacturers  of  this  country. 

The  .\ssociation  is  now  entering  what  may  he 
described  as  the  third  period  of  its  history.  Dur- 
ing the  first  period,  from  1873  to  1899,  its  activit- 
ies were  provincial  and  its  membership  limited  to 
about  300.  During  the  second  period,  from  1899, 
when  it  was  organized  as  a  National  Association 
to  the  signing  of  the  armistice,  the  memhershii) 
increased  from  about  300  to  nearly  3,500.  and 
branches  were  organized  from  coast  to  coast.  The 
second  period  saw  a  great  growth  of  manufactur- 
ing. The  present  period,  beginning  with  the 
signing  of  the  armistice,  will  he  the  period  of  re- 
adjustment from  war  to  peace  conditions,  the 
continued  and  rapid  development  of  Canada  as  a 
nation,,  and  I  hope  and  believe,  a  corresponding 
development  in  the  activities  of  the  Association 
and  in  the  increase  of  its  membership. 

Three  of  the  most  important  matters  for  dis- 
cussion at  the  Annual  Meeting  are  (1)  the  read- 
justment of  the  existing  relations  between  em- 
ployers and  employees,  (2)  the  revision  of  the 
tariff  and  (.'V)  the  development  of  export  trade. 
In  addition,  there  will  be  report  of  the  various 
committees  which,  during  the  past  year,  have 
dealt  with  an  unusually  large  number  of  subjects 
of  vital  importance  to  Canadian  manufacturers.  It 
is  from  the  views  and  decisions  of  the  members 
present  at  the  Annual  Meeting  that  the  policy  of 
the  Association  for  the  coming  year  is  largely 
shaped. 

The  programme  outlining  the  business  to  he 
transacted  will  be  mailed  to  you  in  due  course.  I 
appeal  to  you  to  make  a  special  effort  to  he  pres- 
ent. 

Anticipating  the  pleasure  of  meeting  you  in 
Toronto  on  the  above  dates,  I  remain. 
Yours  faithfully, 

W.  J.  Bulman, 

President. 
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The  Tungar  Rectifier— Its  Theory,  Char- 
acteristics and  Application— II. 


By  Mr.  F.  Keith  D  AIton 


In  preceding  paragraphs  (in  our  issue  of  May  1st)  the 
underlying  principles  of  the  Tungar  Rectifier  were  dealt  with, 
and  the  marketed  production  of  the  manufacturer  was  des- 
cribed in  more  or  less  detail.  The  performance  of  the  simple 
single  phase  rectifier  as  sold  will  now  be  outlined  and  in  ad- 
dition, the  various  advantages  of  different  possible  combina- 
tions of  two  or  more  single  phase  rectifiers  will  be  presented 
and  discussed. 

One  Half  Wave  Rectification 

A  rectifier  containing  only  one  bulb  and  designed  to  give 
only  one  half  of  the  supply  wave  in  the  rectified  voltage  and 
current,  is  termed  a  "One  Half  Wave"  Rectifier. 

In  Fig.  11  are  shown  the  connections  of  the  bulb  and  auto- 
transformer  which  go  to  make  up  the  one-half  wave  rectifier. 
The  auto-transformer,  designed  to  operate  on  11.5  volts,  a.c. 
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Fig.  11. — Connections  of  one  rectifier  for  one-half  wave  rectification. 

(frequency  considered)  has  two  tajjs  at  3().(;  and  volts 
respectively,  from  one  end.  The  small  2  volts  part  of  the 
winding  between  these  taps  has  sufficient  current  capacity  to 
carry  the  filament  current  continuously.  It  may  be  noted  that 
one  lead  from  the  supply  runs  through  and  forms  the  positive 
terminal  of  the  rectifier  secondary  (d.c). 

As  to  the  bulb,  it  has  a  filament  designed  to  ()i)eratc  at  2 
volts  with  a  current  of  al)f)Ut  20  amperes.  The  filament  is 
made  of  fairly  large  dimensions  in  order  to  have  a  long  life; 
it  being  found  that  the  action  of  the  electrons  causes  a  disiii- 
tregation  of  the  tungsten  metal. 

When  the  tube  is  cold  it  refuses  to  allow  current  to  jiass 
through  it  in  either  direction,  but  when  the  filament  is  heat- 
ed current  may  then  pass  downward  through  the  bulbs  (from 
graphite  to  tungsten  filanu  iil  ). 

The  voltage  from  one  end  of  the  auto-transformer  wind- 
ing to  the  nearest  tap  will  be  ?J\X>  volts,  (root-mean-square 


value)  and  the  peak  value  of  this  will  be  in  the  neighborhood 
of  37.7  volts.  Comparing  Figs.  2  and  .'i,  we  find  that  the  peak 
value  of  the  rectified  wave,  on  no  load,  is  approximately  the 
same  as  the  peak  value  of  the  tap  voltage.    This  is  not  sur- 


Fig.  12. — (above) — Rectified  voltage  and  current,  single-phase — One-half 
wave,  full  load,  non-inductive. 

Fig.   13. — Rectified  voltage  and  current,  full  load,  inductive. 

Fig.  14. —  (below) — Rectified  voltage,  storage  battery  voltage  and  cur- 
rent while  charging  storage  batteries. 

prising  since  there  is  an  insignificant  droi)  in  the  bulb  when 
no  current  is  flowing. 

The  voltage  wave  of  Fig.  3,  with  ijeak  value  of  37.7  volts 
will  cause  a  moving  vane  a.c.  voltmeter  to  indicate  10.8  volts. 

Volts 


Antps  load  -  by  D.C.  Ammeter 

Fig.    15—  Single    rectifier   characteristics.     Voltmeter    indications  and 
Form-factor 

while  a  permanent  magnet  type  of  d.c.  voltmeter  indicates 
10.0  volts.  The  form  factor  undoubtedly  is  1.68  in  this  case; 
and  since  this  is  greater  than  the  form  factor  of  a  half  sine 
wave,  il  indicates  that  the  rectified  wave  is  more  peaked  or 
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narrower  at  the  base.  By  observation,  we  find  this  to  be  the 
case. 

The  load  on  the  rectifier  is  connected  in  as  shown  in  Fig. 
11.  having  due  regard  for  polarity,  if  the  load  is  such  that  it 
becomes  necessary  to  consider  polarity. 

Different  load  conditions  give  different  effects.  For  ex- 
ample. P'ig.  13  shows  voltage  and  current  waves  when  the 
load  is  non-inductive;  the  current  and  voltage  (by  d.c.  mstru- 
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Fig.  16 — Characteristic    curves — One    Rectifier    giving    one-half  wave 
rectification 

nients)  were  resi)ective]y  (i  amperes  and  7.7  volts.  It  will  i)c 
seen  that  these  waves  are  of  the  same  shape  and  "in  phase" 
with  each  other. 

If  now  the  non-inductive  load  be  replaced  by  a  load  which 
is  highly  inductive,  the  voltage  and  current  waves  take  the 
forms  shown  in  Fig.  11!.  The  current  starts  with  the  rise  of 
voltage  in  the  direction  which  can  start  current  through  the 
tube,  but,  like  all  currents,  through  inductive  resistances  it 
returns  to  zero  lagging  behind  the  voltage,  but  not  revers- 
ing. That  part  of  the  voltage  wave  marked  "Inductive  \'olt- 
age"  is  not  due  to  the  rectifier,  but  is  caused  entirely  in  the 
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matter  of  battery  charging  will  l)e  dealt  with  more  fully  in 
later  paragraphs. 

Considering  the  characteristics  of  the  one  half  wave  recti- 
fier as  a  unit,  we  find  tliat  the  drop  in  voltage  under  load  is 
proportional  to  the  load  current,  Fig.  1.5.  Apparently  the  im- 
pedance of  the  auto  transformer  and  resistance  in  the  bulb 
are  the  cause  of  this,  and  act  in  the  same  manner  and  propor- 
tions as  if  this  size  of  rectifier  had  an  ohmic  resistance  of  0.7 
ohms. 

Fig.  15  also  shows  the  relative  values  of  the  indications 
of  the  a.c.  and  d.c.  voltmeters  and  also  a  slight  variation  in 
form  factor.  As  the  form  factor  gradually  reduces  (as  the 
load  increases  above  1.5  amps)  from  1.77  to  1.55  we  judge 
that  there  is  a  step  toward  the  ideal  d.c.  condition  but  the 
approach  is  not  very  close. 

In  Fig.  16  are  shown  the  operating  characteristics  of  the 
nne-half-wave  rectifier.  The  curve  showing  "powe;  factor" 
applies  only  on  the  supply  side  of  the  rectifier  and  at  a  time 
when  a  non-inductive  load  is  connected  to  the  load  terminals. 
The  impressed  voltage  is  alternating,  and  the  primary  cur- 
rent, though  also  alternating,  has  a  wave  form  which  is  not 
symmetrical  with  regard  to  its  zero  line.  Here  "power  fac- 
tor" is  taken  as  the  result  of  dividing  "Input  watts"  by  the 
product  of  impresser  voltage  and  primary  current  as  read  by 
a.c.  instruments.  This  method,  though  standard  and  correct 
if  the  voltage  and  current  waves  be  both  of  sine  form,  is  in 
this  case  questionable  as  to  its  meaning  and  accuracj.    It  is, 
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Fig.  17 — Cor.r.eclior.s  of  two  rectifiers  for  Iwo-half  wave  rectification. 

inductance  of  the  load  as  the  current  dies  down.  Even  after 
the  current  reaches  zero,  there  is  some  residual  flux  m  the 
iron  of  the  inductive  load  and  this  flux,  in  dying  down,  causes 
a  gradually  reducing  voltage. 

When  a  storage  battery  load  is  connected  to  the  rectifier 
we  find  that  current  only  flows  at  the  times  when  the  rectified 
voltage  is  higher  than  the  battery  voltage.  Fig.  14.  In  this 
oscillogram,  the  waves  are  not  on  the  same  base  line.  The 


Fig.   18    (above) — Rectified   voltage — Single   Phase — Two-half  wave — 
No  load 

Fig  19  (below) — Rectified  volts  and  current,  two-half  wave — Single 
phase,  full  load — non-inductive. 

I  however,  a  method  well  understood  and  as  used  here  to  show- 
that  the  primary  current  increases  more  rapidly  than  the 
load  current. 

As  seen  from  Fig.  11.  there  is  no  method  available  for 
regulating  the  voltage  but  it  may  ibe  noted  that  the  rectifier 
will,  in  a  sense,  automatically  regulate  the  current  reducing  it 
as  the  voltage  increases,  and  can  be  used  in  a  practical  way  to 
charge  any  battery  having  a  voltage  less  than  20  volts.  From 
30  volts  up  to  the  maximum,  37.7  volts,  the  charging  is  too 
slow  a  process  to  be  used. 

The  rectifier  is  automatic  when  an  interruption  of  power 
occurs.  The  filament  simply  cools  down  and  the  battery  can- 
not discharge.  When  the  power  is  again  turned  on,  the  fila- 
ment heats  up  again  and  the  rectifier  picks  up  its  load. 

Two-Half  Wave  Rectification 

Although  the  simple  rectifier,  as  placed  on  the  market,  is' 
intended  for  one-half  wave  rectification  only,  it  is  very  satis- 
factory to  connect  two  rectifiers,  according  to  Fig.  17,  and 
supply  them  with  power  at  230  volts,  single  phase. 

We  then  get  a  rectified  voltage  (at  no  load)  with  twice  as 
many  peaks  as  given  by  one  rectifier.  Fig.  18  illustrates  the 
point;  the  peaks  are  the  same  shape  and  in  consequence  the 
a.c.  voltmeter  indicates  1.414  times  the  indication  of  the  half 
wave  voltage  while  the  d.c.  voltmeter  indicates  just  twice  the 
value  it  indicated  on  a  half  wave. 

While  the  peak  values  are  the  same,  we  see  that  the  form 
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factor  for  this  two  half  wave  voltage  is  1,15,  a  marked  reduc- 
tion from  that  obtained  by  a  one  half  wave  rectifier. 

When  a  resistance  load  is  now  attached,  Fig.  19,  the  vol- 
tage drops  slightly,  the  current  wave  has  the  same  shape  as 
the  voltage  wave  and  the  form  factor  sufTers  no  appreciable 
change  no  matter  what  the  value  of  the  load.  Fig.  20  shows 
the  form  factor  as  a  straight  line  and  also  shows  the  indica- 
tions of  a.c.  and  d.c.  voltmeters.  A  comparison  of  Figs.  15 
and  20  shows  that  the  readings  of  a.c.  and  d.c.  instruments 
are  closer  together  at  all  loads  with  two  rectifiers  than  with 
one.  Hence  the  two  half  waves  rectifier  is  a  closer  approach 
to  d.c.  conditions. 

Fig.  IC  may  be  considered  to  apply  to  this  connection  also, 
except  that  the  load  current  would  be  multiplied  by  two.  The 
power  factor  and  efficiency  are  nf)t  in  any  way  improved. 

Three  Phase  Balanced  Star  Connection 

A  study  of  Fig.  11  will  reveal  the  fact  that  three  rectifiers 
may  be  connected  in  star  on  a  balanced  three  phase  circuit  as 
shown  in  Fig.  21,  in  which  case  the  supply  voltage  must  be 
v.'!  X  115  volts,  or  200  volts,  3  phase. 

Since  we  have  exciting  currents  and  unsymmetrical  waves 
to  handle,  the  branch  voltage  will  depart  from  the  pure  sine 
form  and  appear  as  shown  on  the  oscillogram,  Fig.  22.  In 
the  different  phases  these  voltage  waves  will  be  similar  but 
displaced  by  120  degrees  from  each  other.    The  rectified  no- 
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Fig.  20 — Voltmeter  indications  and  Form  Factor.  Two  half-wave 
Rectification. 

load  voltage  will  have  three  peaks  per  a.c.  cycle  and  appears 
as  shown,  Fig.  3H. 

There  can  be  no  interchange  of  current  on  account  of  the 
valye  action  of  each  bulb.  Hence  the  bulbs  will  work  satis- 
factorily together  even  though  they  be  on  difTerent  phases. 

This  connection  gives  a  decided  imjirovement  in  form  fac- 
tor over  either  of  the  connections  previously  discussed,  as  it 
reduces  that  ratio  to  1.08  (at  one  quarter  of  normal  load).  It 
will  be  observed  that  the  waves  just  tducb  the  zero  line. 

As  non-inductive  load  is  applied,  the  peaks  drop  a  little 
and  the  l)ase  of  the  wave  rises  from  the  zero  line.  Fig.  24.  We 
are  now  ap|)roaching  still  closer  to  the  direct  current  ideal 
conditions.  As  the  load  increases  the  form  factor  drops,  rath- 
er quickly  at  first,  and  later  more  gradually,  Fig.  25,  until  a 
value  of  1.04  is  reached. 

Running  under  ibc  above  conditions  it  may  happen  that 
one  or  even  two  of  tin-  huii)S  may  burn  f)Ut.  A  bulb  may  be- 
come inoperative.  If  so,  it  is  usually  on  account  of  the  wear- 
ing out  f)f  the  lilameiit. 

When  one  bull)  hums  out  the  voltage  and  iiirrent  waves 


assume  the  shape  shown  in  Fig.  26.  When  two  bulijs  l)urn 
out  at  the  same  time,  the  voltage  and  current  are  both  very 
materially  reduced  on  account  of  the  impedance  of  the  two 
phases  without  load,  and  the  respective  waves  are  as  shown  in 
Fig.  27. 

Fig.  28,  the  voltage  and  current  from  this  three  phase  con- 
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21 — Three-phase  star   connection   giving  three   peaks    (d.c.)  per 
cycle  of  a.c.  supply. 


nection  with  an  inductive  load,  shows  us  a  still  better  form 
factor  as  the  ripple  is  reduced  in  amplitude,  being  farther 
from  the  base  line. 

Considering  the  characteristics  of  this  three  phase  combin- 
ation. Fig.  29,  we  see  that  the  efficiency  and  power  factor  are 


Fir.  22   (above)  — Branch  3-ph.  unrectified  voltage  at  no  load. 
Fig.  23 — Rectified  voltage,  3-ph.  star  connection — No  load. 
Fig.   £4    (below) — Rectified   voltage  and   current.   3-ph.   star   connection — 
Full  load,  non-induclive. 
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not  in  any  way  improvements  on  the  single  phase  Iialf  way 
rectifier.    The  good  factor,  then,  is  the  chief  advantage. 

Six  Phase  Balanced  Diametrical  Connection 

Going  one  step  farther  and  using  six  rectifiers  on  a  six 
phase  circuit.  Fig.  30,  we  get  a  still  further  reduction  in  form 
factor,  bringing  it  down  to  the  value  1.01.    Our  voltage  wave 
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Fig.    25 — Voitir.eter    indications    and  form-factor 

at  no  load  contains  only  the  crests  of  the  six  peaks  per  a.c. 
cycle.  Fig.  31.  These  ripples  are  made  of  still  less  importance 
under  load,  bringing  the  form  factor  at  full  load  to  a  value  of 
1.005  as  in  Fig  32.  This  is  a  decidedly  close  approach  to  a 
smooth  direct  current. 

The  efficiency  and  power-factor  are  not  any  improvement 
on  the  simple  half-wave  rectifier. 

APPLICATIONS  OF  THE  RECTIFIER 

Having  now  fully  discussed  the  theory,  and  possible  con- 
nections and  combinations  of  Tungar  rectifiers,  it  seems  ad- 


visable to  consider  some  of  the  uses  to  wliich  this  device  may 
l)e  applied. 

Storage  Battery  Charging 

First  in  importance  among  the  various  uses  of  the  Tungar 
rectifier  is  the  charging  of  storage  batteries  from  an  alternat- 
ing current  supply.  The  requirements  of  such  a  battery  in 
charging  are  two-fold,  that  the  supply  voltage  be  higher  than 
the  battery  voltage,  and  that  there  l)e  no  reversal  of  current. 
F\ilsations  of  current  are  not  objectionable  for  this  class  of 
v\'ork  and  it  is  therefore  not  necessary  to  have  a  good  form- 
factor. 

When  a  single  phase,  half  wave  rectifier  is  charging  a  stor- 
age battery,  we  get  voltage  and  current  as  already  shown  in 
Fig.  14.  It  is  only  that  part  of  the  rectified  voltage  wave 
which  is  above  the  storage  l)attery  voltage  that  is  in  any  way 
eflfective  in  causing  current  to  flow.  As  the  circuit  is  non- 
inductive,  the  current  wave  must  agree  with  the  ef?ective  part 
of  the  voltage  wave.  As  the  storage  battery  volts  increase 
the  current  flow  diminishes.  In  this  way  the  rectifier  is  self- 
regulating. 

For  a  given,  battery  voltage,  up  to  the  maximum  of  37.7 
volts,  there  is  a  corresponding  effective  charging  value  to  the 
rectifier  voltage.  The  curve,  marked  "one  half  wave"  in  Fig. 
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Fig.    26    (above) — Rectified    voltage    and    current — 3-ph.    star — Failure  of 
one  bulb. 

Fig.  27 — Rectified  voltage  and  current — 3-ph.  star— Failure  of   two  bulbs. 
Fig.    23    (below)— Rectified    voltage   and    current — 3-ph.    star — Full  load, 
inductive. 


33  gives  this  effective  charging  value  for  the  complete  range 
of  battery  voltage. 

Care  must  be  exercised  to  obtain  correct  polarity  in  con- 
necting in  a  battery. 

It  may  he  of  interest  to  some  readers  to  make  a  small  cal- 
culation on  the  time  required  to  charge  a  certain  set  of  stor- 
age batteries.  It  is  taken  for  granted  that  the  reader  realizes 
that  the  voltage  of  the  battery  rises  while  charging  and,  for 
simplicity  in  calculation,  we  will  let  the  average  value  of  bat- 
tery voltage  be  represented  by  V. 

Let  R  l)e  the  resistance  in  ohms  of  the  battery  as  connect- 
ed and  let  T  be  the  time  in  hours  for  charging. 

The  resistance  of  the  rectifier  may  be  taken  as  0.7  ohms. 
It  is  obvious  that,  as  already  mentioned,  the  rate  of  charging 
a  battery  of  20  volts  is  much  slower  than  with  one  of  .5  volts, 
not  only  because  the  resistance  of  the  20  volt  battery  is  liable 
to  be  higher  but  the  value  of  the  rectified  volts  in  excess  of 
Ijattery  volts  will  be  less. 

In  Fig.  33  are  given  two  curves,  one  for  a  single  rectifier. 
Fig.  11,  and  one  for  three  rectifiers  in  balanced  star  connec- 
tion, Fig.  21.  The  values  of  K  and  K'  referring  respectively  to 
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the  one  phase  and  three  phase  systems,  are  the  effective 
charging  values  of  the  rectified  voltage  waves. 

The  effective  charging  current,  1,  with  one  rectifier  will  be 
expressed  as  follows — 
K 

I  =   

R  +  0.7 

Let  .A  H  =  ampere  hours  required  by  one  cell. 
A  H 

Then  the  time,  T  =  x  (  R  +  0.7) 

K 

The  number  of  ampere  hours  necessary  to  charge  a  cell, 
(or,  the  ampere  hours  a  cell  is  capable  of  delivering)  is  usual- 
ly specified  on  the  cell.  It  should  here  be  understood  by  the 
reader  that  the  time  will  be  divided  by  two  if  two  rectifiers 
be  used  as  in  Fig.  17  connection  and  that  K  is  replaced  by  K' 
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stant  voltage  through  a  large  range  in  speed,  i.e.,  4,000 — 
14,000  r.p.m.  The  bulb  employed  acts  on  the  differential  field 
winding  of  this  generator,  and  is  found  to  ht  quite  capal)le 
of  producing  the  required  steadiness  in  voltage. 

In  the  University  of  Toronto,  Department  of  Physics,  the 
bulb  has  been  used  to  give  an  alternating  current  of  high  fre- 


1 


•pis'.    31    (above) — Rectified    voltage — 6-phase    Diametrical — No  load. 
Fig.  32   (below) — Rectified  voltage  and  current — 6-phase — Non-inductive 
load. 

quency  when  supplied  with  power  by  direct  current.  The 
energy  in  this  alternating  current  is  very  small. 

The  unidirectional  current  produced  as  a  rectifier  may  be 
used  for  magnetizing  magnets,  controlling  d.c.  relays,  con- 
tactors, and  many  other  devices  where  the  pulsations  will  not 
cause  trouble. 

With  the  introduction  of  a  "grid,"  that  is  a  perforated 
metal  electrode  between  the  filament  and  graphite  anode,  the 
bulb  becomes  an  amplifier  of  oscillations.  In  this  state  it  is 
an  essential  part  of  the  modern  telephone  repeater,  and  of 
both  transmitting  and  receiving  apparatus  in  the  radio  tele- 
phone. 

Measurement  of  Resistance 

It  may  be  not  a  little  surprising  to  the  reader  to  learn  that 
this  pulsating  current  may  be  used  to  accurately  measure  the 


Fig.  30 — B-ph.   diametrical  connection  of  six  half  wave  rectifiers,  giving 
six  peaks  (d.c.)  per  a.c.  cycle 

if  three  rectifiers  be  used  as  in  Fig.  31  connection,  giving 
waves  as  shown  in  Fig  :i4. 

suiting  from  one  or  several  failures  of  the  power  supply. 

A  question  has  frequently  been  asked  regarding  the  time 
lag  of  the  charging  current  after  the  rectified  voltage  has  be- 
gun to  rise  above  the  battery  voltage.  I^xperiment  has  shown 
that  this  lag  is  in  the  neighborhood  of  l/.')000  of  one  second 
and  hence  insignificant. 

As  before  mentioned  the  rectifier  is  automatic  and  the 
battery  may  l)e  left  to  charge  during  the  night,  no  harm  re- 
Other  Practical  Applications 

The  Tungar  bulb  has  other  uses  than  working  as  a  recti- 
fier. 

In  tiie  modern  radio-telephone  aeroplane  set  a  bulb  built 
on  the  same  prinicple  as  the  Tungar  bulb,  is  used  to  control 
the  voltage  of  the  wind-driven  generator  on  the  aeroplane. 
The  requirements  of  this  generator  are  that  it  produce  a  con- 
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Fig.  33 — EiTective  charging  values  of  rectified  voltage  waves  of  one-half 
wave  and  3-ph.  connection,  K  =  one-half  wave.  K'=3-ph.  con- 
nection. 

ohmic  resistance  of  any  circuit,  even  though  the  circuit  be 
I'.ighly  inductive.  It  is,  nevertheless,  a  fact,  provided  direct 
current  instruments  be  used. 

Firstly,  with  non-inductive  circuit,  the  current  waves  and 
voltage  waves  are  identical  in  shape,  hence, — 
Voltage  drop 

  =  resistance  in  ohms. 

Current  in  amps. 
For  this  either  one,  two,  three  or  six  rectifiers  may  be  used. 

Secondly,  with  a  highly  inductive  circuit,  the  three  phase 
three  rectifier  scheme  is  used,  Fig.  21.    Then  the  ripples  in 
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current  are  rounded  off,  takin.ij  a  shape  closely  approximating 
a  sine  wave.  For  i)urposes  of  calculation,  let  us  assume  that 
the  ripple  is  a  sine  wave:  it  will  have  three  times  the  fre- 
quency cf  the  a.c.  supply. 

In  Fij,'-  ^■">  we  have  two  waves  plotted,  the  upper  being  vol- 
tage.  the  lower  being  current,  through  an  inductive  resistance. 
In  the  oscillogram.  Fig.  :16.  the  actual  current  wave  is  shown 
Now,  the  current,  apparently,  consists  of  the  sum  of  two  cur 
rents,  namely  a  direct  current  of  value  1  and  a  ripple  of  :i 
times  normal  frequency  and  of  amplitude  C. 

This  current  passing  through  an  inductive  resistance,  tr 
duces  a  voltage  as  shown  by  the  upper  wave.  Fig.  33.  in 
which  \'  is  the  voltage  due  to  the  current  component  I  pass- 
ing through  the  ohmic  resistance,  and  the  superimposed  sine 
wave  of  amplitude  e  is  due  to  the  current  ripple  alone  pass- 
ing through  both  resistance  and  inductance  of  the  circuit. 

The  direct  current  permanent  magnet  instrument  reads 
the  average  of  a  ripple  plus  any  positive  unvarying  unidirec- 
tional current.  The  average  of  the  ripple  lies  along  the 
straight  line  marking  ofT  the  limit  of  I  (or,  in  the  case  ol 
voltage,  the  line  marking  off  the  limit  of  \').  If  then  the 
d.c.  voltmeter  reads  V,  and  the  ammeter  reads  1.  The  vahu 
of 

voltmeter  reading  \ 

 =  —       ohmic  resistance. 

ammeter    reading  I 
The  ripple  is  automatically  entirely  eliminated  with  each  in- 
strument. 

Mathematically,  it  can  quite  simply  be  proven  that  the 
above  holds  for  any  case  where  the  ripple  is  symmetrical 
about  its  zero  line,  independent  of  its  shape  or  frequency. 

This,  then  is  a  finer  work  to  which  the  Tungar  rectifier 
may  be  applied,  and  in  which  results,  as  checked  by  actual 
test,  are  very  satisfactory. 

Protection 

In  Fig.  11.  it  will  be  seen  that  one  primary  lead  runs 
through  to  form  one  of  the  secondary  leads:  in  Figs.  18.  21. 


Fig.  34  (above) — Rectified  volts,  storage  battery  volts  and  charging 
current — Three  phase  star  connection. 
Fig.  36  (below) — Rectified  volts  and  current  through  inductive  resistance; 

plotted,  for  purposes  of  calculation,  with  sine  wave 
ripple. 


and  30,  leads  from  points  on  the  primary  winding  form 
secondary  positive  leads.  The  question  of  protection,  there- 
fore, presents  itself. 

To  handle  leads  from  an  underground  service  transformer 
is,  at  all  times,  dangerous,  and  particularly  so  if  the  operat- 
or's hands  be  wet.  In  using  the  tungar  rectifier  (with  auto- 
transformer)  ordinary  care  must  be  exercised  but  when 
charging  storage  batteries  where  the  operator  is  liable  to 


have  wet  hands  and,  perhaps,  be  standing  uninsulated  from 
the  ground,  special  care  is  necessary. 

The  rectifier  is  a  low  voltage  device,  but  it  should  not 
be  confused  with  other  low  voltage  appliances  which  draw 
their  power  from  a  strictly  low  voltage  source.  Provided 


Fig.  36. — Actual  current  through  highly  inductive  load  from  three  recti- 
fiers, star  connected.  The  straight  line  is  the  zero  line  of  current. 


the  insulation  of  the  supply  circuit  is  good  the  rectifier  is 
perfectly  safe,  but  when  some  defect  develops  in  the  supply 
system  there  is  a  certain  amount  of  danger. 


After  a  long  illness,  Mr.  Duncan  McDonald,  former 
manager  of  Montreal  Tramways,  and  inventor  of  the  p.a.y.e. 
car,  died  at  St.  Agathe.  He  was  born  at  St.  Thomas,  P.Q., 
and  in  his  early  years  was  a  driver  of  the  old  horse  cars  in 
Montreal.  In  1886  he  went  to'  St.  Paul  and  Minneapolis  and 
secured  a  practical  knowledge  of  the  operation  of  electrical 
railways.  On  returning  to  Montreal  he  became  superintend- 
ent of  the  Street  Railway  Co.,  and  later  went  to  Paris  as 
engineer  and  managing  director  of  500  miles  of  lines  in  and 
around  that  city.  He  again  came  to  Canada,  and  was  ap- 
pointed general  manager  of  the  Montreal  Tramways  Co., 
a  position  he  resigned  in  1912.  Mr.  McDonald  served  as 
controller  for  the  city  for  two  years.  He  was  a  member  of 
the  Institute  of  Civil  Engineers  of  France,  and  of  the  In- 
stitute of  Electrical  Engineers  of  Great  Britain. 


The  Principles  Underlying  Radio  Communication — Radio 
Pamphlet  No.  40.  issued  by  the  Signal  Corps  of  the  United 
States  army.  This  book  points  out  briefly  the  basic  facts  and 
principles  of  electro-magnetism  and  their  application  to  radio 
communication.  These  topics  are  presented  in  a  simple  man- 
ner so  that  students  with  very  little  mathematical  preparation 
may  understand  them.  Frequent  references  to  standard  books 
are  given  so  that  further  study  may  be  made  of  the  subject  if 
necessary.  The  following  chapter  headings  will  indicate  the 
scope  of  the  work:  (1)  Elementary  electricity;  (3)  Dynamo 
electric  machinery;  (3)  Radio  circuits;  (4)  Electro-magnetic 
waves;  (5)  Apparatus  for  transmission  and  reception,  exclus- 
ive of  vacuum  tubes;  (6)  Vacuum  tubes  in  radio  communica- 
tion. Bound  in  stiff,  imitation-leather  covers,  size  4J/2  in.  x 
7  in.;  350  pages;  55c  a  copy. 
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Industrial  Illumination— Good  Lighting  is  not 
an  Expense- It  is  an  "Investment" 
and  Yields  Big  Dividends. 

By  Mr.  Otis  L.  Johnson* 

Illumination,  as  it  applies  to  industry,  has,  with  the  help 
of  science  and  art,  made  great  strides  in  recent  years. 

To-(Jay  manufacturing  interests  everywhere  are  looking 
to  it  to  gain  assi,slance  in  an  earnest  endeavor  to  increase 
production,  decrease  spoilage,  decrease  cost,  and  prevent  ac- 
cident. 

Industrial  illumination  is  so  inTportant  that  three  states 
in  the  United  States  have  already  passed  lighting  leg-islation ; 
one  of  these  is  now  drafting  more  stringent  regulations  and 
two  other  states  ai"^  now  holding  public  hearings  of  their 
tentative  Lighting.  Ceicles.  The  fact  that  five  states  now  re- 
cognize the  importance' of  •  good  lighting  shows  conclusively 
that  other  states  will  follow,  and  before  many  years  all 
states  in  which  a  large  amount  of  manufacturing  is  done 
will  also  pass  laws  to  protect  the  employees  and  aid  the  em- 
ployer. 

Better  factory  lighting  is  needed  because  it  will  increase 
production,  decrease ' costs,  improve  quality,  reduce  spoilage, 
prevent  accidents. 

In  other  words,  it  will  conserve  the  human  material  in 
industry — its  most  valuable  asset. 

The  average  time  of  use  of  artificial  lighting  in  factories 
is  three  hours  per  day.  Unless  the  working  conditions  un- 
der artificial  lighting  approximate  closely  those  of  daylight, 
early  morning  and  late  evening  hours,  to  say  nothing  of 
the  loss  caused  by  forcing  night  shifts  to  work  under  poor 
artificial  lighting,  all  have  their  effect  upon  production. 

Blindfold  a  skilled  mechanic.  How  much  work  can  he 
do?  Provide  him  with  poor  light  and  he  is  able  to  do  some 
work,  but  in  order  that  this  skilled  mechanic  may  work  effi- 
ciently and  economically  he  must  be  provided  with  the  right 
amount  of  the  proper  kind  of  light. 

Light  is  a  tool.  Who  could  expect  a  workman  to  pro- 
perly perform  his  tasks  with  poor  tools;  A  man  and  his 
machine  are  a  coml)ination,  and  as  such  must  work  together 
harmoniously.  Machine  and  workman  may  be  the  best  that 
money  can  Buy,  but  poor  lighting  handicaps  the  workman; 
therefore  the  combination  cannot  work  at  highest  efficiency. 

Furthermore,  working  conditions  have  their  bearing  up- 
on home  life.  Cheerful,  contented  workmen  carry  that  spirit 
home,  while  a  man  made  grouchy  by  headaches  from  eye 
strain  produced  by  glaring  light  sources,  is  very  apt  to  en- 
counter domestic  difficulties.  When  this  happens  the  man 
cannot  go  back  to  work  the  next  day  in  the  proper  frame 
of  mind  to  work  at  highest  efficiency.  Here  again  the  manu- 
facturer loses  by  not  providing  a  properly  designed  system 
of  illumination.  (lood  lighting  makes  more  cheerful  work- 
men, who  labor  at  increased  efiiciency  because  they  are  bet- 
ter able  to  sec  the  task  they  are  performing,  and  because 
of  good  light  they  have  more  inclination  to  do  good  work. 
All  of  this  tends  toward  tlie  increased  production  which  is 
so  important  at  this  critical  period,  and  which  every  manu- 
facturer is  trying  to  obtain. 

Improved  quality  and  decreased  cost  per  unit  of  output 
'llluminatlnii  EnKlneer  Benjamin  Klectric  Mf^.  Co.,  Chicago 


is  just  as  important  as  increased  production.  It  will  not  be 
denied  that  a  workman  can  produce  better  goods  when  he 
is  able  to  see  distinctly  and  with  comfort  the  piece  upon 
which  lie  is  working.  Spoilage  means  a  heavy  dollars  and 
cents  loss.  It  means  the  loss  of  raw  material  and  also  the 
cost  of  labor  uselessly  expended.  A  few  years  ago  a  United 
States  census  report  stated  that  out  of  $1.50,000,000  spoilage 
in  the  United  Stages  during  the  year,  $28,000,000 
was  due  to  poor  light.  The  amount  would  be  larger  now  on 
account  of  the  increase  of  production  in  the  last  few  years, 
but  the  ratio  would  be  at  least  as  great. 

Accidents  cause  suiTering;  they  also  cause  loss  of  time 
already  paid  for  by  tlie  employer;  they  lessen  production; 
and  many  accidents  are  demoralizing  to  the  entire  working 
force.  The  employer  bears  the  brunt  of  most  of  this  loss, 
and  also  the  loss  due  to  the  compensation  which  must  be 
paid  to  the  injured  workman.  Seventy-five  per  cent,  of  in- 
dustrial accidents  occur  during  hours  of  darkness  or  semi- 
darkness;  more  than  one-fourth  of  these  can  be  prevented 
by  the  installation  of  properly  designed  lighting  systems.  It 
is  the  duty  of  every  manufacturing  institution  to  provide  ar- 
tificial illumination  which  will  prevent  expensive  and  dis- 
tressing accidents.  This  is  not  an  academic  question. 
These  statements  are  conservative  when  viewed  in  the  light 
of  the  facts  as  they  are  reported  by  eminent  investigators 
and  supported  by  repeated  and  authentic  experiments. 

The  result  of  increased  production,  improved  quality,  de- 
creased cost  and  fewer  accidents  is  larger  dividends.  It  is 
the  prime  purpose  of  every  plant  to  earn  as  much  profit 
as  possible;  in  fact,  that  is  the  reason  for  its  existence; 
therefore,  the  manufacturer  who  neglects  to  furnish  divi- 
dend producing  illumination  is  taking  hard  cold  cash  out 
of  his  own  pocket  to  pay  for  his  negligence.  It  is  not  pos- 
sible to  lay  down  definite  rules  by  means  of  which  proper 
lighting  could  be  installed  to  cover  all  conditions,  but  cer- 
tain fundamental  principles  may  be  stated,  principles  found 
in  all  good  lighting. 

These  are:  Correct  intensity,  good  diffusion,  light  from 
proper  direction,  absence  of  drop  cords,  absence  of  glare 
(both  direct  and  reflected). 

In  all  lighting  legislation  which  has  been  enacted  the 
amount  of  light  or  intensity  has  been  stated  as  a  part  of 
the  law.  No  one  who  had  given  the  matter  any  thought 
at  all  would  expect  a  piece  of  work  to  be  performed  econ- 
omically and  efficiently  under  25  per  cent,  or  even  50  per 
cent,  of  the  correct  amount  of  light. 

The  National  Electric  Light  Association,  the  Society 
for  Electrical  Development,  lamp  manufacturers  and  reflec- 
tor manufacturers,  all  publish  authoritative  tables  which 
give  the  correct  intensity  of  illumination.  These  tables  usu- 
ally refer  to  the  kind  of  industry,  the  character  of  work,  and 
give  the  correct  amount  of  light  necessary  under  average 
conditions.  Of  course,  it  must  be  understood  that  colors 
of  machinery,  walls,  posts,  etc.,  affect  the  intensity,  and  if 
these  are  dark,  lamps  of  greater  wattage  must  be  installed 
to  ol)tain  the  correct  illumination. 

The  elimination  of  sharp,  contrasting  shadows  is  im- 
portant. This  is  accomplished  by  means  of  diffusion,  and 
can  be  brought  about  in  several  ways,  such  as;  the  use  of 
large  reflecting  surfaces;  designing  a  system  so  designed  that 
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the  light  from  many  reflectors  falls  on  the  spot  in  question; 
the  obstructing  of  the  direct  rays  of  light  by  means  of  some 
opaque  or  translucent  material. 

It  does  not  require  argument  to  convince  anyone  that  a 
workman  cannot  work  efficiently  when  standing  in  his  own 
light.  For  this  reason  it  is  highly  desirable  so  to  locate 
lighting  units  that  no  matter  where  machines  or  benches  are 
located  they  will  receive  light  from  the  proper  direction. 
The  proper  location  of  light  sources  will  have  the  effect  of 
eliminating  undesirable  shadows. 

Drop  cord  or  localized  lighting  must  be  used  sometimes, 
but  the  need  for  it  is  so  small  as  to  be  almost  negligible. 
Its  advantages  are  very  few  and  unimportant,  while  its  dis- 
advantages are  so  numerous  and  important  that  the  first 
should  be  given  little  consideration. 

Guard  the  Eyesight 

The  workman  should  not  be  allowed  to  control  the  po- 
sition of  the  light  or  lights  near  him  for  the  reason  that  he 
does  not  usually  understand  or  believe  that  incorrect  light 
can  damage  his  eyesight,  and  the  time  that  he  occupies  in 
adjusting  his  light  is  unnecessary  because  he  does  not  un- 
derstand what  to  do.  It  is  therefore  wasted  time  from  the 
standpoint  of  the  employer. 

An  important  argument  against  the  drop  cord  or  local- 
ized system  of  lighting  is  glare.  Glare  has  been  described 
as  "Light  out  of  place."  It  can  and  docs  do  more  harm  than 
any  other  part  of  a  poorly  designed  system  of  lighting. 
Glare  must  be  avoided,  for  the  safety  of  the  eyes  is  as  im- 
portant as  the  safety  of  limb.  The  danger  of  mechanical 
injury  to  the  eyes  is  recognized  by  most  employers  and  em- 
ployees, but  very  few  arc  aware  of  the  harm  done  by  poor 
lighting. 

Impairment  of  vision  is  a  slow  process,  and  it  may  take 
months  or  even  years  before  the  individual  is  aware  of  it. 
Nevertheless,  while  the  impairment  is  taking  place,  he  is 
suffering  ocular  discomfort  and  his  efficiency  in  his  work  is 
decreasing.  A  great  many  workmen  seem  to  be  drawn  to- 
ward bright  lights  and  they  act  as  if  they  believed  that 
the  more  light  they  allow  to  strike  their  eyes  the  more 
they  have  on  their  work.  This,  of  course,  is  not  true.  Even 
when  reflectors  are  provided  for  drop  cords  (which  is  in- 
frequent) the  workman  usually  adjusts  it  so  that  the  light 
strikes  his  eye,  and  even  if  he  does  protect  his  own  eyes  the 
chances  are  very  strong  that  he  forgets  the  man  near  him 
and  so  arranges  the  light  that  it  enters  this  other  work- 
man's eyes. 

Under  the  factory  conditions  mentioned  above,  we 
have  somewhat  the  same  effect  when  the  light  is  so  situ- 
ated that  it  shines  directly  into  the  eyes  of  the  workman. 
When  a  bright  light  is  held  continuously  in  the  line  of  vi- 
sion, it  tires  the  eyes  just  as  the  glare  from  snow  on  a  sunny 
day  half  blinds  one.  In  order  to  rest  the  eye,  the  workman 
will  turn  his  head  toward  a  spot  which  is  not  so  highly  il- 
luminated. After  he  does  this  the  muscles  in  the  eye  re- 
lax and  allow  the  pupil  to  enlarge.  The  workman  then 
bends  again  to  his  task,  whereupon  the  pupils  contract  on 
account  of  the  glare. 

This  process  may  be  repeated  again  and  again  with  the 
ultimate  effect  that  he  has  greatly  reduced  ability  to  see 
clearly.  There  is  a  conscious  or  unconscious  effort  to  ob- 
tain clearer  vision.  When  this  effort  is  maintained  for  some 
hours  it  unfailingly  results  in  great  eye  fatigue  and  with  it 
comes  a  general  indisposition  to  work,  with  a  possible 
chance  for  severe  headache. 

Certainly  no  one  can  expect  that  workmen  can  be  effi- 
cient under  the  conditions  we  have  described.  Aside  from 
the  question  of  efficiency  and  production,  which  are  desir- 
able things  for  the  manager  of  an  industry,  it  is  far  from 


humane  to  force  the  workman  to  strain  his  eyes,  and  jeop- 
ardize his  usefulness  and  health,  under  such  conditions. 

By  carefully  designing  the  lighting  system  so  that  all 
these  principles  are  correctly  involved  the  resultant  illum- 
ination will  increase  production,  improve  quality,  decrease 
cost,  prevent  accidents,  and  result  in  an  improved  morale. 

Glare  may  not  only  be  obviated,  but  be  controlled  by 
the  use  of  reflectors,  just  as  the  nozzle  of  a  hose  controls 
the  flow  of  water.  The  shape  of  the  distributor  of  light 
depends  upon  the  finish  of  the  reflector,  and  upon  the  posi- 
tion of  the  lamp  filament  relative  to  the  reflecting  surface. 
The  reflecting  surfaces  usually  employed  in  factory  light- 
ing are: 

Porcelain  Enamel 

For  general  all-round  efficiency  and  economy  the  porce- 
lain enameled  surface  is  best.  Its  initial  cost  is  more,  but 
its  cost  of  maintenance  and  upkeep  are  less  than  any  of  the 
other  finishes;  therefore,  it  is  cheapest  in  the  end.  It  does 
not  discolor  or  blister  because  of  heat;  it  is  restored  to 
initial  efficiency  by  cleaning;  it  is  impervious  to  gas,  smoke 
or  acid  fumes.  Being  practically  opal  glass  fused  upon 
steel,  it  has  to  be  treated  with  some  care,  because  abuse  will 
chip  it.    Light  reflected  from  this  surface  is  largely  diffused. 

The  mechanical  strength  of  porcelain  enamel  depends 
upon  the  ingredients  which  go  into  the  making  of  it.  En- 
amel can  be  manufactured  which  has  a  very  high  reflecting 
power,  because  it  is  very  white,  but  the  enamel  will  chip 
easily  on  account  of  its  brittleness.  Enamel  which  has  a 
distinctive  bluish  color  has  a  low  reflecting  efficiency,  but 
it  is  tough.  The  enamel  which  is  used  on  our  reflectors  is 
compounded  so  that  it  gives  the  maximum  reflecting  effi- 
ciency consistent  with  the  toughness  of  the  enamel. 

Paint  Enamel 

The  distribution  of  light  about  paint  enamel,  when  new, 
is  practically  the  same  as  that  of  porcelain  enamel.  It  does 
not  resist  smoke,  gas  or  acid  fumes;  it  discolors  on  account 
of  the  heat  of  the  Mazda  "C"  larrip,  and  the  dirt  rubs  into 
it  instead  of  off,  when  an  attempt  is  made  to  clean  it.  For 
this  reason  it  has  to  be  repainted  frequently,  thus  making 
it  expensive  in  the  long  run. 

Matt  Aluminum 

Light  can  be  controlled  by  means  of  aluminized  reflect- 
ors much  more  readily  than  with  either  the  porcelain  or 
paint  enamel,  and  in  some  places  this  type  of  reflector  has 
to  be  used  in  order  to  obtain  the  proper  distribution  of  light, 
but  all  the  disadvantages  named  against  paint  enamel  ap- 
ply to  this  matt  aluminum  surface,  and  make  it  expensive  in 
the  end. 

Mirrored 

Mirrored  glass  reflectors  are  far  from  economical  for 
industrial  lighting.  The  mirrored  surface  is  on  the  back  of 
a  glass  form,  and  the  light  from  the  lamp  has  to  pass 
through  this  same  layer  of  glass  before  it  is  projected  to 
the  working  plane.  Even  when  the  reflectors  are  new  there 
are  two  absorptions  of  light  on  account  of  two  thicknesses 
of  glass.  Heat  and  age  cause  this  glass  to  cloud,  a  condi- 
tion which  results  in  more  absorption. 

Then,  when  the  reflectors  become  dirty,  light  has  to 
pass  through  a  layer  of  dirt  and  a  layer  of  clouded  glass  to 
the  reflecting  surface.  Then  it  has  to  penetrate  back  through 
a  layer  of  clouded  glass  and  a  lawer  of  dirt  on  the  return 
trip.  It  is  easily  seen  that  the  absorption  in  this  case 
would  be  high.  Glass  reflectors  are,  of  course,  easily  broken 
and  the  reflecting  surface  peels  off,  hence  the  upkeep  ex- 
pense of  this  type  of  lighting  would  be  exorbitant. 

Mirrored  reflectors  are  usually  deep,  and  the  claim  is 
made  that  they  hood  the  lamp.  In  other  words,  the  angle 
of  cut-off  is  large,  but  the  boosters  of  this  type  of  lighting 
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equipment  have  failed  to  recognize  the  fact  that  the  mir- 
rored surface  back  of  the  lamp  is  almost  as  bright  as  the 
filament  itself;  therefore,  the  angle  of  cut-off  is  small. 

The  proper  reflector  and  lamp  to  fit  the  conditions 
that  exist  on  each  individual  job  when  used  according  to 
the  fundamental  principles  of  illumination  will  result  in: 

(a)  Reduced  eyestrain; 

(b)  More  cheerful  surroundings; 

(c)  Less  fatigue  in  performing  work; 

(d)  Better  order  and  neatness  in  shop; 

(e)  More  effective  superintendence  and  management. 

(f)  Approximately  12  per  cent,  increase  in  production; 

(g)  Approximately  25  per  cent,  reduction  in  preventable 
accidents. 

The  cost  of  installation  and  up-keep  of  a  properly  de- 
signed lighting  system  is  extremely  low  when  one  considers 
the  benefits.  This  cost  amounts  to  approximately  1  per 
cent,  of  the  average  workman's  wage.  This  is  insignificant 
when  compared  with  the  extra  dividends  of  increased  pro- 
duction. The  cost  of  spoilage  and  accidents  should  be 
added  to  the  lighting  bill  of  the  poorly  lighted  plant,  and 
then  the  difference  in  first  and  up-keep  costs  of  the  good 
and  bad  systems  are  in  favor  of  the  properly  designed  sys- 
tem. 

Good  lighting  is  not  an  expense,  but  instead,  is  an  in- 
vestment which  pays  large  dividends. 


How  I  Increased  My  Sales  100% 

The  eternal  household  question  is  that  of  "servants" 
More  and  more  it  is  becoming  apparent  that  the  average 
home  must  do  without  them  and  in  proportion  as  the  hum- 
an race  resigns  itself  to  this  condition  it  comes  to  realize 
that  the  next  best  thing  is  "electric  service."  Of  course  it 
doesn't  exactly  mind  the  children  while  the  mother  attends 
the  afternoon  tea  or  theatre  performance,  but  aside  from 
that,  generally  speaking,  what  doesn't  it  do  ?  And  even  the 
electric  housewife  leaves  her  children  at  home  alone  with 
a  much  easier  conscience  knowing  that  the  chances  of  mis- 
hap are  minimized  by  the  absence  of  poisonous  gases  and 
matches. 

And  now  as  a  substitute  for  that  "rara  avis,"  the  sew- 
lady,  the  sew-motor  is  coming  forward  and  saying  "Just  a 
little  pressure  with  the  foot  and  I'll  do  the  rest.  And  you 
won't  need  to  wait  for  me  three  weeks  before  I  can  give  you 
3  day  or  half-day — as  a  special  favor."  Just  at  the  moment 
it  looks  as  if  this  sew-motor  will  become- almost  as  popular 
as  the  electric  iron  and  special  sale  campaigns  are  yielding 
very  satisfactory  results.  Such  a  campaign  is  outlined  be- 
low. It  is  described  by  the  Society  for  Electrical  Develop- 
ment as  follows: 

How  One  Dealer  Does  It 

Perhaps  the  best  way  to  point  the  way  to  sew-motor 
selling  is  to  tell  how  one  dealer  does  it.  This  dealer  picked 
a  well-known  make,  enlisted  the  full  co-operation  of  the  pro- 
gressive manufacturer  and  jobber,  and  set  a  definite  time  for 
his  campaign — one  week.  He  called  it  "Sewing  Economy 
Week"  at  ,  and  laid  out  his  campaign  about  on  this  basis: 

First: — Being  experienced,  he  planned  his  campaign 
('own  i')  the  smallest  detail  before  setting  it  in  operation. 
He  placed  a  sewing  machine  in  his  window,  connected  up 
with  a  sew  motor  and  ready  to  run. 

Then  he  carefully  explained  the  operation  of  the  sewing 
machine  and  sew  motor  to  his  errand  boy,  a  bright  youth 
in  knickers.  And  he  persuaded  him  to  agree  to  sit  in  the 
window  and  operate  the  equipment. 

Near  the  machine  he  i)]accd  a  40-walt  lamp  arranged 


so  that  its  light  was  reflected  upon  the  machine  and  the  boy. 
From  the  lamp  he  sus])cn(le(l  a  placard  which  read: 
The  Sew  Motor  uses  just  as  little  current  as 
this  40-watt  lamp — they're  both  economical." 
On  the  background  of  the  window  appeared  a  large  pla- 
card reading: 

"Even  'mere'  man  can  sew  the  sew-motor  way 
— Look!    It's  Easy — Comfortable — Cheap!  Sews 
^-million  stitches  for  one  cent.  Come  in! — Miss 
Worth  will  tell  you  all  about  it!" 
The  boy  was  supplied  with  a  series  of  cards  which  from 
time  to  time  he  held  up  and  prompted  observers  to  read. 
[Note:   A  girl  will  do  as  well,  and  placards  can  be  changed 
accordingly.] 

Among  the  cards  were  some  which  stated  facts  and  fig- 
ures showing  the  advantages  and  economies  of  Sew-Motor- 
ing. 

But  realizing  that  a  boy  could  go  to  lengths  that  would 
be  in  bad  taste  for  an  adult,  he  took  advantage  of  the  op- 
portunity to  make  the  display  distinctive  by  injecting  a  little 
humor  into  it.  He  supplied  the  boy  with  some  cards  in  a 
lig*hter  vein  and  that  were  to  be  interspersed  with  the  show- 
ing of  the  more  matter-of-fact  ones.  They  read: 

"If  you  must  pedal,  get  a  bicycle.  But  when 
you  sew — well,  come  in  and  Miss  Worth  will 
show  you  an  easier  way." 

"If  I  can  do  it,  think  what  you  girls  could  do! 
It  takes  us  men  to  find  the  easy  way.  Come  in 
and  Miss  Worth  will  tell  you  all  about  the  sew 
motor  " 

Sister  Susie  says  she  won't  marry  her  bead 
unless  he  promises  to  get  her  a  Sew  Motor.  She's 
smart.  But  it's  never  too  late  to  get  a  Sew  Mo- 
tor.   Come  in  and  ask  Miss  Worth." 

"Women  do  grow  older — but  those  who  sew 
the  Sew  Motor  way  never  look  old  or  tired.  Want 
to  stay  young  ?   Come  in." 
Second:   A  section  of  the  store  was  screened  off  and 
equipped  to  suggest  a  sewing  room.  The  demonstration  was 
in  charge  of  a  capable  woman  operator. 

Third:  A  series  of  advertisements  was  planned,  featur- 
ing the  demonstration  and  inviting  housewives  to  bring  their 
sewing  to  the  store  and  have  it  done  the  Sew  Motor  way. 

Fourth:  A  girl  was  set  to  work  getting  the  names,  ad- 
dresses and  telephone  numbers  of  housewives  from  the  tele- 
phone directory,  classifying  them  according  to  streets. 

Fifth:  A  saleswoman  was  secured  who  had  a  good  tele- 
phone voice — clear,  well  modulated  and  with  a  "smile"  in  it. 
Then  she  was  drilled  in  a  neat  telephone  solicitation  design- 
ed along  lines  laid  down  in  the  Society's  Special  Service  en- 
titled, '"How  to  Promote  Business  by  Telephone." 

Sixth:  Anticipating  that  not  all  women  who  received  a 
telephone  invitation  to  bring  some  sewing  to  the  store  and 
have  it  done  the  Sew  Motor  way  would  be  able  to  do  so, 
arrangements  were  made  to  have  a  salesman  display  the 
motor  to  all  such  housewives  in  their  homes. 

Then,  having  everything  provided  for,  the  campaign  was 
begun . 

Advertising  Arguments 

Among  the  arguments  used  in  his  advertisements  were 
these : 

Inherent  disadvantages  of  ordinary  sewing  machine  for 
the  housewife  in  the  small  apartment:  Foot  work  is  necessary 
to  operate  the  needle  and  the  machine  is  nearly  always  in 
the  way. 

Reasons  why  women  buy  the  portable  electric  machine: 
(1)  "I  can  put  it  away  out  o'f  sight.  (2)  I  can  move  it  my- 
self from  room  to  room.  (3)  It  is  such  a  convenience  to  be 
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able  to  sew  where  the  light  is  good  in  any  room."  (4)  The 
health  reason;  "My  doctor  won't  let  me  run  my  old  machine 
any  more." 

Old  machines  iiave  been  given  to  the  Red  Cross  and 
they  in  turn  buy  motors  to  operate  them.  Thousands  of 
garments  were  turned  out  of  Red  Cross  rooms  with  no  fa- 
tigue to  workers. 

Selling  points:  "There  is  nothing  mysterious  about  the 
little  Sew  Motor  which  does  all  the  hard  work.  There  is  no 
confusion,  no  having  to  remember  this  or  that;  it  is  the  way 
the  old  machine  has  always  been  controlled  only  the  treadle 
now  is  a  sort  of  foot  rest.  Hands  do  the  same  thing  they 
always  did.  They  guide  the  work,  nothing  else.  The  motor 
does  it  all." 

With  an  electric  sewing  machine,  tour  times  as  many 
garments  can  be  made  with  less  fatigue — as  treadling  is  eli- 
minated. The  electric  sewing  machine  makes  800  to  1,200 
stitches  a  minute — works  four  times  as  fast  as  a  good  opera- 
tor using  a  foot  powered  machine. 

Going  away  in  the  summer,  it  is  possible  to  check  the 
portable  electric  sewing  machine  the  same  as  other  baggage 
and  have  the  machine  to  use  during  the  summer  at  hotel 
or  country  place.  It  can  be  taken  about  in  an  automobile,  if 
desired. 

A  motor  for  the  old  machine  is  one  of  the  greatest  house- 
hold helps  designed  to  bring  comfort  to  the  housewife.  A 
big  day's  sewing  can  be  done  in  a  few  hours  without  fatigue. 
She  can  sew  by  the  window,  outdoors  on  the  porch  in  sum- 
mer, by  the  fireside  in  winter,  wherever  there  is  an  available 
socket. 


Farm  Labor — His  Problem  and 
Your  Opportunity 

 By  Fred  B.  Raymond*   

When  the  short-sighted  business  man  reads  in  his  evening 
paper  that  wheat  is  selling  at  more  than  $2  a  bushel,  he  groans 
because  the  price  of  bread  is  high. 

When  a  far-sighted  business  man  reads  about  the  1,000,- 
000,000  bushel  crop  of  $2  wheat,  he  begins  to  figure  out  what 
he  can  sell  to  the  farmers  who  have  all  this  money  in  their 
pockets. 

As  a  class,  the  richest  people  in  Canada  today  are  the 
farmers,  and  they  are  going  to  get  richer  each  year  for  the 
next  five  years  (barring  serious  crop  failure)  because  it  is 
going  to  take  five  years  to  get  the  world  back  to  normal 
agricultural  production. 

But  with  all  their  prosperity,  our  farmers  face  a  great 
and  growing  problem — the  problem  of  labor.  How  will  that 
problem  be  solved? 

Obviously  by  labor-saving  machinery,  by  the  farm  tractor 
and  the  farm  electric  power  plant. 

The  first  of  these  solves  the  labor  problems  of  the  field — 
the  plowing,  harrowing,  seeding,  cultivating  and  reaping. 

The  second  solves  the  labor  problem  of  the  home  and 
farm  buildings — the  washing,  ironing,  separating,  churning, 
grinding,  feed  cutting,  wood  sawing,  pumping,  threshing, 
stacking,  repair-shop  work,  and  the  thousand  and  one  chores 
formerly  done  by  the  housewife  and  the  hired  help. 

Nothing  can  be  plainer  or  more  obvious  than  these  two 
facts.  The  farmer  must  have  labor-saving  equipment,  and  he 
has  the  money  to  pay  for  it. 

What  are  you  going  to  do  about  it?  Are  you  going  to  sell 
farm  power  plants?  Or  are  you  going  to  complain  that  agents 
who  do  sell  them  are  "stealing"  your  business?  Are  you  go- 
ing to  reach  outside  your  town  limits  for  farm-wiring  busi- 
ness? Or  are  you  going  to  allow  someone  else  to  have  it — or 
worse,  allow  the  farmer  to  put  in  his  own  equipment? 

*From  Electrical  Merchandising 


.\re  you  going  to  advertise  and  sell  appliances  suitable  for 
farm  use?  Or  are  you  going  to  literally  force  the  farmer  to 
buy  appliances  from  peddlers  or  by  mail?    It's  up  to  you. 

Many  men  commit  the  error  of  thinking  that  a  dealer 
must  be  in  a  "farming  coinnuinity"  to  sell  goods  to  farmers. 
This  is  only  half  true. 

Within  an  hour's  automobile  ride  of  any  of  our  largest 
cities  there  are  many  hundreds  of  farms  that  cannot  be  served 
by  central  stations. 

Nose  around  a  i)it  and  you  will  find  a  big  prosperous  farm 
implement  concern  in  every  metropolitan  centre. 

Go  deeper  and  you  will  find  an  up-and-doing  tractor  agent 
with  probably  more  business  than  he  can  take  care  of. 

Pick  up  the  telephone  directory  and  you  will  locate  the 
man  who  is  getting  rich  right  now  by  selling  farm  power 
plants. 

The  modern  farmer  doesn't  hitch  up  the  old  gray  mare  to  a 
springboard  and  drive  to  some  little  crossroads  community 
twice  a  season — not  any  more.  He  slides  in  behind  the  wheel 
of  an  auto  and  honks  to  the  big  city  at  least  once  a  week. 

They  come  by  hundreds  into  any  centre  you  may  men- 
tion— by  auto,  by  interurban  trolley  and  by  train. 

Without  doubt  perhaps  the  most  important  and  timely 
message  to  the  electrical  trade  can  be  summed  up  thus: 

The  farmers  need  farm  power  plants,  wiring,  accessories 
and  appliances,  because  farm  labor  is  their  problem. 

They  have  the  money  in  pocket  to  pay  for  them. 

They  do  not  necessarily  restrict  their  purchasing  to  rural 
communities,  nor  to  agent.=;  who  drive  to  their  doors. 

They  are,  as  a  class,  ready  to  do  business  on  a  business 
basis  with  anyone  who  earnestly  and  intelligently  tries  to  do 
business  with  them. 

Farm  power  plant  selling  is  not  what  even  an  enthusiast 
would  call  easy.  It  takes  brains,  equipment  and  the  hardest 
kind  of  work. 

Farm  wiring  jobs  do  not  wander  into  your  shop  unchaper- 
oned.  They  must  be  fished  for  with  the  right  bait  and  tackle. 
Incidentally,  the  man  who  seeks  such  business  must  consider 
carefully  what  policies  will  win  the  co-operation  of  agents 
who  are  selling  plants  and  who  consequently  control  many 
of  the  wiring  contracts. 

Farm  appliance  business  is  not  non-competitive.  Low- 
voltage  flatirons,  incandescent  lamps,  vacuum  cleaners  and  the 
rest  are  peddled  through  the  country  from  flivvers  and  are  de- 
livered by  parcel  post  on  every  rural  mail  route. 

Do  these  difficulties,  does  this  competition,  discourage 
you? 

Then  do  not  complain  of  agents  and  the  catalog  houses, 
If  they  are  smart  enough  and  aggressive  enough  to  get  the 
business,  and  if  the  electrical  trade  cannot  grasp  the  oppor- 
tunity, it  is  our  own  fault. 


Meter  with  Cast  Winding 

A  new  type  of  rotor  with  cast  winding  which  has  been  re- 
cently designed  by  the  General  Electric  Company,  Schenec- 
tady, N.  Y.,  presents  new  features  and  improvements  worthy 
of  brief  description.  The  bars  and  short-circuiting  rings  com- 
prising the  windings  employ  the  same  material  and  are  cast  in 
a  single  operation.  With  the  windings  thus  made  a  solid  unit, 
rigidity,  durability,  and  better  balance  are  procured.  The  cast 
winding  from  an  electrical  point  of  view  also  insures  uniform 
cross  section  and  union  between  the  bars  and  the  end  rings. 
This  has  become  a  factor  in  eliminating  operating  difficulties 
due  to  open-circuiting  of  joints  between  bars  and  rings.  Holes 
bored  radially  through  the  oast  end  rings  give  eflfective  venti- 
lation for  rotation  in  either  direction.  The  new  cast  winding 
rotor  is  said  to  be  especially  efifec.tive  on  induction  motors  of 
the  "Squirrel  cage"  type. 
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Lincoln  Arc  Welder 

The  larger  cut  of  the  two  shown  herewith  is  a  repro- 
duction of  a  photograph  of  a  gasoline-driven  welder,  hand- 
led by  the  Lincoln  Electric  Co.  The  engine  is  a  four  cyl- 
inder Winton,  with  automatic  speed  control,  and  the  gen- 
erator is  the  regular  type,  as  furnished  on  Lincoln  Elec- 
tric Arc  Welders,  which  supplies  a  direct  current  available 
from  50  to  150  amperes  with  an  available  voltage  of  from  50 
to  15.    This  particular  machine  is  carried  on  a  Chalmers 


The  Lincoln  Welder  at  Work 

Truck  and  represents  part  of  this  company's  equipment  for 
doing  ordinary  work,  such  as  repairs  to  boilers,  tanks,  etc. 
This  picture  was  taken  just  previous  to  the  outfit  leaving 
under  its  own  motive  power  for  Port  Dalhousie  for  use  on 
government  barges.  The  smaller  picture  shows  the  mach- 
ine after  it  was  unloaded  from  the  truck  and  at  work. 
For  a  short  job  the  truck  would  be  run  right  up  to  the 
work  and  the  job  completed  without  unloading  the  Welder. 


Hamilton  Electrical  Association 

The  Hamilton  electrical  contractors  and  dealers  held  an- 
other of  their  successful  meetings  on  Wednesday  evening, 
May  7th,  in  the  Royal  Connaught,  the  president,  Mr.  Stalford, 
in  the  chair.  The  chief  business  of  the  evening  was  a  discus- 
sion of  the  question  of  forming  a  branch  of  the  recently 
formed  Ontario  Association  and  the  final  vote  was  unanimous 
in  favor  of  this  course. 

Mr.  Kenneth  A.  Mclntyre,  president  of  the  Toronto 
branch  of  the  Ontario  Association  of  Electrical  Contractors 
and  Dealers  and  provisional  chairman  of  the  Ontario  Associa- 
tion, along  with  the  executive  of  the  Toronto  Association, 
was  present  to  take  part  in  the  discussion.  Mr.  Mclntyre 
explained  at  length  the  scheme  of  provincial  organizations, 
which  consists  in  dividing  the  province  into  about  seventeen 
districts.  Each  district  will  elect  a  representative  to  the  pro- 
vincial executive  which  in  turn  will  elect  a  president  who  may 
or  may  not  be  one  of  these  elected  members.  The  Ontario 
Organization  will  thus  operate  under  an  executive  control  of 
a  president  and  seventeen  executive  members. 

The  outlines  of  the  district  of  Hamilton  were  discussed  at 
this  meeting  and,  subject  to  arrangement  of  minor  details, 
were  arranged.  Transportation  facilities  and  inspection  boun- 
daries are  two  factors  that  must  influence  decision  in  this  mat- 
ter. 

The  members  at  the  meeting  also  discussed  with  the  To- 
ronto members  the  advisability  of  adopting  the  Open  Price 
Plan  of  exchanging  tenders.  The  Toronto  members  explain- 
ed the  working  of  the  system  as  they  had  found  it  to  date.  A 
committee  was  finally  named  to  make  arrangements  to  set  the 
plan  in  operation  not  later  than  June  1st. 

The  Conference  Committee  of  the  Hamilton  Association 
recommended  that  the  working  rules  be  adoptetd  and  become 
effective  on  May  1st,  1919.  In  accordance  with  the  working 
rules,  a  conference  committee  and  the  members  of  the  joint 
examining  board  were  appointed. 

A  number  of  members  of  the  Brantford  Association  were 
present  to  take  part  in  the  discussion,  including  the  presi- 
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lUnt.  Mr.  Henderson.  At  his  invitation  Mr.  Mclntyre  will  go 
down  to  Brantford  in  a  few  days  to  discuss  with  the  Associa- 
tion there  the  advisability  of  making  Brantford  the  centre  of 
another  district — which  will  elect  a  representative  to  the  On- 
tario executive.  It  is  expected  too  that  the  Brantford  mem- 
bers will  adopt  the  Open  Price  Plan. 


Toronto  Contractors'  Monthly  Meeting 

The  Toronto  electrical  contractors  hold  their  regular 
monthly  meeting  in  the  King  Edward  Hotel  on  Friday 
evening,  May  8.  The  chief  item  of  business  consisted  of 
a  discussion  with  Mr.  Gunn,  representing  the  Labor  Union, 
of  the  standard  of  wage  during  the  coming  year.  During 
the  past  couple  of  years  the  contractors  have  been  endeavor- 
ing to  build  up  a  spirit  of  co-operation  between  the  employer 
and  employee,  and  it  was  the  understanding  that  Mr.  Gunn 
would  come  to  this  meeting  prepared  to  discuss  ways  and 
means  in  an  effort  to  arrive  at  an  amicable  basis  satisfactory 
to  the  workman  and  the  contractor  alike.  It  came  as  rather 
a  shock,  therefore,  that  Mr.  Gunn  presented  an  ultimatum 
of  75  cents  or  strike.  It  is  unfortunate  that  the  Labor  Union 
has  taken  this  uncompromising  attitude.  If  they  are  in  the 
right  they  had  nothing  to  gain  by  it,  as  an  open  discussion 
would  have  proven  this  fact.  At  the  moment  it  looks  as  if 
it  would  take  some  time  before  the  two  parties  could  estab- 
lish themselves  again  on  the  friendly  relations  existing  in 
the  recent  past. 

Mr.  Gunn  was  somewhat  late  in  arriving  and  in  the  in- 
terval discussions  centered  around  the  open  price  plan.  Mr. 
Mclntyre,  the  president,  announced  that  a  meeting  of  the 
members  who  are  operating  on  this  plan  would  be  called 
in  the  near  future. 


The  Booth-Hall  Company,  designers  and  builders  of  elec- 
tric furnaces,  announce  the  removal  of  their  executive  and 
sales  offices  to  Room  1007-1008  Hearst  Building,  226  West 
Madison  Street,  Chicago.  This  change  was  necessitated  by 
new  arrangements  made  in  connection  with  the  manufacture 
of  their  electric  furnace  equipment.  Increased  facilities  for 
turning  out  standardized  furnace  equipment  have  been  pro- 
vided with  a  large  manufacturing  company  located  in  Chicago. 


The  Van  Dorn  &  Button  Company,  Cleveland,  Ohio, 
manufacturers  of  gears,  have  opened  branch  offices  at  New 
York  and  Chicago.  At  both  cities  it  is  their  purpose  to  spec- 
ialize in  gears  and  pinions  for  electrical  work.  Mr.  Harry  F. 
Keegan,  formerly  with  the  Chicago  surface  lines  and  well 
known  in  the  electrical  railway  field,  will  manage  the  Chicago 
branch  with  offices  at  1241  First  National  Bank  Bldg.  His 
brother,  Mr.  John  Keegan,  who  will  manage  the  New  York 
end,  with  offices  at  Room  317,  30  Church  St.,  comes  from  the 
Interboro  Railway. 


The  Ohio  Brass  Company  have  sent  out  announcements 
of  a  change  in  their  Chicago  office,  in  effect  May  1,  1919. 
The  new  office  will  be  at  1217  Fisher  Bldg.,  343  South  Dear- 
born St. 


The  Canadian  Drill  &  Electric  Box  Company  have  just 
installed  a  well  equipped  galvanizing  plant.  It  is  the  inten- 
tion to  have  all  their  products  galvanized  so  that  they  will 
withstand  acid  and  other  deteriorating  agents.  The  process 
has  been  approved  by  the  Hydro-electric  Power  Commis- 
sion. 


A  newspaper  report  states  that  a  complete  automatic 
telephone  system  is  contemplated  for  the  city  of  London, 
England,  the  cost  to  be  in  t'he  neighborhood  of  $35,000,000. 


Agency  for  Condor  Lamps 

\V.  A.  Hall  &  Co.,  164  King  St.  W.,  have  taken  over  the 
agency  for  Condor  lamps. 


Personal 

Mr.  C.  H.  Keeling,  District  Sales  Manager  of  the  Square 
D  Company,  lias  just  returned  from  a  si.x  weeks'  trip  cover- 
ing Western  Canada  through  to  the  Coast.  Mr.  Keeling 
states  that  he  saw  evidence  on  all  sides  that  electrical  con- 
tractors throughout  the  West  have  greatly  improved  tlieir 
merchandising  policies.  He  noticed  a  marked  change  in  the 
way  of  clean  windows,  finer  window  displays  and  neater 
stores. 

Mr.  L.  M.  Cochrane,  who  has  been  associated  with  the 
Northern  Electric  Company  Limited,  in  Calgary  and  Winni- 
peg for  the  past  eight  years,  has  resigned  his  position  of  Dis- 
trict Sales  Manager  of  the  Winnipeg  district,  to  enter  into 
business  for  himself.  Mr.  Cochrane  is  opening  a  sales  office 
in  W'innipeg  which  will  be  his  headquarters,  and  will  repre- 
sent manufacturers  of  electrical  and  automobile  accessory 
products.  He  will  cover  the  western  territory  from  Port 
Arthur  and  Fort  William  to  the  Pacific  Coast,  and  will  work 
with  jobbers  and  distributors  exclusively.  Mr.  Cochrane  is 
visiting  manufacturers  in  Eastern  Canada  and  the  United 
States  completing  arrangements  in  connection  with  his  busi- 
ness, and  expects  to  open  his  office  about  June  15th. 

Mr.  Edgar  T.  Driver,  who  recently  arrived  from  England 
on  the  C.  P.  R.  steamship  "Melita"  to  take  up  a  position  in  the 
Toronto  office  of  the  British  Aluminium  Company  Ltd.,  is  a 
graduate  in  electrical  engineering  of  the  Northampton  Engin- 
eering College  in  London.  Not  only  does  he  hold  the  E.  E. 
degree  of  this  college  but  also  the  B.  Sc.  honors  degree  of 


London  University.  Mr.  Driver  is  the  author  of  one  or  two 
treatises  on  dynamo  and  motor  design  but  more  latterly  has 
been  making  a  special  study  of  transmission  line  conductors 
and  his  name  will  be  familiar  to  readers  of  the  "Electrical 
News"  as  the  author  of  several  articles  on  the  subject  with 
special  reference  to  the  characteristics  of  aluminium  and 
aluminium-steel  cables.  For  the  last  few  years  he  has  been 
serving  with  the  Royal  Air  Force  in  France  but  has  been  de- 
mobilized in  time  to  take  part  in  the  increased  commercial 
activity  of  the  British  Aluminium  Company  and  is  joining 
their  Canadian  Head  Office  as  technical  expert. 
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A  Time  and  Labor  Saver 

for  Your  Shop 

The  Martin  Portable 
Vise  Stand  and  Pipe 
liender  can  be  moved 
anywhere  with  case.  It 
is  invaluable  for  use 
when  cutting,  thread- 
ing and  bending  con- 
duit. 

Patented  in  Canada 

Order  through  your  jobber 

H.  P.  MARTIN  &  SONS 

630  East  2nd  St.  Owensboro,  Ky. 


You  Need 
Protection 

From  Theft  and 
Breakage. 

USE 

Monarch 
LOCK  ON  GUARDS 

Made  from  Canadian  Material 
By  Canadian  Workmen 
In  a  Canadian  Town 

Boost  Your  Home  Country 

Monarch  Electric  Co. 

Di.trict  Montreal  St.  Laitlbcrt,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut   to  Size, 

Splittings,    Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Current  News  and  Notes 


Marysville,  N.  B. 

The  town  council  of  Marysville,  N.  B.  ,  have  under  con- 
sideration the  construction  of  a  transmission  line  approxi- 
mately 9  miles  long.  It  is  understood  the  material  will  be 
purchased  and  work  done  by  the  town. 

Montreal,  Que. 

It  is  announced  that  the  Shawinigan  Water  &  Power  Com- 
pany will  open  an  office  in  London,  England,  for  the  further 
sale  of  the  products  of  their  subsiduary  companies. 

The  name  of  the  Crown  Electric  &  Supply  Company,  Mon- 
treal, has  been  changed  to  the  Montreal  Crown  Electric  & 
Supply  Company.    Mr.  Wm.  Flood  is  the  proprietor. 
Morden,  Man. 

The  ratepayers  of  Morden,  Man.,  by  a  vote  of  71  to  7, 
passed  a  by-law  authorizing  an  expenditure  of  $15,000  for 
improvements  to  the  lighting  system. 
Ottawa,  Ont. 

The   Central   Electric   Supply   Company  have   opened  a 
branch  in  Ottawa  under  the  name  of  The  Bank  Electric  Sup- 
ply Company. 
Penticton,  B.  C. 

An  electric  railway  is  being  spoken  of  between  Penticton, 
B.  C,  and  Oroville,  Wash.,  a  distance  of  about  fifty  miles. 
Power  for  the  line  would  be  secured  from  the  West  Kootenay 
Power  Company. 

Port  Elgin,  Ont. 

The  Associated  Municipalities  of  Northwestern  Ontario  is 
the  name  of  a  new  organization  formed  at  Port  Elgin  for  the 
purpose  of  endeavoring  to  secure  a  supply  of  Hydro  power  in 
a  territory  some  75  miles  in  length  comprising  33  municipalit- 
ies. This  district  extends  from  Southampton  to  Wingham 
and  across  to  Mildmay  .  Delegates  from  the  various  munici- 
palities were  called  to  Port  Elgin  'by  the  Board  of  Trade. 
Teck  Township,  Ont. 

A  by-law  was  submitted  on  May  9th  on  the  question  of 
building  a  transmission  line  through  Teck  Township  to  se- 
cure a  supply  of  power  from  the  Northern  Ontario  Light  & 
Power  Companj'  of  Timmins,  Ont. 
Toronto,  Ont. 

The  council  of  the  city  of  Toronto  have  rescinded  theii 
action  of  last  year  in  giving  notice  to  the  Toronto  Electric 
Light  Company  that  on  the  expiration  of  their  franchise  the 
city  would  exercise  the  right  to  purchase  the  company's  hold- 
ings. 

Winnipeg,  Man. 

The  Manitoba  Electrical  Association  was  recently  formed 
for  the  purpose  of  boosting  the  electric  idea.  The  officers 
are:  Mr.  G.  L.  Guy,  of  the  Manitoba  Public  Utilities  Com- 
mission, president;  Mr.  J.  M.  Leamy,  provincial  electrician, 
vice-president  and  Mr.  M.  E.  Deering,  of  the  Northern  Elec- 
tric Company,  secretary-treasurer. 


Trade  Publications 

Plugs  and  Receptacles — Folder  by  the  Harvey  Hubbell 
Company  of  Canada,  illustrating  various  types  of  their  stand- 
ard products. 

The  Electrical  Alloy  Company,  Morristown,  N.  J.,  are 
distributing  Catalogue  No.  9,  describing  resistance  materials 
and  Grade  "A"  "Monel"  metal;  pure  nickel,  spark-point  nick- 
el, wire,  ribbon,  strip,  rods  and  all  other  electrical  alloys 
manufactured  by  this  company.  Mr.  A.  D.  Stevenson,  form- 
erly with  the  Northern  Electric  Co.,  sales  manager  of  the 
company,  is  covering  Canada  regularly. 
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lBLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :  Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

$2.80  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


COMPETENT  DRAFTSMAN  and  Machinist 
with  experience,  studying  Electrical  Engineer- 
ing, desires  suitable  position.  Three  years'  mili- 
tary service  overseas.  W.  A.  Plant,  Hastings, 
Ont.  10 


ELECTRICIAN  experienced  in  the  mainten- 
ance and  operation  of  Hydro  Electrical  plants, 
motors,  etc.,  wants  position  as  operator  or 
maintenance  man,  the  latter  preferred.  Apply 
liox  935,    Electrical   News,  Toronto. 


AN  ELECTRICAL  AND  MECHANICAL 
ENGINEER  with  extensive  experience  is  open 
for  engagement  in  steam,  hydraulic  and  electric 
power  plant ;  design,  construction,  operation  and 
management.  Factory  engineering  and  manage- 
ment and  waterworks  design.  Apply  Box  No.  938 
Electrical  News,  Toronto.  10 


Representation  Wanted 

Manufacturer   of   Alternating     Current  motors 
wishes    active    representation    in    Toronto  and 
vicinity.    Box  936,   Electrical   News,  Toronto. 
10 


WANTED 

A    practical    Electrician,    capable    of  adjusting 
and  repairing  motors  and    domestic  appliances. 
A   good   chance   for  advancement. 
Address, 

HYDRO   ELECTRIC  COMMISSION, 
lOt.f.  St.  Thomas,  Ont. 


Central  Station  Promotes  House-Wiring 
Campaign 

The  Public  Service  Co.,  of  Northern 
Illinois,  is  exerting  every  effort  to  stimu- 
late activity  in  the  wiring  of  houses  lo- 
cated in  its  territory.  This  company 
serves  a  rather  prosperous  district  in 
northern  Illinois  including  the  suburbs 
of  Chicago  and,  although  the  percentage 
of  houses  wired  in  this  district  is  much 
higher  than  the  average,  it  is  expected 
that  through  the  efforts  of  the  company 
and  the  co-operation  of  the  local  con- 
tractors the  number  will  be  materially  in- 
creased. 

The  company  for  some  time  has  had 
a  two-year  time  payment  plan  for  wiring 
in  ef¥ect  and  has  been  co-operating  with 
the  contractors  by  allowing  them  to  take 
contracts  on  this  basis  and  purchasing 
such  contracts  from  them.  During  the 
cami)aign  this  plan  will  be  given  wide 
jjublicity.  In  addition,  in  thf)se  parts  of 
its  territory  where  the  comjjany  does  not 
maintain  a  construction  department,  so- 
licitors will  be  engaged  to  canvass  the 
locality  for  the  local  contractors. 

In  the  April  Sales  Bulletin  of  the  com- 
I)any  the  importance  of  jjroviding  ade- 
quate electrical  installations  is  strongly 
urged.     Comparing  the  modern  house- 


wiring  installations  with  the  automobile 
refinement,  it  states:  "If  the  public  knew 
no  more  about  automobile  refinements 
than  it  does  about  electrical  convenienc- 
es, automobiles  would  be  sold  minus 
lamps,  starters,  tops,  windshields  and 
tools,  and  would  be  equipped  with  under- 
sized tires  and  one-cylinder  engines. 
They  would  run,  but  that's  all.  Most 
house-wiring  jobs  give  light,  but  that's 
all." 

This  lack  of  realization  of  electrical  re- 
finements is  laid  to  the  fact  that  the  cus- 
tomer is  usually  buying  electrical  work 
on  a  price  basis  only  and  no  attempt  is 
made  to  point  out  to  him  the  great  ad- 
vantages of  oversized  wiring,  especially 
feeders,  plenty  of  flush  receptacles, 
switches,  additional  and  emergency 
lighting  outlets  and  other  electrical  con- 
veniences and  seldom  is  informed  of  the 
advantages  of  the  many  electrical  appli- 
ances. It  is  pointed  out  that  electric  ser- 
vice today  means  more  than  the  lighting 
of  the  home  and  the  company's  salesmen 
are  strongly  urged  to  advocate  the  in- 
stallation of  these  electrical  convenience 
features  and  the  use  of  electrical  appli- 
ances as  much  as  possible. — Electrical 
Review. 


Increased  Manufacture  of  Electric  Heat- 
ers in  Sweden 

The  use  of  electricity  for  heating  pur- 
poses is  comparatively  new,  but  since  the 
enormous  water  power  in  Sweden  and 
Norway  has  been  increasingly  utilized, 
and  especially  because  of  the  acute  short- 
age of  fuel  during  the  war,  electric  heat- 
ing has  become  more  and  more  exten- 
sive in  Scandinavia.  Elektriska  A.  B. 
Volta  was  organized  in  Stockholm  in 
1915,  with  a  capital  stock  of  $32,160,  for 
the  manufacture  of  electric  heating  ap- 
paratus. In  the  beginning  this  factory 
employed  40  men,  but  at  the  end  of  1917 
the  number  had  increased  to  ,500. — Elec- 
trical Review. 


World's  Smallest  Turbine 

What  is  believed  to  be  the  smallest 
operating  turbine  ever  built  has  been 
completed  by  Ivan  T.  Nedland,  Hills- 
boro,  N.D.  Mr.  Nedland  also  built  the 
sn\alles't  electric  motor  and  the  smallest 
steam  engine  in  the  world,  these  being 
on  exhibition  at  the  Panama  Canal  Ex- 
position in  San  Eransisco  and  also  at  the 
University  of  North  Dakota.  The  tur- 
l)ine  is  smaller  than  either  of  the  other 
small  devices.  The  rotor  is  made  of  .steel 
and  has  six  slots.  The  diameter  of  the 
rotor  is  0.033  in.  and  the  shaft  is  0.007 
in.  in  diameter.  The  weight  of  the  rot- 
or is  3  mg.    The  diameter  of  the  com- 


plete turbine  is  0.048  in.,  or  about  one- 
half  the  diameter  of  an  ordinary  pin  head. 
The  complete  turbine  weights  12  mg. 
The  turl)ine  will  not  run  with  steam  as 
that  fluid  is  too  heavy  for  it  to  heavy 
for  it  to  operate  on.  It  is  mounted  on  a 
hollow  j)edestal  so  that  an  air  hose  can  be 
attached  to  the  bottom.  It  will  run  at 
vary  high  speed  when  air  is  applied.  The 
casing  of  the  turbine  is  made  of  gold.  The 
complete  machine  consists  of  eight 
I)arts.  It  is  kept  in  a  glass  case  so  that 
moisture,  which  would  affect  its  running, 
will  be  excluded. — Electrical  World. 


Electric  Heaters  For  Railroad  Tracks 

During  the  heavy  snowfall  last  winter 
a  somewhat  novel  form  of  electric  heat- 
er was  devised  for  use  on  certain  British 
railways  for  keeping  the  points  and 
switches  free  from  frozen  snow  and  ice. 
The  heaters  consisted  of  a  length  of  re- 
sistance wire  wound  on  a  porcelain  tube. 
This  latter  was  centered  between  insu- 
lating disks  and  placed  in  lengths  of  2^- 
in  gas  pipe.  These  tubes  were  about  1}^' 
in  length,  and  these  somewhat  rough 
and  ready  heaters  were  coupled  up  to 
lengths  of  ordinary  rubber-covered  wire 
and  laid  under  the  points  to  be  protected. 
As  soon  as  the  current  was  switched  on 
the  snow  naturally  began  to  thaw  and 
very  satisfactory  results  were  obtained. 

Similar  heaters  have  been  in  use  on 
railroads  in  this  country  for  some  years, 
being  brought  out  for  service  when 
snow  begins  to  fall.  The  heaters  take 
11  amperes  at  about  36  volts,  and  for 
ordinary  work  they  are  used  three  in 
series  across  a  110-volt  circuit.  It  has 
been  found  necessary  to  use  18  heaters 
for  the  turn-outs,  and  these  simple  but 
efficient  appliances  have  been  employed 
in  large  numbers  under  pipe  runs,  near 
signal  mechanism  and  in  the  vicinity  of 
the  gearing  for  turn-table  pits. — Electric- 
al Review. 


PETRIE'S  LIST 

of  NEW   and  USED 

MOTORS 


No. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

480 

Westg. 

2 

75 

3 

25 

550 

725 

Westg. 

2 

52 

3 

25 

550 

720 

Lancashire 

50 

3 

25 

550 

720 

Westg. 

2 

40 

3 

25 

550, 

710 

Westg. 

2 

35 

3 

25 

650 

720 

WestK. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

3 

25 

550 

720 

Westg. 

1 

25 

3 

25 

550 

1440 

J.  &  M. 

1 

25 

3 

25 

550 

725 

Westg. 

1 

25 

3 

25 

550 

720 

Lancashire 

1 

20 

3 

25 

550 

1440 

J.  &  M. 

1 

20 

3 

25 

550 

750 

C.  G.  E. 

1 

20 

3 

25 

550 

710 

Westg. 

2 

15 

3 

25 

550 

1400 

Lancashire 

.3 

15 

3 

25 

550 

730 

Westg. 

1 

15 

3 

25 

550 

710 

Chap.  &  W. 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

J.  &  M. 

1 

7/2 

3 

25 

550 

1500 

Lang-Dav. 

2 

7/2 

3 

25 

550 

725 

Westg. 

1 

TA 

3 

25 

550 

750 

C.  G.  _E. 

2 

5 

3 

25 

550 

1440 

Excelsior 

4 

4 

3 

25 

550 

1400 

Excelsior 

2 

3 

3 

25 

650 

1600 

C.  G.  E. 

4 

3 

3 

25 

550 

1400 

Excelsior 

1 

2 

3 

25 

550 

1440 

Excelsior 

Writ*  Ui 

for 

Prices 
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NOTICE 

New  and  Slightly  Used  Equipment 
Must  be  Sold  Immediately 

MOTORS 


25  CYCLE,  3 

PHASE 

60  CYCLE,  3  PHASE 

o. 

H.P. 

VOLT.  R.P.M.  MAKE 

No. 

H.P. 

VOLT 

R.P.M.  MAKE 

4 

250 

2200 

450 

Westinghouse 

1 

150 

2200 

600 

C.G.E.,  Slip-Ring 

1 

200 

2200 

480 

C.G.E. 

2 

75 

2200 

690 

Westinghouse 

1 

150 

2200 

750 

150 

550 

600 

C.G.E.,  Slip-Ring 

1 

250 

550 

480 

Westinghouse 

75 

550 

690 

Westinghouse 

2 

200 

550 

480 

75 

550 

850 

<( 

3 

200 

550 

480 

t( 

50 

550 

690 

n 

1 

150 

550 

480 

Slip-Ring 

50 

550 

850 

(< 

1 

100 

550 

480 

C.G.E. 

50 

550 

1200 

C.G.E. 

1 

75 

550 

480 

Westinghouse 

35 

550 

900 

"  Slip-Ring 

4 

50 

550 

720 

(( 

35 

550 

1200 

"  Slip-Ring 

3 

40 

550 

720 

ii 

30 

550 

1140 

Wagner 

1 

30 

550 

720 

(( 

20 

550 

1200 

C.G.E. 

1 

20 

550 

720 

10 

550 

1800 

C.G.E. 

2 

15 

550 

720 

<( 

5 

550 

1140 

C.G.E. 

3 

10 

550 

720 

(( 

40 

220 

1140 

Westinghouse 

2 

5 

550 

720 

tt 

30 

220 

1140 

5 

125 

220 

720 

Cr.  Whl. 

20 

220 

1140 

A.C.B. 

2 

30 

220 

720 

Westinghouse 

10 

220 

1140 

Westinghouse 

CAN  SUPPLY  TRANSFORMERS  FOR  THESE  MOTORS 


Lathes,  Milling  Machines,  Air  Compressors,  Receivers, 

Shapers,  Drill  Presses,  Etc. 

Write  or  wire  for  prices 
Send  us  your  list  of  equipment  for  sale 

E.  A.  LOWRY  POWER  EQUIPMENT  CO. 

GUELPH      :-:  CANADA 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"American  Electricians'  Handbook,  a  reference  book  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  pages,  with 
over  900  illustrations.  Published  by  McGraw-Hill  IJook 
Co.,  Price  $3.00. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    248  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Tansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.    2«5  pages,  illustrated.    Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.   236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1933 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Railway,  by  A.   Morris  Buck,  M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co,  661  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  LaufFer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus-Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I. E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,   illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Fuel,"  by  C.  F.  Ilerington,  recently  published  by  D.  Van  Nos- 
trand Co.    211  pages,  with  84  illustrations.     Price  $3.00. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1910  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  puljlislied.  48  pages,  illus- 
trated, price  GOc. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Ilerington,  recently  pub- 
lished by  T).  VanNoslrand  Co.  211  pages  witli  84  illus- 
lr;ilioiis.     Price  $;!.0f). 


Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.    225  pages,  illus- 

N.-i'ed.     Price  $2.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.    Published  in  1915  by  McGraw-Hill  Book 


Company. 


404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Meclianisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  200  pages,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.75. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Standard   Wiring,   1019   Edition,   25th    Year.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Gushing, 
Jr.    Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 
Lee,  M.A.  Just  published,  by  Longmans-Green  &  Co.  102 
pages.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.     Price  $2.00. 

Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  B.I.  I-Iand-Book,  published  by  British  Insulated  &  Helsby 
Cables.  Limited.  Second  edition.  448  pages,  illustrated. 
Price  $1.00, 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Tr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1,50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,  Inc.     229  pages,  illustrated.    .Price  $2.50. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 
edition,    price  .1;1.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electl-oforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.    Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Pubhsliing  Company.    340  pages,  illustrated.     Price  $1.50. 
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Kraft  Cord  "Braiduct 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co 

Limited 

Guelph       >^  Canada 
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Strong  Selling  Features  of  Durable  Daytons 

Mean  Real  Profit  for  Dealers 


]Jural)lc  Dayton  I'ans  are  easy  to 
sell  and  good  to  sell  because  of 
their  quality — they  mean  satisfied 
customers  and  repeat  orders — Day- 
ton fans  are  sturdily  made,  for 
long,  untroubled  service.  They 
consume  less  current  and  their 
square-end  blades  deliver  more 
breeze. 


The  line  is  complete,  including 
electric  ceiling,  desk,  and  wall 
l)racket  models  for  alternating  and 
direct  current,  exhaust  fans  and 
water  motors.  Easily  adaptable; 
all  Dayton  desk  fans  can  be  immedi- 
ately converted  into  the  wall  brack- 
et type. 


Opportunity  to  "Cash  In 


99 


Illustrating  Durable 
Dayton  No.  676 

Six  blade  12  or  IG  inch 
Oscillating  Fan,  con- 
vertible to  bracket 
position. 


Demand  is  iov  (juality  now, 
stronger  than  ever  before — Day- 
tons  have  held  the  fan  quality 
leadership  for  26  years,  the  best 
fan  for  every  purpose. 


J3urable  Dayton  dealers  are  giv- 
en co-operation ;  sales  helps  and 
advertising  that  brings  m  custom- 
ers and  profits. 


Write  for  Catalogue  and  Prices  Now 


DAYTON  FAN  &  MOTOR  CO. 


DAYTON,  OHIO 


THE  NEW  COMPETITION 

An  examination  of  the  conditions  underlying  the  radical  change  that  is  taking  place  in  the 
commercial  and  industrial  world— the  change  from  a  competitive  to  a  co-operative  basis. 

By  Arthur  Jerome  Eddy,  Author  of  "The  Law  of  Combinations"  etc. 

Mr.  Eddy  believes  that  a  radical  change  is  taking  place  in  the  commercial  and  in- 
dustrial world.  He  preaches  the  same  doctrine  as  Mr.  W.  L.  Goodwin,  the  get-together 
doctrine.  He  believes  that  competition,  as  it  is  generally  practiced,  is  costly  in  operation, 
and  he  offers  some  very  practical  and  concrete  suggestions,  including  the  "open  price" 
policy,  about  which  we  are  hearing  so  much  and  which  promises  solution  of  some,  at  least, 
of  the  ills  in  our  industrial  life. 

Mr.  Eddy's  book  is  for  the  man/  no  matter  what  his  business  in  life,  who  has  a  com- 
petitor— and  that  includes  most  of  us.  It  opens  to  view  a  "land  of  promise"  where  every- 
body gets  a  s(|uarc  deal  and  everybody  knows  he  gets  it.  No  man  can  read  this  book 
without,  in  some  measure,  having  his  business  policy  affected  thereby. 

Sixth  revised  edition,  including  the  full  texts  of  the  Clayton  and  the  Federal  Trade 
Commission  Laws,  all  important  provisions  of  which  are  explained,  defined  and  com- 
mented ui)on.    423  i)ages,  including  index;  price  $1.60  postpaid  from  the 
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The  Right  Kind  of 

ELECTRIC  AL 
SWITCH  BOXES 

For  Steel  Boxes,  Motor  Starting  Switches,  (steel 
enclosed).  Motor  Drip  Pans,  Motor  Covers,  Rheo- 
stat Boxes  and  Accessories. 

Constructed  to  give  the  best  service,  and  made 
according  to  the  best  principles  of  workmanship  in 
every  detail. 

Illustration  shows  our  new  Service  Box  No.  1CD5, 
30  Amp.,  125  Volt,  double  pole,  size  8"  long  x  Si/j" 
wide  X  ZYz"  deep.  It  has  a  carrying  capacity  up  to 
standard  and  is  approved  by  Hydro  Electric  Com- 
mission. By  its  exclusive  design  it  can  be  installed 
in  less  time  than  any  other  box  on  the  market.  We 
install  Knockouts  to  suit  your  own  requirements. 

Regular  stock  includes  a  complete  line  from  30 
Amp.,  125  Volt  up  to  and  including  1200  Amp.,  600 
Volt.  We  can  make  immediate  shipments  from  stock 
of  4000  to  5000  Type  E  Boxes.  Our  object  is  to 
give  service — try  us. 


CANADIAN  DRILL 
&  ELECTRIC  BOX 

COMPANY  LIMITED 

1402  to  1410  Queen  St.  East,  TORONTO 


Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


ARMACELL 

Insulating  Varnish 


am 


ANTI-SULPHURIC 
ENAMEL 


An  opinion  by  a  well-known  firm  of  manufacturing  and 
contracting  engineers  : 

Montreal,  Feb.  25,  1919. 
Messrs.  SPIELMAN  AGENCIES  REG'D, 
Montreal. 

.Dear  Sirs, 

In  rejjly  to  your  inquiry  we  liave  pleasure  in  stating 
itliat  we  liavc  been  using  your  "ARMACELL"  Insulating 
Varnish  and  "ANTI-SULPHURIC"  Enamel  for  the  past  ten 
years  and  they  are  without  exception  the  best  insulating  var- 
nish and  finishing  enamel  that  we  have  ever  used  and  we 
use  them  always  on  mir  liit;h  voltage  work. 
Very  truly  yours, 

FRED  THOMS'ON  CO..  LIMITED, 

(Signed)  Per  C.  Thomson. 


Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  and  Overseas  Governments) 
STOCKED  BY 

SPIELMAN  AGENCIES,  ( Regd. ) 

Dealers  in  Electrical  Specialtiet 
Read  Bldg.,  St.  Alexander  Si.  MONTREAL 


Peirce 

Expansion  Bolts 
111  iT"^ 


No.  2.    K"  X  2" 


The  most  efficient  and  econ- 
omical means  of  attaching  all 
kinds  of  electrical  fixtures  to 
brick,  stone  or  cement.  Get 
samples.    Try  them. 

Hammer  DrillSy  Drill  Points, 
Tamping  Tools 
All  sizes  in  stock 

Acme  Stamping  &  Tool  Works  Ltd. 

Hamilton,  Ont. 


Menominee 
Fans 


Good  Quality  combined  with  Medium  Prices. 
We  have  in  stock  eight  inch  single  and  three 
speed  and  oscillating  twelve  inch  and  sixteen 

inch  oscillating.  Get  our  trade  discounts  before 
stock  is  exhausted. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  E.  TORONTO 
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With 


No  Spark 
Brushes 


Friction  on  the 
Commutator  is  Reduced 
to  a  Minimum 


NO  SPARK  BRUSHES  don't  crumble,  crack  or 
break.  In  hundreds  of  cases  they  have  outlasted 
8  to  12  sets  of  ordinary  brushes.  Grades  and 
sizes  to  suit  all  Electrical  Machines.  Let  us 
prove  our  claims  to  you.  Our  engineers  are  at 
your  service  to  insure  proper  selection  of  grade 
best  suited  for  each  machine. 
Our  interesting  bulletins  explain  all  about  these 
brushes.    Write  for  it. 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


NACCOVEBN 

aconnuiv 


Hump. 

OMTQ 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff   of   Engineering  Specialists  with   three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND   SELLERS  OF 
NEW  AND  USED  MACHINERY 

A   Continent-wide  Service 


DOSSERT 


SOLDERLESS 
CONNECTORS 


The  Tapered  Sleeve  insures  absolute  contact. 

The  Principle  that  established  solderless  connectors  as 
•  good  engineering. 

The  more  contact  surface  you  get  in  a  connection — tlie  better 
the  joint. 

Because  the  tapered  sleeve  of  the  Dossert  Connector  gave  en- 
gineers a  means  for  securing  large  contact  area  held  permanently 
tight — the  solderless  connector  idea  met  with  favor. 

To  day  it  is  standard  practice. 

DOSSERT  &  COMPANY,  242  West  41st  St.,  New  York 

H.  B.  LOGAN,  President. 


List  of  Motors 


S'o. 

H.P. 

Pliase 

Speed 

Volts  Cycles  Starter 

Make 

1 

15 

3 

1500 

550 

25 

yes 

T.II.E. 

1 

50 

3 

750 

550 

25 

yes 

C.G.E. 

1 

GO 

3 

750 

550 

25 

yes 

Crocker  Wheeler 

50 

3 

750 

220 

25 

yes 

Lincoln 

1 

25 

3 

750 

220 

25 

yes 

Lincoln 

1 

25 

3 

750 

220 

25 

yes 

C.G.E. 

1 

10 

3 

1500 

220 

25 

yes 

T.H.E. 

1 

3 

3 

1500 

220 

25 

yes 

Westg.  CCL. 

1 

'/ 

'2  1 

ISOO 

110 

60 

no 

Fort  Wayne 

1 

'/ 

i  1 

1800 

110 

GO 

no 

Westgh. 

1 

V 

i  1 

1800 

110 

CO 

no 

Fisher 

1 

40 

2 

900 

220 

60 

yes 

Fuller  Wenstrom 

1 

15 

2 

1800 

220 

60 

no 

T.H.E. 

2 

5 

2  or  3 

ISOO 

60 

no 

Westgh.    CCL.  rewd. 

2 

1 

2  or  3 

1800 

60 

no 

Westgh.    CCL.  rewd. 

1 

'/ 

i  2 

ISOO 

220 

60 

no 

Westgh.   CCL.  , 

2 

10 

2  or  3 

1200 

GO 

no 

Westgh.    CCL.  rewd. 

1 

5 

1200 

220 

GO 

no 

Union  (New) 

2 

3 

3 

ISOO 

220 

GO 

no 

C.G.E.  rewound 

4 

'V 

'2  3 

ISOO 

220 

GO 

yes 

Lincoln 

TRANSFORMER 

I    40  K.W.     Type  R.     2200/220  Volts,  Packard. 

PLATER 

1    Type  C.     Ostrander  Seymour,  6  volt,  speed  750,  amp.  SOO. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 
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Are  you  still  turning  down  commutators  on 
a  lathe  while  your  equipment  stands  idle  for 
several  hours?  You  can  keep  commutators 
and  collector  rings  iu  smooth  running  order 
simply  by  using  the  Ideal  Resurfacer  while 
machines  are  under  load! 

Otie  man  wrote  us  it  took  him  six  to 
seven  hours  to  have  a  commutator 
turned  down  on  a  lathe — on  try- 
ing the  Ideal  he  found  he  got 
better   results    in    one  hour 
and   equipment    was  not 
shut  down  one 
minute. 


I 

L, 


Tlie  Ideal 
is  an  abr  a  s  i  v  e 
block,   not   a  natural 
stone   that   is  sometimes 
hard     and     sometimes  soft, 
and     that     clogs     with  copper 
dust,  but  a  specially  manufactured 
product   of  uniform    density    and  cut- 
ting  quality   throughout.     By   applying  it 
as   illustrated   upon  commutators  or  collector 
rings  while  in    operation    a    smooth    surface  is 
'quickly     produced     that     saves     wear      and     tear  upon 
upon   brushes   and  equipment. 

\'ou  save  time,  labor  and  expense.  Hundreds  of  the  larg- 
est concerns  in  the  country  are  constant  users  of  the  Ideal. 

In  order  that  you  may  convince  yourself  of  its  value 
we  will  send  you  the  Ideal  on  free  trial  for  ten  days. 
If  you  are  not  satisfied  with  it  return  it — the  test  will 
not  have  cost  you  anything. 

IDEAL  COMMUTATOR   DRESSER  CO. 

4  South  Dearborn  Street,  Chicago 


Mail  I  This  Coupon 


I()eal   Commutator  Dresser  Co., 

4  South  Dearborn  Street,  Chicago. 
( iciillc  men  : 

I'lease  send  me  an  Ideal  Commutator  Resurfacer 
for  free  trial.  It  is  iinderstood  that  if  I  am  not  fully 
satisfied  with  it  I  will  return  it  at  your  expense.  I 
want  to  use  it  on  equijinient  as  follows; 

Approx.  R.  V.  M  Diameter  of  Com.  or  Ring  

Approx.   width  of  com.   ring  surface   

Approx.  distance  between  brush  sets  

Condition  

King  material  (copper,  steel,  etc.)  ...   

.My  name  is  Position  

Company  

Company  address  ,  


City 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  160 
Watt  Lamp.  Dimensions  . — 
Height,  8'4  inches;  Width,  8^ 
inches.  Holder,  Z%  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 


PITTSBURGH,  PA. 

Canadian  Distributors 


JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


MARK 


Renewable  Fuses 

Of  Every  Description 

For  Electric  Light  and  Power 


E 


THTT;T"Ee55  III 


Write  to-day  for  Literature 

A.  F.  DAUM 

SOLE  MANUFACTURER 

PITTSBURGH  -  PA. 
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UNIVERSAL  BUSHINGS 

FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out (1  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


Nos.  1  &  3 


Nos.  2  &  4 

Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  he  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

BEWARE  OF  IMITATIONS 
Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

96  King  Street  East.  Toronto.  Ont. 
401  New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block.  Vancouver.  B.C. 
703  Confederation  Life  Building.  Winnipeg,  Man. 


We  have 
cycle 


the  following  3 
Used  Motors  in 


phase,  60 
Stock. 


Vo. 

H.P. 

Volts 

R.P.M. 

No. 

H.r. 

Volts 

R.P.M. 

2 
5 

3 
5 
5 

550 
550 
550 

1800 
1800 

2 
2 

50 
50 

2200 
2200 

900 
720 

5 

550 

900 

4 

75 

2200 

900 

4 
4 

3 
3 

10 
10 
15 

550 
550 
550 
550 

1200 
1200 
900 

2 
2 
- 

75 
100 
100 

2200 
2200 
2200 

720 
900 
720 

2 

15 

550 

900 

2 

100 

2200 

600 

6 
2 

20 

<it> 

30 
35 

550 

ODt> 

550 
550 

1200 
yuu 
900 
900 

I 

2 

1 

175 
200 

5 

2200 
2200 
550 

600 
600 
900 

Slip 

Ring 

4 

35 

550 

720 

1 

550 

900 

Slip 

Ring- 

3 
2 

5 
2 

50 
50 
75 
75 

550 
550 
550 
550 

900 
720 
900 
720 

2 
2 

1 

10 

20 
30 

550 
550 
550 

900 
1200 
1200 

Slip 
Slip 
Slip 

Ring 
Ring 
Ring 

1 

100 

550 

600 

1 

50 

550 

900 

Slip 

Ring 

8 
12 

100 
100 

550 
550 

720 
900 

1 

250 

2200 

720 

Slip 

Ring 

3 

200 

550 

600 

Motor  and  Transformer  Repairs 
Promptly  Attended  to 

A.  A.  GIDDINGS  &  GO. 

Electrical  Engineers  and  Contractors 

Installations,  Maintenance  and  Motor  Repairs 

200  Mountain  St.  -  Montreal 

Telephone:  Up  2049 


660 
WATTS 


TU-LITE 


250 
VOLTS 


Approved  by  Hydro  Electric  Power  Commission 


APPROVAL  NUMBER  109 


One  of  the  most  val- 
uable electric  lighting 
conveniences.  Thor- 
oughly well  made,  with 
connections  that  can 
never  be  broken  be- 
cause they  are  solidly 
moulded  in  hard  insu- 
lating material. 


Illlllllll 


The  Tu-Lite  is  neat 
in  design  and  will  not 
tarnish.  Can  be  used 
under  a  shade. 


HESSCO  ELECTRIC  MFG.  CO. 


33  Church  St. 
TORONTO 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


AIR  PRESSURE  RELAYS 

Pliiladelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electiic  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 
Renjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell  Company,  Harvey 
National   Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 
AUTO  STARTERS 
AdamsBagnall    Electric  Company 

BATTERIES 
Canadian    General    Electric  Company 
Canadian    Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle.  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 
BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric   Railway   Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Drill    &    Electric    Box  Company 
Canadian   Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground   Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Electrical  Engineers  Eijuipnient  Co. 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 

Philadelnliia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 
CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard   Underground   Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Electrical  Engineers  E-juii>iii(til  Co. 
Pliiladelphia  Electric  Co.  Supply  Dept. 

CABLE  RACKS 
Electrical  Engineers  Ei|uipni<iit  Co. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
C'atiadian    Weslinghouie  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Boving  Hydraulic  &  Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHANDELIERS 
Beardslee  Chandelier   Mfg.  Company 

CHARGING  OUTFITS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General   Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 

Monarcli    Electric  Company 
Northern   Electric  Companny 

CT  EAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dtjit. 

CLAMPS,  INSULATOR 

Klcctiical  Engineers  Equipment  Co. 
Pliiladelphia  Electric  Co.  Supply  Dept. 

COILS 
Cleveland  Armature  Works 
Electrical  Engineers  Equipment  Co. 

CONTACTOR  THIRD  RAIL  MATERIAL 
Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

Ideal   Commutator  Dresser  Company 

CONDENSERS 

Bovin^  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 

P.ritish   Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsuladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Dossert  &  Company 

Electrical  Engineers  Equipment  Co. 
Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electr'c  Company 

Phillips   Electrical   Works,   Eugene  F. 

CROSS  ARMS 
Northern   Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Monarch    Electiic  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Electrical   Engineers  Eiiuipment  Co. 
Electric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  II. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

I'liiladelphia  Electiic  Co.  Supply  Dept. 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National   Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric   Heating  Company 
Northern    Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian    Drill    &    Electric    Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 
FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Beardslee    Chandelier    Mfg.  Co. 

Benjamin  Electric  Manufacturing  Company 

Canadian  General  Electric  Company 

Jefferson  Glass  Company 

Northern  Electric  Company 

Tallman  Brass  &  Metal  Company 

Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Acendei  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 
FORM  STEEL  BOXES 

Canadian    Drill  &   Electric  ]!ox  Company 

FUSES 

Bussnian  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  ft  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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THIS  TRADE  MARK 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


CANADIAN  PORCELAIN  CO. 


LIMITED 


HAMILTON   -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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FUSE  BOXES 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Power  Plant  Equipment  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Ilamillon   Company,  Wm, 

HEATING  DEVICES 
Canadi.;!   General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National    Electric    Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 

HIGH   VOLTAGE  FUSES 

Elecuical  Engineers  Equipment  Co. 

HYDRAULIC  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  AUis-Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spauldine  &  Soni  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Weitinghouie  Company 

Electric  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney  Electric  Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Paclcard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrtct  Ltd. 


LAMP  BULBS  (Electrical) 
JeiTerson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Canadian   Laco-Philips  Co.,  Limited 
Electrical  Maintenance  &   Repairs  Company 
Hatheway  &  Knott 
Nortliern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 

Electrical   Engineers   E(|uipment  Co. 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros  J 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self- Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian   Drill  &  Electric  lio.x  Company 

OFFICE  FURNITURE 

Canadian  Office  8i  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

IClcctviral   Ktigineeis   lv|iii|pnieiit  Co. 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio   Brass  Company 

PANEL  BOARDS 
Renjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Agenciei  Regd. 


PAINTS  &  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  VolU(e) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian    Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSUI  ATORS 

Electrical  Engineers  Equipment  Co. 
Pliiladelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  _  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &   Engineering  Company 

MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 

Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Slaintenance  &  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian   Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADES 

Beardslcc   Chandelier   Mfg.  Company 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta)   Molding  Company 
Northern  Electric  Company 
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You  Can  Build  Business 
with  DENZAR 

It's  no  trick  at  all  to  build  up  a  hiisiiiess  of  cuii- 
tiiuially  increasing  volume,  that  will  bring  you  in  good 
profits  the  year  around,  on  this  most  efficient  of  all 
lighting  units  for  offices,  stores,  factories,  schools  and 
public  buildings. 


The  Unit  of  Day  Brightness 

You  should  be  posted  on  this  most  modern  of  all 
units— Know  the  reasons  for  its  wonderful  efficiency, 
durability  and  economy.  There  is  a  type  of  DEN- 
ZAR for  every  requirement.  Write  for  the  DEXZAR 
catalog  and  our  profit-making  offer  to  dealers. 

Beardslee  Chandelier  Mfg.  Co. 

Manufacturers 

CHICAGO  -  -  U.  S.  A. 

Perkins  Electric  Company 


Distributors  for  Canada 
497  Phillips  Sq.,  217  McDermot  Ave.,  11  Temperance  St., 

Montreal.  Winnipeg.  Toronto. 


The  National  Cartage  &  Supply  Co. 

Limited 

Quebec,  -  Canada 

Western  &  Northern  Cedar 
Poles,  Posts,  Pilings  and 
Railway  Ties 

Prompt  shipments  assured 


Repulsion   Start  Induction 

SINGLE  PHASE  MOTORS 


Are  popular  because  they  are  dependable.  Their 
high  starting  torque  makes  them  particularly 
desirable  for  operating  direct  and  gear  connected 
apparatus. 

1/10  to  40  H.P. 
They  Keep -a- Running 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Street..  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by:  6 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  .Sliaughnessy  Bldg.,  McGill  St., 
Montreal. 

Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

llisselt  &  Webb,  Ltd^ 

SPECIAL  HEATING  APPLIANCES 
Xational  Electric  Heating  Company 

STAMPINGS 
Friedley-Voshardt  Company 

STANDS— VISE,  PORTABLE 
Martin  &  Sons,  H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart   Accumulator  Company 
Xorthern    Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
.Northern   Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General   Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Electrical  Engineers  Equipment  Co. 
Ferranti   Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 
Monarch    Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Nortliern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General   Electric  Company 
Canadian  Westinghouse  Company 
Cumberland    Electric   Mfg.  Company, 
nominion  Iron  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monaich    Electiic  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric   Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 


TURBINES 
Boving  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

Hamilton  Company,  Wm. 
■MacGovern  &  Company 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,   Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada.  Ltd. 

VACUUM  CLEANERS 
Houston   &  Company 
Onward  Manufacturing  Company 
Pi  ingle,   R.   E.  T. 

VARNISHES 
Spiclmann  Agencies,  Regd. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

llaniilton  Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian  Allis  Chalmers  Company 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 


WIRE 

Boston  Insulated  Wire  &  Cable  Company, 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Pliillips  Electrical  Works,  Ltd.,  Eugene  F, 
Standard  _  Underground  Cable  Company  of 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


Ltd. 


Can 


SERVICE 


"Lancashire" 
All  British 
Motors 

and 

Spare  Parts 

Carried  in  Stock 
in 

Toronto 


Branch  Office 

602NewBirk8BIdg. 
MONTREAL 


REPAIR  SHOPS 


TORONTO 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 
Motors 
Generators 
Transformers 


Head  Office 

45  Niag:ara  St. 
TORONTO 
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RANIfORMUir 

FOR  EVERY  PURPO/E 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

143  Beaver  Hall  Hill,  MONTREAI, 
r)92  Notre  Daine  Avenue.  WINNIPEG 
674  Bariington  Sl,  HALIFAX. 
W.  H.  Hazlitt&Co..  Ltd..  915  Georgia  St.  West,  VANCOUVER 

Prompt  ahipment*  from  Factory  or  nearest  Warehouse 


WALGER  CONNECTORS 

The  New  3  Way  For  Condulet  Connec- 
tions and  Tap  Joints 


SIMPLE    AND  SAFE 


Wagler  Two  Way  Connection 


I'atenled  Canada  1917.  Solde,  less  Connection 

Patert  Pending  U.  .S. 

Insulating  Shell  and  Cap 

No  mistake  can  be  made  with  the  use  of  Walger  Connectors.  There  is  only  one  Walger  way 
and  that  is  the  right  one.  No  Blow  Torch,  no  acid,  tape  or  solder,  etc. — a  screwdriver  and  a  knife  to 
strip  the  wire,  that's  all. 

Passed  by  the  National  Board  of  Fire  Underwriters  and  the  Hydro  Electric  Power  Commission  for  No.  12  wire  and  under. 
Ask  your  jobber  for  them  and  Discard  that  Blow  Torch. 

Walger  Connector  Co. 
ifenVC.  JACKSON,  22  College  Street,  TORONTO,  ONT 


National  Board  of  Fire 
Underwriters 

gave  their  approval  to  Allen  non-acid  sodering 
fluxes  after  testing  them  for  nearly  two  years  be- 
tween the  time  we  submitted  samples  and  the 
time  their  report  was  issued.  And,  thus  far,  no 
other  sodering  fluxes  have  been  approved.  Send 
for  samples. 

Bisselt  &  Webb 


126  Lombard, 


Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 


Toronto,  Ont. 


Works 

Shawinigan  Falls,  P.  Q. 

ALUMINUM 

Electrical  Conductors 
Sheet  Ing^t 
Castings  Red 
Tubing  Spec'a^  S  -.p  s 
Fabricated  Articles 

Send  inquiries  to  — 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


CO 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbaries  H.  IDitchell 
Perdval  H.  mucbcll 

Consulting  and  Saptrvislnd 
Cngineeri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Trader*  Bank  Building,  Tofonto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical.  Electrical,  Hydraulic,  Steam,  Gas 
Plans,  Specifications,  Estimates. 
Testa,  Reports  and  Supervision. 
626   Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests.  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 


Telephone  Main  6737 


805  McGill  Bldg. 
Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6»17       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Life  Bldg.  TORONTO 


Chas.  Brandeis,  C.E.,E.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 


Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  n'aterworUs  and  bewers. 

Arbitrations,  Reports  and  Specifications, 

390  PHILLIPS  PLACE     i  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  0.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 


Associates : 


ENGINEERS 

A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 


Kent  Building, 
Yonge  and  Richmond  Sts., 


TORONTO 


STANLEY  LIGHTF007 

REG  D  PATENT  SOLICITOR  AND  ATTOnNEY 

LUMSDEN   BLDG.(^'2Vc!nGe"  )  TORONTO. 

NEW  BOOKLeT  OF  COMPLETC  INFORMATION  FRCE 

MINT.  ON    TM.S     FAPC»)  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The   Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Testa  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCr 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONI 

MAIN 
2682 


RIDOUT  8c  MAYBEE 

Kent  Bldg.,  Yonge  St. 
TORONTO       .       .       .  CANADA 


ESTABLISHED  1849 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Ofifice : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  afTairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont.  ;  London,  Ont. ;  Montreal,  Que.;  Ottawa, 
Ont. ;  Quebec,  Que. ;  St.  Tohn,  N.B.  ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man.;  Calgary,  Alta. ;  Edmonton,  Alta.  j 
Sydney,  N.S". 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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Safeguarding  the  Lamp 

N  Does  It ! 


From  Theft 
or  Breakage 


One  turn  of  the  key  and  the  lamp  can't 
come  out.  Loxon,  the  lamp  guard,  is 
popular  all  over  America.  It  sells  at  a 
-sinc^le  price  at  a  single  glance. 


Many  other  electrical  specialties  which 
will  make  money  for  you.  Get  in  touch 
with  us.    Illustrated  price  lists  free. 


McGILL  MANUFACTURING  COMPANY,  Valparaiso,  Ind. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works,  Inc. 

Cleveland,  Ohio 


"Clearlite"  No.  2604. 

A  conimercial  lighting  unit  of  wonderful  efficiency. 
Scientifically  constructed  to  give  the  utmost  in  light. 

We  have  "Clearlite"  fixtures  in  several  styles. 
Write  for  information  and  prices. 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British  Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less 
to  erect  than  any  other  kind.  Treated  with 
Carbolineum  or  Creosote  they  make  you  a 
big  saving.  Full  information  without  any 
obligation  from  our  nearest  ofifice. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Sale*  Office— 72  W.  Adam*  St.,  Chicago.  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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New,  Slightly  Used  and 
Second  Hand  Motors 
For  Sale 

Type  Squirrel  Cage  Constant  Speed 
25  cycle,  220  volts. 

2—5  H.P.,  1500  R.P.M.  Lincoln. 
2—5    "        750       "  Lincoln. 


25  cycle,  550  volts. 

5—  1 

n.p., 

1500  R.P.M. , 

Lincoln. 

1—  1 

1400 

Wcstingliouse. 

1—  1 

750 

General  Electric. 

3—  2 

1500 

Lincoln. 

2—  3 

1500 

Lincoln. 

5—  5 

1500 

Lincoln. 

1— 

1500 

Lincoln. 

1—10 

750 

Lancashire. 

1—10 

1400 

Westinghouse. 

2—10 

1500 

Lincoln. 

1—10 

1400 

Fuller.* 

1—15 

720 

Crocker-Wheeler. 

1—15 

1500 

Lincoln. 

1—20 

720 

Westinghouse. 

3—20 

1440 

Westinghouse. 

1—25 

720 

Crocker- Wheeler. 

1—25 

750 

Westinghouse. 

1—25 

750 

General  Electric. 

1—30 

750 

Westinghouse. 

1—30 

720 

Crocker- Wheeler. 

1—35 

750 

Lincoln. 

1—35 

720 

Crocker- Wheeler. 

1—35 

750 

Westinghouse. 

*Slip  ring,  variable  speed. 

60  cycle,  220  volts. 

1—  1 

H.P., 

1200  R.P.M., 

Westinghouse. 

1—  1 

1200 

Lincoln. 

1—  2 

1800 

2—  3 

1800 

1—  5 

1200 

2—10 

1200 

1—15 

1200 

1—35 

1200 

60  cycle,  550  volts. 

1—  1 

H.P.,  1800  R.P.M., 

Lincoln. 

2—  2 

1200 

3—  lyi 

1200 

1—15 

1200 

2—50 

900 

2—75 

900 

1—100 

900 

Our  list  of  motors  has  been  reduced 
by  16  since  first  published  one  month 
ago.  Every  motor  in  the  list  is  in 
good  running  order — The  Lincolns 
are  Fully  Guaranteed. 


Lincoln  Electric  Co. 

of  Canada,  Limited  TORONTO 


1109 
Temple  Building 


Assembling  and  Repair  Shop 
3  Jarvis  St.,  TORONTO 


In  our  Toronto  Shop  we  have  3  Lincoln  Arc 
Welders  and  can  handle  electric  arc  wel- 
ding in  the  shop  or  outside  even  where  no 
supply  current  is  available. 


ECONOMY 

renewable 

FUSES 


appeal  strongly  to  users  who  place 
safety  above  every  other  consider- 
ation and  to  those  who  take  pains 
to  eliminate  all  unnecessary  ex- 
pense. 

ECONOMY  FUSES 
afford  maximum  pro- 
tection to  electrical 
circuits  because  they 
are  correctly  design- 
e  d  and  accurately 
rated.  They  cut  an- 
nual fuse  mainten- 
ance costs  80  St  be- 
cause an  inexpensive 
''Drop  Out"  Renewal 
Link  restores  a  blown 
ECONOMY  FUSE 
to  its  original  efRci- 
ciency. 

The  ECONOMY  was 
the  first  successful 
renewable  fuse — and 
is  the  most  successful 
today,  both  in  service 
and  in  value. 

Write  for  Catalogue  20 

Economy  Fuse  &  Mfg.  Co. 

OF  CANADA,  LIMITED 

UNITY  BLDG.  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High 
Potential  Fuses— to  150,000  volts 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 


through  not  being  able  to  take  care  of 
your  customers'  business  ? 
How  much  have  YOlJ  lost  in  Profit  on 
this  business  ? 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Speciahst  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 
You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Other*  are  doing  it.    Why  not  you  ?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phooac 

Adelaide  802 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

" ALWAYS  ON  THE  JOB " 


Night*  and  Holiday* 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.  T.  Dale,  Manager,  Beach  1723 


Farms, — Country  Houses  and 

Isolated  Plants 

Requiring  Storage  Batteries 

should  buy  same  from  the  C.  H.  A.  Company. 

Our  works  at  St.  Johns,  Quebec,  make  and  supply  Electric  Batteries  of  all  kinds. 
Batteries  for  lighting  Towns  or  Electric  Trucks. 

Get  our  prices.    We  can  save  you  35%  customs  duties.    A  test  purchase  will  prove 
that  ours  are  the 

Cheapest  Storage  Batteries  in  Canada 

Secure  price*  today  from  the 

Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,        -  QUE. 
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MENOMINEE 

BELLS  GiveL>ng 


They  never  vary  from  the  Menominee 
standard  of  quality  and  reliability.  They 
maintain  a  vigorous  action  and  a  clear- 
ness of  sound  because  their  construction 
is  accurate  and  the  material  is  the  best. 
Are  economical  because  they  give  a  full 
volume  of  sound  on  a  minimum  of  cur- 
rent. Made  with  drawn  steel  base  and  cover,  black  ja])anned  with  silver  con- 
tacts. Are  adjustable  or  non-adjustable.  Will  o])erate  in  connection  with  a 
ringing  transformer. 


and 

Unvarying 
Service 


Del 


SEND  FOR  BULLETIN 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  Street  East,  TORONTO 


703  Confederation  Life  Bldg. 
WINNIPEG 


401   New  Birks  Bldg. 
MONTREAL 


402  Vancouver  Block 
VANCOUVER,  B.C. 


Now  is  the  time  for 

HEATRAYS 


Be  sure  and  have  a 
stock  on  hand  for  the 
spring  demand. 


The  National  Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


Vol.  XXVIU    No.  11 


Toronto,  June  1,  1919 


Generation.  Transmission  and  Appiiceition  oF  Electricity 


WALGER 

Insulated  Wire 

CONNECTORS 


Save 
Time 

and 

Money 


Simple 
Safe 
Speedy 
Thorough 


Patented  Canada  19X7 
Patent  Pending  U.  S. 


The  New 
3-WAY  for 
Condulet 
Connections 
and 

Tap  Joints 


While  you  are  making  one  connection  with  the  old  method  of 
blow  torch  and  solder  you  can  make  five  with  the  "Walger,"  and 
a  far  better,  cleaner,  more  satisfactory  job. 

A  screwdriver  and  a  knife  to  strip  the  wire  are  all  the  tools 
required,  and  there  is  no  litter  or  damage  to  walls,  ceilings  or  fixtures. 

The  "Walger"  Insulated  Wire  Connector  is  approved  by 
Underwriters'  Laboratories  Chicago,  and  Hydro-Electric  Power 
Commission,  Ontario,  Canada  for  No.  12  wire  and  under.  Ask 
your  jobber  for  prices  and  discounts  or  write  Walger  Connector  Co. 


Walger 
2-WAY 
Connection 


Solderless  Connection 


Insulating  Shell  and  Cap 


Sales 


Walger  Connector  Co. 


ATenV  C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 
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'Y^OU'VE  seen  it.  The  large  Reel  with 
^  the  Northern  Electric  Company's 
name  on  either  side.  You  can  see  it 
wherever  wire  work  of  any  kind  is 
being  done.  In  the  small  hamlets 
and  in  the  large  cities  throughout 
the  Dominion,  it  is  a  familiar  sight  by 
the  street-side. 


Quality,  Dependability  and  Service 
is  what  has  made  the  NORTHERN 
ELECTRIC  COMPANY  LIMITED 
the  largest  manufacturers  of  bare 
and  insulated  Wire  and  Cable, 


Paper  Insulated  Lead  Covered 
Telegraph  Cable 


Taper  Insulated  I.cad  Covered 
Telephone  Cable 


Our  Nearest  House  will  be  glad  to 
furnish  specifications  and  prices  on 
any  type  of  bare  or  insulated  wire 
and  cable  for  electrical  purposes — 
write  us  to-day. 

NorthQrti  Electric  Company 

LIMITED 


Paper  Insulated  Lead  Covered 
Power  Cable 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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THOMAS  QUALITY 
PORCELAIN 


Is  it  economy  to  save  five  or  ten  per  cent,  when  buying  low  tension 
porcelain  and  then  find  you  have  fifteen  percent,  or  more  rejects? 

Thomas  Low  Tension  Standard  Porcelain  is  uniform  in 


Quality 
Color 


Dimensions 


Every  piece  is  inspected  at  the  factory  before  shipping  and  the 
rejects  are  carefully  eliminated.  The  glaze  on  every  piece  of 
Thomas  standard  porcelain  is  perfect  and  there  are  no  "fins." 
These  *'fins"  when  appearing  on  the  grooves  of  the  insulator  cut 
the  insulation  of  the  wires,  or  if  on  the  bottom  surface  will  cause 
breakage  when  the  workman  endeavors  to  screw  them  to  a  level 
surface. 

Thomas  porcelains  may,  for  a  small  extra  charge,  be  packed  in 
paper  cartons  or  in  corrugated  containers  containing  500  pairs  or 
pieces  or  1000  pairs  or  pieces. 

And  remember,  the  Thomas  line  is  complete,  they  make  all  the 
Standard  knobs,  tubes  and  cleats. 

Ask  our  nearest  house  to  send  i;ou  a  Thomas  catalog 
and  quote  you  prices  to-day. 


Northerff  E he  trie  Compaftv 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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||(|SHERARDIZED| 
SHERARDUCT 

The  Rieid  Steel  Conduit 
with  both  surfaces  Sherar- 
dizcd  and  Enameled.  Rust 
Proof  and  Acid  Proof.  Made 
of  a  high  grade  spellerized 
mild  steel  tubing. 

lyrite  far  BuUitin  SO 


ECONOMY  Black  Enameled 

Conduit  is  made  of  the  same 
high  grade  spellerized  mild 
steel  tubing  as  SHERARDUCT, 
the  only  difference  being  in 
the  protective  coating.  In 
an  enameled  conduit  there's 
none  better. 

Ifrite  for  Bulletin  SO 


FLEXTUBE 

Interwoven  —  Seamless  ~~ 
Non-Collapsible.  Insepar- 
able  and  Double  Compound- 
ed.  Easy  to  fish  and  every 
foot  of  every  coil  ran  be  used 
H^rile  for  Bulletin  ISl 


FLEXTUBE 


We  cannot  tell  you  all  about  all 
National  Products  in  this  limited 
space,  but  we  want  to  call  your 
especial  attention  to  certain  features 
of  FLEXTUBE  Double  com- 
pounded,  Non  -  Metallic  Flexible 
Conduit. 

It's  the  original  seamless  interwoven  non- 
collapsible,  non-metallic  flexible  conduit 
with  the  "roller-bearing"  interior.  There's 
absolutely  no  waste;  every  foot  of  every 
coil  can  be  used,  and  it's  so  easy  to  fish 
that  it's  a  pleasure  for  the  wiremen  to  use  it. 
That  makes  it  profitable  for  the  contractor, 
and  its  quality  is  such  that  the  best  interests 
of  the  owner  are  served.  Note  the  con- 
struction. The  seamless  interwoven  tubing 
compounded;  then  the  protecting  outer 
braid,  also  compounded  —  a  double  com- 
pounded tubing  which  is  satisfying  to  those 
who  insist  upon  the  highest  quality.  Place 
your  order  for  your  requirements  with  your 
jobber;  specify  by  name — ^FLEXTUBE. 

Hational  Melal  Molding  6 


•7<Jationar 

HETAL  MOLDI^C 
For  three  ind  four  wire 
surface  wiring.  May  be 
used  as  a  separate  system  or 
In  combination  with  No.  222 
Molding, 

It^ritt  for  Bulletin  lOt 


'Tslationar 

METAL  MOLDmC 

For  two-wire  surface  wiring. 
May  be  used  as  a  separate 
system  or  in  combination 
with  No.  333  Molding. 
,  IfriU  far  Bulletin  101 
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KEYSTONE 


Car  Specialties 


Riglit  now,  of  all  times,  give 
your  patrons  full  measure  of 
service. 

Give  them  good  interior  car 
lighting  with  "Safety"  Car 
Lighting  Fixtures. 

Give  them  Faraday  High  Volt- 
age Car  Signal  Systems  so  that 
they  can  easily  signal  motor- 
men  to  stop. 

These  Keystone  Specialties  are 
designed  to  benefit  you  as  well 
as  your  patrons. 

Write  for  a  complete  data 


600  VOLTS  NO.19'^2 
PATf.>iTEC 

'^vjct  suppi  irsco. 

4E.W  YORK  CH  CAGO 


Typical  "  Safety" 
Car  Lighting  Fixture 


E.S.S.Co. 
CAR  SIGNAL 
SYSTEM 

No. I  9403 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17th  and  Cambria  SU.  50  Church  St.      Monadnock  Bldg. 


Faraday  High  Voltage  Car  Signal  Systems 

Lyman  Tube  &  Supply  Co.,  Ltd. 


Canadian  Di»tributors 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Bids-         703  Confederation  33MelindaS( 
Life  Bldg. 
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When  You  Sell 


You  stand  up  and  square  your  shoulders  with  fullest  assurance — 
With  Laco  Lamps  you  are  sure  of  your  ground.  You  know  that 
a  lamp  that  gives  equal  light  (by  the  most  severe  laboratory  tests) 
with  all  other  lamps,  but  also  is  so  sure  of  its  ground  that  it  gives 
an  individual  guarantee  for  1500  hours  against  all  other  average 
guarantees  of  1000  hours  (and  who  is  to  determine  the  "average?") 
MUST  be  "some  lamp." 

Every  advantage  is  yours  when  you  handle  Laco. 
The  profit  is  rightly  based — Larger  sales  efforts  bring  larger 
profits.    Dealer  profit  is  assured  on  all  sales,  and  a  fixed  retail 
price  is  steadfastly  maintained. 

The  Laco  Dealer  need  not  carry  heavy  stocks,  as  there  is  avail- 
able at  all  times  a  quick  distribution  of  goods  from  Laco  Ware- 
houses, and  from  Jobbers  in  all  parts  of  Canada. 

Laco  Lamps  are  your  opportunity. 
Write  us  to  day  for  particulars. 

Canadian  Laco-Philips  Company,  Limited 

Montreal  Toronto  Winnipeg  Vancouver 
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I  have  specified 
Edison  Mazda 
Tungsten  Lamps 


Because  I  know  them  to  be  the  most  reliable  lamp  on  the  market.  Their  service  is 
the  longest,  their  use  of  current  the  most  economical,  and  they  never  vary  in  their 
brilliance." 

"TX         I  This  is  the  reputation  of  Edison  Mazda  Lamps  on  which 

XJl  •     JL^wdlwlT     y*-""  '-^'^  build  profitable  and  satisfactory  sales.    It  means 
honest  value,  by  reason  of  high  grade  workmanship  and 
materials  and  the  subjection  of  every  lamp  to  the  proper  test  before  it  leaves  the  fac- 
tory. 

The  Edison  Mazda  is  a  Canadian-made  Lamp — the  product  of  Canadian  Capital 
and  labor. 

Our  literature  will  help  you  and  we  shall  be  pleased  to  co-operate  with  you  in 
getting  the  maximum  lamp  sales  from  your  district — Write  us  now. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Cobalt,  South  Porcupine,  Winnipeg,  Calgary, 

Edmonton,  Nelson,  Vancouver  and  Victoria. 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  . .  67 

Allen   Company,  L.   B   50 

Allen   Inspection   Company    62 

Bant^eld  &  Co.,  W.  H  

Beardslee  Chandelier  Mfg.  Co  

Beaubien,  De  Gaspe   63 

Benjamin  Electric  Mfg.  Co   14 

fiissett  &  Webb   50 

Boston  Insulated  Wire  &  Cable  Co.  58 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets      63 

Brandeis,  Charles  ...    63 

Branston  Company,  Charles  A.  ... 

British  Aluminium  Company   54 

iBussman  Electric  Co  

Calebangh  Self  Lubricating  Carbon 

Company  ;    20 

Canadian  Bridge  Company    69 

Canada  Wire  and  Cable  Company..  58 

Canadian  Crocker  Wheeler  Co.  ...  10 
Canadian    General    Electric    Co..  7-31 

Canadian  Drill  &  Electric  Box  Co.  65 

Canadian  Hart  Accumulator  Co.   .  .  68 

Ca"adian  Krantz  Mfg.  Co  

Canadian  Laco-Philips  Co.,  Ltd.   . .  6 

Canadian   Porcelain   Company    ....  53 

Canadian   Westinghouse    Company.  70 

Century  Electric  Company    5.3 

Chamberlain  &  Hookham  Meter  Co., 

Limited   

Cincinnati  Specialty  Mfg.  Co  

Clemens  Electrical  Corporation   . . . 

Cleveland  Armature  Works   

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co.  ...  63 

Cutter  Company   20 

Cutter  Company,  Geo  

Daum,  A.  F    

Dayton  Fan  &  Motor  Co   54 

Dennison,  H.  J.  S   62 

Devoe  Electric  Switch  Company  .  .  24 

Dossert  &  Company  

Duncan  Electrical  Company   60 

Economy  Fuse  and  Mfg.  Co   56 

Electric  Maintenance  &  Repair  Co.  71 


Electric   Repair  &   Contracting  Co.  16 

Electric  Service  Supplies  Coinpany  5 

Electrical  Engineers  Equipment  Co.  13 

Electrical  Testing  Laboratories   ...  62 

Ewart  &  Jacob    62 

Ferranti  Electric  Company    17 

Flexible  Conduit  Company    55 

I'Viedlcy  Vosliardt  Co   69 

G.  &  W.  Electric  Specialty  Co   73 

Gest,  G.  M.,  Limited   17 

Giddings  &  Co.,  A.  A   59 

Great  West   Electric   Comr.a  ly    ...  20 

Hall  &  Co.,  W.  A  

Hamilton  Company,  Wm  

Hatheway  &  Knott    13 

IIcssco  Company  

Ideal  Commutator  Dresser  Co.   ...  67 

Illinois   Electric   Porcelain   Co.    . .  .  60 

Jefferson  Glass  Company   12 

Jones  &  Glassco   

Joyner,  A.  H.  Winter,  Limited  ....  63 

Kelsch,  R.  S   63 

Kent  Brothers  

Kerry  &  Chace,  Limited   62 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Company    8 

Lightfoot,  Stanley    63 

Lincoln  Electric  Company  of  Canada  60 

Lindsley  Brothers  Company   59 

Lowry  Power  Equipment  Co.,  E.  A. 

Lyman  Tube  arid  Supply  Company  5 

MacGovern  &  Company   67 

Martin  &  Sons,  H.  P  

Masco  Company   61 

McDonald   &  Willson    71 

McGill  Manufacturing  Company   . .  59 

Mica  Company  of  Canada,  Ltd.  ...  69 

Mitchell,  Charles  H.  &  Percival  H.  63 

Moloney  Electric  Co.  of  Canada  .  .  18 

Monarch  Electric  Company   23 


National  Cartage  &  Supply  Company 
National  Electric  Heating  Company 


National   Metal    Molding   Coinpany  4 

New  Process  Specialty  Co   57 

Northern  Aluminum  Company  ....  59 

Northern  Electric  Company   2-3 

Ohio  Brass  Company   

Orpen   Conduit   Company    63 

Packard  Electric  Company    15 

Pctric,  H.  W   52 

Philadelphia  Electric  Company  Sup- 
ply IJt'pt  

Philip  &  Sons,  E.  J   62 

I'hillips  Electrical  Works,  Eugene  F.  51 
Pittsburgh  Reflector  &  Illuminating 

Company   58 

Portable  Machinery  Co   19 

Pratt  &  Whitney    68 

Pringle,  R.  E.  T.,  Ltd.  .........  60 

liedmoral   Chemical   Products   Co..  16 

Ridout  &  Maybce   62 

Robbins  &  Myers  Company   23 

Robertson  Ltd.,  J.  M.   ..."   62 

Robertson  Mfg.  Co.,  P.  L   56 

Salisbury  Electric  Co  

Sammett,  M.  A   62 

Sangamo  Electric  Manufacturing  Co. 

Smith  Company,  S.  Morgan   16 

Spaulding  &  Sons  Company,  J.  . . .  58 

Spielman   Agencies,  Regd  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   57 

Steel  Company  of  Canada    11 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Co   59 

Thompson,  Clarence   C2 

Thompson,  Fred  &  Co   72 

Thompson  Levering  Co   58 

Thordarson  Manufacturing  Company  69 

Toronto  and  Hamilton  Electric  Co.  69 
Tubular  Woven  Fabric  Company  . . 

Walger  Connector  Co   1 

Wagner  Electric  Manufacturing  Co. 
Ward  Leonard  Electric  Company.. 
White   Electrical   Company,  T.   C. . 


THE   "TYPE  S"   PORTABLE    WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measnrement  of  Resistance* 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thorough'y  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent.. 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  tlie  ordinary  "flash 
light''  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $6U.2.'>  net, 
f.o.b.  Philadelphia,  boxed  tor  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 

Electrical  Measuring  Instruments 


4912  Stenton  \re. 


PHILADELPHIA,  PA, 
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A  "Galvaduct"  Building 
Plant  of  the  Dominion  Chain  Co.,  Limited,  Niagara  Falls,  Ont. 

" G AL V ADUCT 


and  "LORICATED 


11 


''GALV  ADUCT 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 
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400  H.P.,  550  Volts,  60  Cycles,  450  R.P.M.  Canadian  Crocker-Wheeler 
Wound  Rotor  Induction  Motor 


E.RF.I.C.LE.N.CY 


When  you  see  a  Canadian  Crocker-Wheeler  Motor  in  use 
anywhere  it  is  a  sign  that  someone  knew  what  efficiency, 
modern  design,  superior  materials,  and  extra  fine 
assembling  meant  in  a  motor.  Our  Induction  Motor 
design  includes  Large  Shafts,  Large  Journals,  Cast  Weld 
End  Ring  Construction,  Open  Slots,  Form  Wound  Coils, 
Heavy  Insulation  and  High  Starting  Torque. 


Montreal     Halifax     Ottawa    Toronto     London    Winnipeg     Regina     Calgary  Vancouver 


Canadian  Crocker-Wheeler  apparatus  and  service  are  available 

at  all  of  the  above  offices. 


CROCKER-WHEELER  CO. 


LIMITED 


THE  CANADIAN 


Head  Office  and  Work* 


District  Offices 


ST.  CATHARINES,  ONT. 


TORONTO 


MONTREAL 
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They  Make  Night  Like  Day 


''MOONSTONE 


Ball  Globes 


"MOONSTONE"  Ball  Globes  furnish  the  pure  white 
light  that  not  only  lightens  a  city  or  thoroughfare  effect- 
ively, but  beautifies  it  as  well.  They  provide  the  white  way 
that  comes  next  to  daylight,  and  are  selected  to  lighten  many  Canadian 
cities  and  towns. 

"MOONSTONE"  Ball  Globes  maintain  a  uniform  quality,  and  can  be 
relied  upon  to  give  the  best  possible  service.  Our  handsome  new  catalogue! 
is  ready,  send  for  a  copy. 


Made  in  Canada  by 


Jefferson  Glass  Co., 


Limited 

Factory  and  Head  Office :  388  Carlaw  Ave. 
Down  Town  Show  Rooms:    164  Bay  Street 


MONTRF^AL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


TORONTO 

VANCOUVER 
325  Howe  Street 


Tunc  1.  101!) 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  IXSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds— and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 


PITTSBURGH,  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle       Secondary  List 


Catalogue 
No. 
4110C 


Primary 
Voltage 
100- 120 
100- 120 


00 


Secondary 
Voltage 
S 
S 


i.no 

2.00 


ASK  YOUR  JOBBER 

KILLARK  ELECTRIC  MFG.  COMPANY 


ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise  120  Liberty  Street,  NEW  YORK 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 


"THREEE'' CLAMP 
Insulator  Supports 


are  a  most  efficient 

device  for  carrying 

large  or  medium   sized  round 

conductors 

Supports  for  flat  or  pipe  mounting  any 
size  conductor  5/16"  to  3"  diameter  can 
be  shipped  promptly  from  stock. 

The  illustration  shows  large  installation  of  these  sup- 
ports carrying  leads  from  turbine  generator 

Electrical  Engineers  Equipment  Co. 

710  W.  Madison  St.,  CHICAGO 

NORTHERN  ELECTRIC  Co.  Ltd.  :-Kep?e\°eSves 
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TheCause^ 
The  Effect 


T^HE  reproduction  above  shows 

the  damage  resulting  from  pulling 
out  the  terminal  connectors  of  electric 
irons,  toasters  and  other  appliances. 

The  use  of  appliances  is  thus  discouraged,  the 
flashes  at  the  posts  even  frightening  some  women 
from  further  use  of  them. 

This  is  now  being  avoided  through  the  use  of  the 


which  has  had  a  steady  sale  by  those  handling  electrical  appli- 
ances. They  are  packed  in  easel-stand  display  cartons — 10  in 
a  carton.   

Sold  through  Electrical 
Jobbers  and  Supply 
Dealers 


Made  in  Canada  by 

Reniamin 


Benjamin   Electric   Mfg.   Co.  of  Canada,   Ltd.,  Toronto 
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SERVICE  TRANSFORMERS 


Varnish  Treatment 
of  Coils 
by 

Vacuum  Process 


Perfect 
Insulation 


Mica  Barriers 


Strong 
Rugged 
Durable 


Steel  Cases 


Light  in  Weight 


Easy  to  Handle 


Will  Not  Leak 


Unsurpassed 
Appearance 


Operating 
Characteristics 
The  Best 


WELDED  STEEL  CASES 


We  Build  Large  Power  Transformers 

Special  Furnace  Transformers 
Current  and  Potential  Transformers 


THE  PACKARD  ELECTRIC  CO.,  Ltd. 

ST.  CATHARINES,  ONT. 

Confederation  Life  Bldg.,  Winnipeg 

Agents :    Eastern  Electric  Co.,  Limited,  St.  John,  N.B.  Rose  &  O'Hearn,  Special  Agents 

Northwest  Supplies  Limited,  Vancouver,  B.C.  Toronto,  Ont. 


H.  S.  BROWN,  Ottawa,  Representative 
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Don't  Waste  Power  Through  Antiquated  Turbines 

Smith  Hydraulic  Turbines  Insure 


Efficiency  and  Stability 


Above  illustiation  shows  single  vertical 
shaft  unit  for  open  flume  installation,  de- 
veloping 2,000  h.p.,  100  r.p.m.,  26'  head. 


The  illustration  to  the  right  shows  one 
of  two  single  liorizonlal  "  SMITH  '' 
units  furnished  Chicoutimi  Pulp  Co., 
Ouiatchouan  Falls,  P.Q.,  to  replace  an 
inefficient  installation  of  foreign  design. 
Each  develops  1800  H.P.,  250  R.P.M. , 
under  230  ft.  head. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co. 

YORK,  PA. 
H.B.  VAN  EVERY, Repre.entative 
405  Power  Bldg.,  MONTREAL 


»/■•«'# 

We  have  the  following  new  and  second  hand 


MOTORS  FOR  SALE 


at  very  attrac- 
tive prices 


No.  Horse  Power  Speed 


() 
1 
5 
■i 
1 
4 

;j 
1 

18 
20 
25 
2 
(i 
4 
20 
2 
23 
2(i 
1 
00 


32 
15 
4 
11 


21 II I 
l.")0 
125 
125 
100 
75 
75 
50 
40 
40 
30 


550  Volts,  3  Phase,  60  Cycles. 

Make 

Allis  Chalmers  Hullock 
Allis  Chalmers  liullock 
Crocker  Wheeler 
Slip  Ring 
Lincoln 
Lincoln 

General  Electric 
Geneial  Electric 
Lincoln 
Slip  Ring 
Crocker  Wheeler 
Crocker  Wheeler 
Crocker  Wheeler 


20 
15 
15 
15 
10 
10 

7 -A 

7/2 

1/2 


(iOil 
(100 
720 
720 
900 
900 
1200 
900 
900 
900 
1200 
1200 
1200 
900 
12C0 
1800 
1200 
900 
1800 
1200 
900 
1800 
1200 
900 
1800 
12D0 
900 
ISOO 


Lincoln 
Crocker 
Lincoln 
Crocker 
Crocker 
Crocker 


Wheeler 


&  C.  G. 


Wheeler 
Wheeler 
Wheeler 
Crocker  Wheeler 
Wagner 

Crocker  Wheeler 
Crocker  Wheeler 
Crocker  Wheeler 
Crocker  Wheeler 
Crocker  Wheeler 
Crocker  Wheeler 
Crocker  Wheeler  &  Lincoln 


Phone  or  write  us  for  prices 

ELECTRIC  REPAIR  &  CONTRACTING  CO.,  Limited 

413  St.  James  St.,  MONTREAL,  QUE. 

Tel.  Main  2177.    Main  IX.  Night  Call,  Rockland  3523. 


Behind  Every  Wagner  Motor 

stands  years  of  experience,  the  best  of 
design,  materials,  workmanship  and  a 
company  with,  a 
universal  repu- 
tation for  pro- 
ducing quality 
and  only  quality 
apparatus. 


Is  it  any  wonder 

stand  up  under  adverse 
conditions  for  years  and  years?  Send 
for  bulletins  11713  and  11813. 

of  Canada  Limited-Montreal 


Power  Bldg.,  Montreal. 


347  Adelaide  St.  W.,  Toronto. 

462 


Hedmanol 

^^.^  "The  Perfect  Electrical  Insulation'' 

Made  from  The  Anhydrous  Phenol  Resin  Compounds 
They  excel  in  Heat  Resistance,  Dielectric  Strength,  Mechanical  Strength,  Accuracy  of  Dimensions 

WRITE  FOR  CATALOG 

Redmanol  Chemical  Products  Co.,  656  W.  22nd  Street,  Chicago,  111. 


June  1,  1919 


THE   ELECTRICAL  NEWS 


17 


M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


7^ 


R 
R 
A 
N 
T 
I 


X/  ^  ^C5<^ 

0^   


rERRANTI 


Pole  Type 

Transformers 


Note  the  illustration  showing  Transformer 
well  down  in  the  tank  allowing  all  terminals  to 
be  well  under  oil.  Simple  H.  T.  Porcelain  con- 
necting Block,  allowing  percentage  taps  to  be 
changed  quickly. 

Standard  Transformers  carried  in  stock 
for  urgent  deliveries 

Ferranti  Electrical  Company 

of  Canada,  Limited 


Single  phase  Transformer  with  cover  removed 


90  Sherbourne  St 
TORONTO 
B.  C.  Rep. 
W.  H.  Hazlett  &  Co 
Vancouver 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd. 
HALIFAX 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


592  Notre  Dame 
WINNIPEG 

Northern  Ontario 
J.  P.  Bartleman 
Timmins 


^Ferranti; 


I? 

R 
R 
A 
N 


I 
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Service  Transformers 


Made 


in 


Canada 


Power 


Large 
Stock 

on 
Hand 


Transformers 


3  Phase 
POWER  TRANSFORMER 


Moloney  Service  and  Power 
Transformers  have  gained  ap- 
proval wherever  they  have  been 
installed. 

They  are  produced  according 
to  the  best  principles  of  mechan- 
ical engineering,  by  a  staff  of 
skilled  experts.  That  is  the  secret 
of  their  reputation  and  wide 
adoption  throughout  Canada. 

Your  order  for  any  type  can 
be  filled  promptly  from  stock. 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Lfd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Off  ice 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 
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Does  the  work  of  from 
6  to  12  men 

in  loading  coal,  coke,  ashes,  sand,  gravel, 
dirt,  crushed  stone,  etc.,  into  trucks  or  cars 
or  transferring  it  from  one  place  to  an- 
other. 

Used  in  connection  with  handling-  coal  or  ashes 
around  the  power  plant  or  for  digging  ditches  or 
building  roads,  it  is  one  of  the  greatest  labor  and 
time  savers.  It  keeps  equipment  moving.  Enables 
men  to  work  faster  and  easier.  Eliminates  much 
shovel  and  wheelbarrow  work.  Does  three  to  five 
days'  work  in  one. 

OVER  1000  USERS 

The  Scoop  Conveyor  has  been  adopted  by  over  1,000 
leading  contractors,  manufacturers  and  coal  dealers  be- 
cause it  is  durable,  light,  compact,  easily  moved  around 
and  low  in  cost.  About  one-half  of  our  sales  are  "repeat 
orders." 

It  is  called  "Scoop  Conveyor"  because  the  carrying 
belt  receives  its  load  over  a  scoop  which  can  be  pushed  or 
completely  buried  into  the  material  to  be  conveyed.  This 
permits  of  scraping  the  material  onto  the  carrying  belt 
instead  of  lifting  it  by  shovelfuls  into  the  receiving  hop- 
pers fitted  to  ordinary  portable  belt  conveyors  and  re- 
sults in  a  saving  of  fifty  per  cent,  of  the  labor  in  feeding. 

Write  for  our  new  20-page  Folder 

Portable  Machinery  Co. 

PASSAIC,  N.  J. 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


If  a  Brush 
Absolutely 

Refuses  to  Spark ! 

is  that  not  a  very  good 
reason  for  fitting  it  on 
your  motor  generators 
and  commutators? 

wear  longer  because  they  are  frictionless  and 
self-lubricating.  The  remarkable  economy  of 
these  brushes  will  appeal  to  you.  They  have  of- 
ten outlasted  the  ordinary  brushes  8  to  12  times 

°^  Write  for  our  latest  bulletin 

Canadian  Representatives: 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.    Prompt  deliveries. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,   Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 


Los  Angeles 


San  Francisco 


Portland,  Ore. 


lune  1.  1919 
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C-G-E 


ELECTRICAL  APPLIANCES 

Make  Household 
Tasks  a 
Pleasure 


Hearing  Pad 


"Cadillac"  Vac'mim  Cleaner 


Dependability 

There  are  three  distinct  features  about 
C.G.E.  Electrical  Appliances  which  should 
be  borne  in  mind  by  the  Dealer  when  sell- 
ing Electrical  Labor-Saving  Devices  to  the 
housewife,  namely  : — Reliability,  reasonable- 
ness in  price  and  simplicity. 


Undpubtedly  the  most  important  is  reliability.  Sell  the  housewife  an  appliance  that  "won't  work" 
without  having  to  be  coaxed  and  tinkered  with  and  you  stand  a  very  slim  chance  of  ever  persuading 
her  to  buy  anything  else  electrical. 

But  once  gain  her  confidence  by  selling  her  something  that  will  work  every  day  of  the  week 
without  fail,  and  you  have  made  a  friend  as  well  as  a  customer  who  will  boost  your  store  better  than 
paid  advertising. 

C.G.E.  ELECTRIC  LABOR-SAVING  DEVICES  GIVE  ONE  HUNDRED  PER  CENT  SAT- 
ISFACTION ALL  THE  TIME. 

Write  our  nearest  sales  branch  for  special  terms. 

Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Cobalt,  South 
Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 


liHuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiyiiiiiiy^ 
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Monarch  Specialties 


MADE  IN  CANADA 


11  •  1         I         are   the   only  Practicable 

r  llll    L^Hdin   OOCKCtS    socket  for  use  on  Tungsten 


Push  Switches 


or  Nitrogen  Lamps. 

SINGLE  POLE 

DOUBLE  POLE 

THREE  WAY 


If  Your  Distributor  Cannot  Quote  You  Price  WRITE  DIRECT 


Mm 


No.  62587 


No.  G2965 


No.  17782 
Service  Insulator 


No.  1 


No.  61935 


No.  6500 


No.  247 
Pore.  Key 
Wall  Socket 


No.  227 
54   Brass  Cap 
Pore.   Key  Socket 


Monarch  Electric  Co.,  Limited 


District  Montreal 


St.  Lambert,  P.Q. 
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Reasons  for  R  &  M  Fan  Reliability 


Reason  Five  — 
The  Gear  Mechanism 

The  steel  worm  and  bronze  gears  The  gears  are  mounted  in  a  grease- 

of  the  R.  &  M.  Oscillating  mechanism  tight  box  which  is  packed  with  hard  oil, 

are  accurately  fitted  and    carefully  insuring  thorough  lubrication  and  long 

adjusted  in  assembling.    They  produce  life  for  the  parts.     A  felt-packed, 

a  smooth,   even  oscillation  and   the  screw-type  stuffing  box  prevents  any 

power    consumed   by  the    oscillating  leakage  of  grease  around  the  oscillating 

mechanism  is  practically  negligible.  disc  shaft. 

THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  4  Crowe  Dawson  4  Co.,  Ltd.  La  Cie  Codere  4  Fils,  Inc.         Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  Electric  Co.       John  Starr.  Son  &  Co.,  Ltd.  Great  West  Electric  Co.  Rogers  Electric  Co.,  Ltd. 

St.  John  Halifax  Witinipee  Toronto 

Hobbins  St  M^?cr$  otitis 
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Devoe  Type  "A''  Externally 
Operated  Safety  Service  Switches 


MADE  IN  CANADA 


BY  CANADIANS 

©         ©  © 


FOR  CANADIANS 


(1)  Steel  box  built  according  to  the 
latest  rules  of  the  Hydro. 

(3)  Slotted  screw  hole  enabling  one 
man  to  install  same  (This  is  of 
great  help  to  the  wireman). 

(3)  Front  Jaws  make  90%  coritact. 

(4)  Auxiliary  quick  break  blades 
attached  direct  to  blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron  well 
rivetted   together   and  connect- 


ing steel  rod  to  yoke. 

(7)  Square  steel  operating  rod  hav- 
ing moving  arms  attached  and 
connecting  to  yoke  enabling  all 
blades  to  make  contact  at  same 
time. 

(8)  Snap  catch  with  hole  for  pad- 
lock. 

(9)  Monson  Slate  Base. 

(10)  Holding-down  screws  enter 
from  back  with  nuts  on  top, 
making  removal  of  switch  easy. 


(11)  Locking  device  to  prevent 
switch  being  closed  if  necessary. 

(12)  Strong  check  preventing  strain 
on   switch  when  operating. 

(13)  Blades  are  made  of  98%  Pure 
Copper  having  two  spring  wash- 
ers well  rivetted  to  hinge  jaws 
and  making  90%  contact. 

(14)  Fibre  yoke  mounted  on  copper 
blocks  pinned  and  soldered  to 
blades. 


STUDY  POINTS  No.  6,    7,    and  13 


No.  0 — The  moving  arms,  as  sliovvn,  arc  constructed  in  such  a  way  as  to  give  positive  and  uniform  motion  tp  the  switcli  blades; 
thereby  mal<ing  all  three  (3)  lilades  enter  their  contacts  at  the  same  time.  With  this  construction,  there  is  no  danger  of  a  three  phase 
motor  running  single  phase,  or  starting  fuses  being  blown. 

No.  7 — The  square  rod  used  on  our  switches  is  turned  round  at  each  end,  to  enter  bearings  fastened  to  sides  or  box.  This  rod  only 
acts  as  an  axle,  turning  to  move  the  arms  No.  G,  and  not  directly  as  an  operating  crank  and  handle  combined,  as  in  other  switches.  It 
is   not   subjected   to   strain    or  twisting,    which   distorts   contacts   and    blades  of  switch  in  oi.'erating. 

No.  13 — The  construction  of  our  switches  enables  us  to  get  !tll-!)r)  per  cent,  contact  at  hinge  and  front  joints.  We  know  of  no  other 
make  of  externally  operated  switches  that  gives  this  amount  of  con';itt.  A  close  study  of  our  switch,  as  coni]iared  with  other  makes, 
will  convince  you  of   DEVOE  (Jl'AI-ITY. 

All  our  Safety  Type  Switches  are  examined  and  lalnlle<l  under  diicclion  of  the  1 1 V I  )K<  )•  K  I.I-X'TK  IC"  f'OWEK  C(  )i\IM  ISSIO.V  OF 
ONTARIO. 


''We  Lead,  watch  the  Others  Follow** 


THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 
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Electrical  Engineers  to  Form 
Canadian  Institute 

There  is  more  than  usual  interest  attaching,  at  the 
moment,  to  the  question  of  whether  the  electrical  engineers 
in  Canada  shall  form  themselves  into  a  Canadian  Institute  of 
Klectrical  Engineers  or  whether  they  shall  merge  their 
identity  in  the  organization  which,  until  recently,  has  been 
known  as  the  Canadian  Society  of  Civil  Engineers  and  is  now 
called  the  Engineering  Institute  of  Canada.  The  new  name 
would  indicate  the  intention  that  all  branches  of  engineering 
should  be  included  in  one  large  and  more  comprehensive  or- 
ganization, but  beyond  the  change  in  name  there  is  little  evi- 
dence that  the  personnel  of  the  Engineering  Institute  of 
Canada  is  different  from  that  of  the  Canadian  Society  of 
Civil  Engineers.  This  view  is  borne  out  by  the  fact  that 
neither  the  Society  of  Mechanical  Engineers,  the  Society  for 
Chemical  Industry,  the  Canadian  Mining  Institute,  Canadian 
branches  of  the  American  Institute  of  Electrical  Engineers 
nor  the  Municipal  Association  of  Electrical  Engineers  have 
looked  upon  the  proposition  of  becoming  part  of  the  Engin- 
eering Institute  of  Canada  with  favor. 

So  far  as  electrical  engineers  are  concerned,  it  is  appar- 
ently the  practically  unanimous  opinion  that  their  first  in- 
terest, and  duty,  lies  in  doing  all  in  their  power  to  develop 
the  industry  of  which  they  form  a  part.  It  is  true  there  are 
certain  things  in  common  between  electrical  engineers  and 


other  engineers  but  the  relationship  is  not  nearly  so  close  as 
that  between  electrical  engineers  and  electrical  manufactur- 
ers, jobbers,  central  station  men,  contractors  and  dealers.  The 
development  of  electrical  engineering  as  a  profession  is  tied 
up  hand  and  foot  with  the  development  of  these  other  sec- 
tions. No  one  element  in  the  industry  can  prosper,  or  even 
exist,  without  the  others.  AW  these  elements  are  members 
of  the  same  family — a  young  one,  truly,  but  growing  very 
rapidly — to  which  every  member  must  contribute  his  quota. 

What  we  electrical  men  need — and  we  need  it  very  badly 
— is  some  scheme  of  organization  which  will  bring  our  var- 
ious elements  into  close  working  relationshiji'.  We  are  as  yet, 
so  to  speak,  merely  held  together  by  sentimental  ties  of  com- 
mon interest.  Cold  business  demands,  however,  that  the 
electrical  industry,  as  a  whole  should  be  organized  under  one 
general  head — it  may  be  an  individual  or  a  group  of  individ- 
uals— which  shall  look  upon  the  whole  industry  as  a  unit  and 
administer  the  various  departments  impartially,  having  no- 
thing in  view  but  the  highest  development  of  the  whole — just 
as  the  manager  of  any  private  industrial  concern  co-relates 
his  various  departments  to  the  end  that  the  business  over 
which  he  has  been  placed  may  be  increasingly  prosperous. 
The  easiest  way  to  accomplish  this  end  would  seem  to  be 
through  a  common  council,  containing  representatives  from 
all  the  sections  of  the  industry.  This,  however,  presupposes 
some  corporate  body  to  elect  these  representatives.  There 
is  such  a  body  of  electrical  manufacturers,  of  jobbers,  of 
central  stations  and  of  contract-dealers.  There  is  none  of 
electrical  engineers.  Isn't  the  first  logical  step  the  formation 
of  such  a  body  whether  you  call  it  the  Canadian  Institute 
of  Electrical  Engineers  or  any  other  name? 


Large  Number  of  Telephone 
Conversations  on  Same  Circuit 

.\  few  days  ago  the  Canadian  Independent  Telephone 
Company  staged  a  most  interesting  experiment  over  the 
Toronto-Dundas  telephone  line  of  the  Ontario  Hydro-elec- 
tric Power  Commission.  Due  to  the  operating  conditions  in 
this  district  the  ordinary  metallic  system  has  become  very 
indistinct  and  frequently  is  quite  useless,  so  much  so  that 
the  C  ommission  is  considering  the  advisability  of  installing 
another  line. 

The  experiment  was  in  charge  of  Dr.  Lee  de  Forest, 
with  Professor  Charles  A.  Culver  and  his  staff  of  experienc- 
ed operators,  and  it  was  demonstrated  not  only  that  the 
equipment  used  rendered  conversation  on  this  line  distinctly 
audible  but  that  the  capacity  of  the  line  was  already  suffic- 
ient to  carry  on  a  large  number  of  simultaneous  conversa- 
tions. The  basis  of  the  success  of  the  test  lies  in  the  recent 
invention  of  the  De  Forest  "Audion" — an  instrument  for 
the  production  of  high  frequency  waves.  A  brief  resume  of 
the  situation  will  be  of  interest: 

General  George  O.  Squier,  Chief  Signal  Officer  of  the 
U.  S.  army  demonstrated  at  Washington,  in  1911,  the  pos- 
sibility of  transmitting  high  frequency  carrier  waves  similar 
to  those  used  in  radio  telephony  over  an  existing  wire  tele- 
phone circuit.  He  was  able  to  demonstrate  by  this  means 
the  possibility  of  carrying  on  several  simultaneous  telephone 
communications  without  interference  and  without  disturb- 
ing the  conversation  over  the  physical  circuit.  General 
Squier  used  in  this  early  test  a  special  high  frequency  alter- 
nator which  was  very  expensive  to  build  and  required  con- 
stant attention;  of  a  skilled  engineer.  Moreover,  the  fre- 
quency delivered  depended  exactly  on  the  speed,  and  this 
was  a  variable  quantity  which  was  very  difficult  to  regulate 
quickly  or  to  keep  constant  when  once  set. 

This  fact  necessarily  confined  the  application  of  the 
idea  to  laboratory  demonstrations.    It  was  not  until  the  de 
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Forest  Audion  (originally  developed  as  a  radio  detector  and 
later  applied  as  a  telephone  amplifier  or  repeater  on  the  long 
distance  lines  of  the  A.  T.  &  T.  Co.  in  tlie  United  States) 
had  demonstrated  its  ability  to  act  as  a  high  frequency 
generator  of  waves  of  absolutely  constant  frequency — that 
it  was  possible  to  hope  to  apply  the  principles  of  the  "wired 
wireless"  multiplex  telephone  in  practice. 

The  oscillating  Audion  thus  used  was  called  'by  its  in- 
ventor, Dr.  Lee  de  Forest,  the  Oscillion.  The  Oscillion  in 
various  sizes  and  built  for  powers  ranging  from  a  fraction 
of  a  watt  up  to  1,000  watts  or  more  has  eajoyed  an  enormous 
application  to  all  problems  of  wireless  communication  dur- 
ing the  war.  Literally  thousands  of  these  little  high  fre- 
quency generators  have  been,  used  by  the  U.  S.,  British  and 
French  Signal  Forces,  and  it  is  a  well  known  fact  that  very 
much  of  the  success  which  attended  the  artillery  and  aviation 
operations  of  the  Allies  can  be  laid  to  the  door  of  this  little 
lamp. 

As  soon  as  the  war  was  over  the  telephone  engineers 
began  to  apply  the  Oscillion  to  the  question  of  multiplex 
telephony  according  to  the  Squier  inventions.  Engineers  of 
the  de  Forest  Company  have  been  pioneers  in  this  applica- 
tion and  Toronto  has  just  witnessed  an  application  by  these 
engineers  of  the  oscillating  Audion  to  multiplex  telephony. 

The  demonstration  was  carried  on  over  a  pair  of  tele- 
phone wires  belonging  to  the  Hydro-electric  Commission 
extending  from  the  power  station  at  Toronto  to  that  at  Dun- 
das  near  Hamilton,  a  distance  of  over  40  miles.  The  appar- 
atus was  arranged  at  the  power  stations  instead  of  at  the 
downtown  terminals  because  better  facilities  for  carrying  on 
the  experiments  were  there  offered.  Tests  were  made,  how- 
ever, over  the  three  miles  of  cable  extending  from  the  power 
station  at  Toronto  to  the  central  office  of  the  Hydro-electrical 
Commission.  These  tests  showed  that  the  presence  of  the 
three  miles  of  cable  caused  no  appreciable  attenuation  to  the 
service,  a  result  which  may  come  as  a  shock  to  some  of  our 
mathematical  telephone  experts. 

Two  complete  transmitters  and  receivers  were  installed 
at  each  end  of  the  line.  Four  distinct  wave  lengths  or  fre- 
quencies were  employed  ranging  from  16,000  to  12,000  meters. 
Additional  tests  were  made  using  wave  lengths  of  600,  1,000 
and  1,600  meters.  Contrary  to  all  expectations,  the  results 
obtained  with  the  higher  frequencies,  (the  highest  being 
500,000  per  second),  were  even  better  than  those  one-twen- 
tieth as  great.  The  demonstration  showed  by  actual  trial 
that  at  least  seven  simultaneous  conversations  could  be  car- 
ried on  without  interference  of  one  with  any  other,  and  with- 
out in  in  any  way  disturbing  the  physical  circuit.  The  exist- 
ing conditions  of  the  line  were  not  disturbed  in  any  way 
except  momentary  interruption  while  choking  coils  were 
being  introduced.  It  was  found  later  that  these  choking  coils 
were  not  necessary. 

The  quality  and  loudness  of  the  speech  left  nothing  to  be 
desired.  Hundreds  of  conversations  were  carried  on  during 
the  time  that  the  apparatus  was  in  use,  by  visitors  who  had 
never  seen  the  apparatus  before  and  knew  nothing  at  all 
about  its  manipulation.  No  difficulty  whatever  was  exper- 
ienced by  these  visitors.  Simultaneous  talking  and  listening 
was  carried  on  the  same  as  over  an  ordinary  telephone  cir- 
cuit, no  switch-over  device  being  employed  to  switch  from 
talking  to  listening.  The  operation  of  the  system  was  shown 
to  many  leading  engineers  of  Toronto  and  Hamilton,  includ- 
ing rejiresentatives  of  the  Hydro-electric  Commission. 

The  success  of  the  demonstration  using  these  extraordin- 
arily high  frequencies  so  utterly  new  to  the  wired  telephone 
art,  upsets  a  good  many  of  our  preconceived  and  orthodox 
notions  of  the  limitations  of  telephone  operation  and  engin- 
eering. Thus  it  is  clear  that  with  no  more  than  two  pairs  of 
telephone  wires,  (iO  independent  I  ilcplinnc  conversations  can 


be  carried  on  without  using  the  ground,  and  with  ground  con- 
nections six  additional  circuits  can  be  provided  which  should 
be  suitable  for  telegraph  purposes.  Over  each  of  these  lat- 
ter circuits  it  would  be  possible  to  carry  on  ten  additional 
telegraph  communications  suitable  for  high-speed  work.  It 
has  been  demonstrated  that  copper  wires  are  not  necessary 
for  this  form  of  telephone  communication;  galvanized  iron 
wires  such  as  are  used  for  ordinary  telegraph  circuits,  an- 
swering admirably.  There  is  no  question  but  that  most  power 
transmission  conductors  can  be  very  nicely  used  for  telephone 
purposes  as  well. 

The  results  of  the  widespread  extension  of  telephone  and 
telegraph  cominunication  which  this  new  Squier-de  Forest  in- 
vention permits  are  difficult  at  this  early  date  to  limit  or  de- 
fine. The  ease  with  which  the  wired  and  wireless  telephone 
systems  can  be  dove-tailed  together  (so  that  the  permutations 
possible  by  an  ordinary  switchboard  can  be  utilized  to  inter- 
connect the  two  systems)  assures  a  very  great  extension  of 
telephone  service  throughout  the  province  and  throughout 
Canada.  The  application  of  "wired  wireless"  should  also 
greatly  reduce  the  cost  of  service,  especially  for  long  dis- 
tance trunk  line  work.  We  may  now  expect  that  a  long  dis- 
tance trunking  service  will  soon  be'  linking  up  many  inde- 
pendent or  isolated  telephone  exchanges,  which  for  many 
years  to  come,  could  scarcely  hope  to  aflford  the  old  style 
long  distance  communication. 


The  Metric  System — Discussion  at  a  Joint  Meet- 
ing of  the  A.  I.  E.  E.  and  the  A.  S.  M.  E. 
(Toronto  Branches)  at  Engineers' 
Club  Friday  May  11,  1919 

By  Mr.  E.  V.  Pannell* 

E.  F.  Burton  (Professor  of  Physics,  Toronto  University) 
introduced  the  subject  by  a  contribution  to  the  origin  of  the 
Metric  System.  The  derivation  of  the  meter  was  due  to  the 
action  of  the  French  Government  in  1793  and  in  surveying  the 
length  of  the  meridian  froin  Dunquerque  to  Barcelona  it  was 
believed  that  this  value  was  1/10  deg.  part  of  the  earth's 
quadrant.  The  fact  that  this  was  found  to  be  slightly  in 
error  at  a  later  date  did  not  greatly  disturb  the  value  of  the 
system  because  if  all  the  standard  meters  were  destroyed  the 
value  could  always  be  reproduced  'by  a  definite  wave  length 
of  cadmium  red  light.  The  decimal  system  was  older  than 
civilization,  being  derived  from  the  number  of  digits  with 
which  primitive  man  was  in  the  habit  of  counting;  the  metric 
system  carried  this  step  further.  One  great  advantage  was 
the  facility  of  relating  weights  and  measures  from  the  in- 
trinsic relation  holding  in  this  system.  The  volume  of  a 
tank  of  water  or  oil  was  its  weight  and  vice  versa. 

E.  \'.  Pannell  (engineer,  British  Aluminium  Co.  Ltd.) 
pointed  out  that  arguments  for  the  English  system  of 
weights  and  measures  were  not  directed  against  the  deci- 
malization or  other  improvement  of  the  system  where  it  was 
found  desirable.  As  a  matter  of  fact,  the  inch  had  been  ex- 
cellently decimalized  in  connection  with  wire  sizes  and  sheet 
gauges  which  were  always  specified  by  the  mil.  Neverthe- 
less, the  system  of  successive  halving  leading  to  the  ]4,  ]/&. 
etc.  fractions  was  in  many  respects  a  more  natural  method 
and  would  always  hold  in  certain  connections.  Since  the 
meter  had  been  proved  to  be  no  particular  fundamental 
measure  but  only  an  arbitrary  one  like  the  yard  why  not 
standardize  the  yard  which  was  about  a  thousand  years 
older.  The  Metric  System  was  adopted  by  the  French  Gov- 
ernment in  a  lime  of  revolution  which  also  included  a  ten 
day  week,  a  new  system  of  months  and  a  400  degree  circle. 
On  the  other  hand,  the  older  units  evolved  naturally;  the 
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yard  being  the  maximum  convenient  width  of  cloth  which 
could  he  woven  and  the  inch  a  definite  measure  of  the  num- 
ber of  threads  also  corresponding  to  the  length  of  the  weav- 
er's thunil).  The  yard  is  common  all  over  Spain  and  Latin 
America  and  even  in  Texas  as  the  \  ara.  The  lack  of  relation 
between  units  often  urged  against  the  Knglish  system  was 
not  found  any  objection  in  practice.  Certainly  one  litre  of 
water  at  maximum  density  and  4  deg.  C  weighs  a  kilogram 
but  under  the  same  circumstances  a  cubic  foot  of  water 
weighs  (>2.:i  lbs.  as  every  schoolboy  knows.  The  metric  advo- 
cate might  know  how  many  square  mm  there  are  in  a  hec- 
tare, but  how  much  i)etter  off  is  he  for  knowing  it.  One 
might  as  well  ask  how  many  circular  mils  there  arc  in  an 
acre.  Both  are  measures  of  area  but  for  practical  work  there 
is  no  need  for  any  close  relation  between  them.  Regarding 
foreign  trade,  letters  had  iieen  received  in  answer  to  a  can- 
vass by  the  A.  S.  M.  E.  on  this  subject  and  showed  that  82 
per  cent,  of  the  manufacturers  had  found  not  the  slightest 
need  for  the  metric  system  in  machinery  and  other  products 
for  foreign  markets  and  only  11  per  cent,  had  found  it  occa- 
sionally necessary. 

W.  P.  Dobson  ( Laboratory  Engineer.  Hydro-electric 
Power  Commission)  thought  that  some  of  the  objections 
against  the  adoption  of  the  metric  system  were  based  upon 
an  immediate  change.  Necessarily  it  would  have  to  be 
gradual  and  preceded  by  a  period  of  education.  He  outlined 
the  excellent  system  by  which  the  units  of  the  system  were 
inter-related  and  defined  the  fundamental  units.  It  is  in- 
trinsically a  decimal  system  and  the  universal  tendency 
towards  the  decimal  fractions  gave  this  the  only  perfect  deci- 
mal system  a  great  advantage.  The  matter  of  coinage  was  a 
great  argument  in  favor  of  division  by  ten.  This  simplicity 
of  the  system  involved  a  reduction  in  the  time  of  school  esti- 
mated at  from  1  to  .3  years.  The  fact  which  tells  most 
against  the  older  systems  is  that  there  are  several  forms  of 
each  unit;  different  values  for  the  pound,  gallon,  etc.,  also 
the  various  wet  and  dry  measures,  etc.  The  great  advance 
made  by  the  metric  system  in  only  100  years  was  evidence 
of  its  value.  It  had  been  so  widely  adopted  that  the  nations 
still  working  on  the  English  system  were  in  the  minority. 
The  metric  measure  was  obligatory  in  34  countries  and  legal- 
in  26.  Many  firms  making  machinery,  tools,  etc..  in  U.  S. 
regularly  manufacture  and  list  goods  in  metric  measurement 
side  by  side  with  the  English  system.  Such  important  firms 
as  the  Baldwin  Locomotive  Works.  Brown  and  Sharpe  Mfg. 
Co.  and  .American  Locomotive  Works  are  among  these.  Out- 
side the  field  of  manufacture  the  Wholesale  Grocers'  Associa- 
tion had  brought  in  a  resolution  in  favor  of  the  change  of 
system. 

C.  G.  Spencer  (American  Society  of  Mechanical  En- 
gineers) had  come  into  considerable  contact  with  the  metric 
system  in  Latin  .\merica  and  was  surprised  to  find  how  much 
the  English  system  was  still  used  in  engineering  work.  He 
found  that  the  difficulty  about  the  correct  location  of  the 
decimal  point  was  not  exaggerated  and  a  great  number  of 
mistakes  was  due  to  this  course.  The  use  of  feet  and  inches 
provided  a  safeguard  against  this  because  the  units  are  so 
different. 

E.  T.  J.  Brandon  (Engineer.  Hydro-electric  Power  Com- 
mission) was  convinced  of  the  advantage  of  a  decimal  sys- 
tem of  coinage  from  recent  experiences  in  England  and 
Sweden  where  he  found  it  much  easier  to  calculate  cur- 
rency in  the  latter  country.  He  thought  that  the  objection 
mentioned  by  Mr.  Pannell  to  the  great  variety  of  pipe  fi-t- 
ings  required  during  a  transition  period  could  be  simplified 
by  the  adoption  of  a  metric-English  union. 

W.  F.  McKnight  (Northern  Electric  Company  Ltd.) 
believed  that  a  standard  system  was  greatly  needed  on  con- 


nection with  the  size  of  wires  and  cables.  There  were  at 
least  ten  different  wire  gauges  in  common  use. 

H.  W.  Price  (Professor.  School  of  Practical  Science. 
University  of  Toronto);  Perry  .\.  Borden  (Meter  Engineer, 
Hydro-electric  Power  Commission)  and  W.  F.  Sutherland 
(Editor.  Canadian  Machinery)  also  contributed  to  the  dis- 
cussion. 


Another  Unit  for  Saguenay  Company 

The  Saguenay  Light  &  Power  Co.  are  carrying  out  the 
reconstruction  of  their  plant  at  Ha!  Ha!  Bay.  P.  Q..  and 
will  install  an  additional  unit.  It  is  proposed  to  exchange 
the  Chicoutimi  Pulp  Company's  common  shares  for  a  like 
amount,  par  value,  of  common  shares  of  the  Saguenay  Power 
Company;  to  increase  the  numl)er  of  preferred  shares  from 
2.").()00  to  .'JO.OOO.  and  to  reduce  the  dividend  thereon  from  T 
per  cent,  to  (5  per  cent,  cumulative  from  .-Kpril  1st,  101'.);  to 
change  the  preferred  shares  into  Saguenay  Power  siiares, 
and  to  increase  the  number  of  directors  of  the  Chicoutimi 
Pulp  Company  to  nine.  The  Saguenay  Power  Company  will 
hecome  the  Saguenay  Pulp  and  Power  Company,  and  pro- 
poses to  acquire  the  controlling  interest  in  the  Chicoutimi 
Pulp  Co..  the  St.  Lawrence  Pulp  &  Lumber  Corp.,  the  Chi- 
coutimi Freehold  Estates,  Ltd.,  the  Roberval-Saguenay  Kail- 
way  Co..  the  Saguenay  Light  &  Power  Co..  and  the  Chicou- 
timi Port  Co. 


Water  Powers  Must  Be  Developed 

Sir  Lomer  Gouin.  in  a  statement  announcing  a  dissolu- 
tion of  the  Quebec  Parliament,  outlines  a  policy  in  regard  to 
the  waterways.  "  These",  he  says,  "must  be  developed,  whic'i 
means  the  dotting  of  this  province  with  manufacturing 
centres  such  as  Three  Rivers.  Grand'Mere,  Shawinigan,  Chi- 
coutimi, Sherbrooke,  Drummondville  and  other  centres.  Cheap 
power  means  more  manufacturing  and  more  business,  more 
work,  more  employment,  more  money,  more  lal^or,  more 
consumption  of  foodstuffs,  more  work  for  the  farmer,  all  of 
which  means  better  living  conditions  and  general  prosperity 
for  all  classes  of  the  community.  To  carry  out  all  this, 
money  must  be  expended.  It  may  be  necessary  to  borrow, 
but  now  is  the  time  for  investment." 


Itinerary  of  Royal  Naval  Exhibition 

The  Royal  Naval  Exhil)ition,  comprising  a  wonderful  dis- 
play of  photographs  showing  the  activities  of  the  navy  in 
the  war,  is  being  shown  at  a  number  of  centres  throughout 
the  Dominion.  In  Toronto  and  Hamilton,  where  this  re- 
markalile  set  of  pictures  has  been  displayed,  the  keenest 
interest  has  been  shown.  The  following  dates  have  been 
definitely  determined:  London,  May  19  to  3f);  Windsor, 
June  2  to  7;  Port  Arthur,  June  2;!  to  28;  Winnipeg,  July  7 
to  12;  Regina,  July  21  to  26. 

Calgary,  Vancouver,  Victoria.  Edmonton,  Saskatoon. 
Sherbrooke.  Quebec,  St.  John  and  Halifax  will  also  have  an 
opportunity  of  seeing  this  display  at  dates  not  yet  fixed.  The 
exhibition  is  under  the  auspices  of  the  Navy  League  of 
Canada. 


Mr.  Pannell  Going  to  New  York 

Anticipating  the  departure  in  the  near  future  of  Mr.  E.  \'. 
Pannell.  of  the  British  Aluminium  Company,  who  is  leaving 
Toronto  to  open  a  New  York  office  for  his  company,  the 
local  mem'bers  of  the  A.  I.  E.  E.  at  their  last  meeting  pre- 
sented him  with  a  travelling  bag.  Mr.  Pannell  has  very 
acceptably  filled  the  office  of  secretary  of  the  A.  I.  E.  E. 
for  the  last  two  years  and  it  is  with  great  regret  that  his 
many  friends  have  heard  that  the  expansion  of  his  com- 
pany's business  necessitates  his  removal  across  the  line. 
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Steam-Electric  Plant  of  the  Dominion  Power  and 
Transmission  Company,  Hamilton 


II. -  The  Turbines  and  Auxiliary  Steam  Equipment 


The  Turbines 

Steam  al  200  Ihs,  jircssurc  and  1(>0  de.L;.  suin-rlicat  is  ad- 
mitted to  the  lurl)iiies,  liy  piiMiij^  liidden  from  view  in  the 
turbine  room.  A  surface  condenser  is  situated  immediately 
below  each .  turl)ine.  The  condensate  and  air  from  tlie  con- 
denser is  handled  by  an  air  and  condensate  pump  coupled 
on  a  common  shaft,  and  driven  by  an  impulse  turbine. 

The  turl)ines  are  Westin.^house  type,  multiple  expansion, 
parallel  flow  desigiv  known  as  "Impulse  Re-action"  type. 
The  imijulse  section  consists  of  two  rows  of  movin,^-  and  one 
row  of  stationary  blades;  the  balance  of  the  machine  con- 
sits  of  blading  of  the  re-action  type.  >('^TlTc-  iTnpulse  blades 
{ire  of  nickel  iromnd  the  re-actioti  l)lades  of  phosphor  bronze. 
IVIain  bearing's  are  self-aligning.  Lubrication  is  oil  pump 
operated  from  worm  gear  on  the  turbine  shaft,  with  delivery 
and  return  jjiping  from  and  to  receiving  reservoir  and  bear- 
ings, with  sufficient  head  to  insure  ample  flooding  of  bearings. 

Speed  variation  at  normal  conditions  can  be  controlled 
within  o  per  cent,  to  4  per  cent,  if  desired.  SprctJ— changinj; 
device  for  remote  control.  Primary  »ckHis*toTi  valves  if 
balanced  Poppet  type  are  enclosed  in  steam  chest.  The 
secondary  valves  are  ;iutomatically  opert.ted  by  mechanical 
connection  with  the  governor,  and  arranged  to  admit  steam 
to  additional  stage  when  load  exceeds  capacity  of  turbine 
when  receiving  steam  through  primary  valve.  The  vatves 
■iwill  similarly  operate  should  vacuum  or  steam  pressure  fall 
to  point  where  the  turbine  is  unable  to  normally  carry  load, 
aad  return  to  seat  when  excess  capacity  is  no  longer  required. 

A  quick-operating  throttle  valve  operates  from  separate 
safety  governor,  to  automatically  close  valve  before  turbine 
speed  exceeds  safe  limit.  This  is  capable  of  adjustment  for 
predetermined  speed.  Means  are  provided  for  tripping  Dy 
hand  in  close  proximity  to  turbine. 

Operating  under  conditions  of  200  lbs.  gauge  pressure  at 
throttle,  1(10  deg.  superheat  at  throttle,  38;/  in.  vacuum  in 


exhaust  pipe  referred  to  atmospheric  pressure  of  'M)  in.  and 
al  speed  of  2, ()()()  r.  p.  m.  the  maximum  capacity  of  turbine  is 
11,000  kilowatts. 

Piping,  Etc. 

The  superheater  steam  lines  carry  200  U)s.  working  pres- 
sure, 180  deg.  superheat;  saturated  steam  lines,  200  lbs.  work- 
ing pressure.  All  straiglit  pipe  and  bends  are  2>4  in.  and 
larger,  of  full  weight  open  hearth  soft  steel;  flanging  and 
bending  ])ii)es.  sizes  2  in.  and  under,  are  of  same  material 
but  extra  heavy  pipe. 

The  in.  flanges  are  extra  heavy  rolled^jLtcel,  T^'elded 
to  pipe  by  the  Kellog.g  forge  welding  sysrern,  in  which  the 
flange  is  first  shrunk  on  the  pipe  to  prevent  oxides  from  form- 
ing, then  heated  in  oil  furnace  to  welding  temperature  and 
welded  witli.5t«ani  hammer,  the  weld  lieing  made  solid  from 
face- to  back  of  flange. 

.Ml  outlets  on  steam  lines  are  extra  heavy  o\itn  hearth 
forged  steel,  with  flanges  welded  on  by  above  method.  Out- 
lets were  welded  to  mains  hy  Kellogg  electric  welding  ])ro- 
cess  on  which  filet  is  built  up  2J/j  times  the  thickness  of  the 
original  metal,,  weld  being  hammered  during  welding  to  in- 
sure close  grained  metal  and  then  annealed  to  remove  strains 
caused  by  high  welding  temperature.  Special  14  -in.  x  7  in. 
manifold  fittings  are  made  l)y  swedging,  a  tapered  reducer 
being  used  at  either  end.  the  7  in.  outlets  being  forge  welded 
to  the  14  in.  body. 

Fittings  are  of  extra  heavy  cast  steel  flanged,  On  sizes 
2^4  in.  or  larger:  extra  heavy  cast  steel  screwed  f)n  sizes  2  in. 
and  under. 

\'alves  have  cast  steel  bodies  and  caps,  rolled  Monel 
metal  spindles  and  Monel  metal  discs  and  seats.  Gate 
valves  are  Chapman.  J^'on-return  valves  are  Foster.  Small 
globe  valves  for  tljrDttle  valves  Jenkins. 

Drip  and,^<lfain  pipe  is  installed  from  all  high  and  low 
pressure  'i5Tping.     In  high  jiressure  drips,  extra  heavy  cast 


Close-up  view  of  one  of  the  12.600  kv.a.  turbo-generator  units  of  Dominion  Power  and  Transmissicr  Co. 
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stfcl  i)ipni<i.  extra  heavy  ca-i  iron  fittings  and  extra  iieavy 
l)rass  glohc  valves  arc  used.  Ttiere  are  two  crane  Tilt  traps, 
one  for  each  unit.  The  lr)Mr  pressure  drip  and  drain  pipins  is 
made  of  standard  weighf  material  throughout. 

Exhaust  Steam  Lines 

Piping  is  standard  lap  welded  steel  througout  except  'M 
in.  atmospheric  exhaust  from  atmospheric  relief  valve,  which 
is  5/16  in.  thick  lap  welded  and  supplied  with  copper  flashing 
at  roof  line.  Piping  hctwcen  atmospheric  relief  valve  and 
condenser  of  cast  iron.  Flanges  are  standard  cast  iron,  screw- 
ed and  refaced.  except  :5fi  in.  pipe,  where  steel  flanges  and 
vanston.-  joints  are  used.  Fittings  are  standard  cast  iron 
flanged.  Inlets  to  SO  in, 'exhaust  risers  are  of  forged  steel, 
welded  on.  Kxpansion  joints  are  corrugatotl  copper  hell"". - 
type. 

Hf)  in.  atmospheric  relief  and  hack  ])ressurc  valves  ari. 
.\twood  and  \orrill  standard  make.  Twin  exhaust  valves  at 
heaters  have  their  stems  gearcrf  together  with  intermediate 
wheel,  so  that  one  valve  is  ppen  when  the  other  is  closed. 
An  8  in.  constant  pressure. valve  with  safety  closing  device, 
operated  from  the  turhii>^  auto-governor,  is  connected  be- 
tween excess  steam  t)utlet  from  each  feed  water  heater  and 
main  turi)ine.  These  valves  were  made  l)y  the  W'estinghouse 
Machine  Comijany. 

Waste  steam  from  the  safety  valves  is  piped  to  atmos- 
pheric exhaust. 

Boiler  Feed  Lines 
Tlie  piping  is  extra  heavy  lap  welded  steel  galvanized. 
The  flanges  are  the  same  as  for  high  pressure  piping — gal- 
vanized. Outlets  are  welded  as  for  high  pressure  steam 
piping.  Fittings  of  heavy  cast  steel  flanged  same  as  for 
high  pressure  steam  piping.  Elbows  have  long  radius  wiiere 
possible.  Gate  valves^  are  Chapman  with  hard  bronze  spindl- 
es, discs  and  seats,  steel  bodies  and  caps,  outside  screw  and 
yoke.  There  'are  two  G  in.  Crane  extra  heavy  flange. I  cas; 
steel  body  swing  check  v;ilves.  one  at  each  feed  pump. 

Low  Pressure  Water  Lines  to  Heater  and  Feed  Pump 

Piping  is  standard  weight  cast  iron  tested  to  ,300  lbs. 
high  pressure,  pipe  bejids  being  used  in  place  of  elbows 
where  possible,  to  keep  joints  down  to  minimum.  \'alves 
are  standard  weight  cast  iron,  bronze  spindles,  discs  and 
seats,  outsid«''screw  and  yoke. 

Feed  Make-up  Lines 
Piping  is  standard  weight  lap  welded  steel,  .galvanized. 
Flanges  are  standard  cast  iron,  screwed  and  refaced.  Fit- 
tings are  standard  weight  cast  iron  flanged.  \'alvcs  are 
standard  weight  cast  iron,  bronze  spindles,  discs  and  scats, 
outside  screw  and  yoke. 

Blow  Off  Lines 
These  connect  to  sewer.    Piping  is  extra  heavy  steel,  lap 
welded.     Outlets  are  welded  as   /or  high   pressure  steam. 
Flanges  and  fittings— as  for  high  pressure  steam. 

Condenser  Piping 

Piping  is  standard  weight  cast  iron.  \'alves  are  Cli;i])man 
10  in.  and  26  in.  list  58J^,  and  8  in.  list  24.  solid  l)ronze  spindl- 
es. §jeats  and  discs,  outside  screw-  and  yoke. 

Surface  Condensers 

Condensers  are  two-pass  surface  type  1.  water  inlet  at 
bottom  and  water  outlet  at  top;  steam  to  enter  top  of  con- 
denser. T-wbe_]3lates  are  Muntz  metal,  I'/i  in.  thick.  ,3,040 
tubes.  1  in.  outSKTe^-tUam^  No.  20  gauge  (Birmingham)  and 
18  ft.  10  in.  active  lengthoT'MaijTjtz  metal  have  efTective  cool- 
ing surface(  measured  on  outside">Qf  tubes)  of  15.000  sq.  ft. 

13.800  gallons  of  water  per  minute  will  maintain  the  fol- 


lowing vacuum  referred  to  a  30  in.  barometer  when  handling 
the  amount  of  steam  mentioned  below: 

Temperature  of  injection  water  in  deg.  F.  68; 

Condensed  steam  li)s,  per  hour.  143,000; 

N'acuum,  28. 

Pumps 

The  air  pump  is  of  the  VVestinghouse-Leblanc  rotary 
type  with  runner  of  solid  bron^'size  No.  20  and  capacity 
12-3,/10  cubic  ft.  per  seconjL^The  condensate  pump  is  centri- 
fugal type;  conditioijs-^iT  operation  are:  discharge  head  ex- 
ternal to  concliMTSer  not  exceeding  23  ft.;  speed,  2, .500  r.  p.  m. 
The  ajj''and  condensate  pumps  are  mounted  on  common 


General  view  of  Turbo-generators  during  erection. 

shaft  and  driven  by  a  Westinghouse  impulse  tur1)ine.  These 
turbine  drives  are  de>rgned  to  carry  full  load  with  1.50  lbs. 
steam  pressurej,„»^0  de,g.  superheat  and  zero  back  pressure. 

Cooling  Water 

The  cooling  water  for  the  condensers  is  pumped  from 
Burlington  Bay  by  circulating  pumps  situated  below  the  sur- 
face so  as  to  be  self-priming. 

Th^circulating  pump  runners  are  of  closed  impeller  type. 
ConditioiYs.-^)f  operation  are  as  follows:  friction  head  in 
pipe  2  ft.:  lev^  of  intake  below  discharge  water,  1  ft.;  total 
pumping  head,  e^tcjusive  of  friction  head  through  condenser, 
2  ft.  The  circulating  pump  is  driven  by  a  Westinghouse 
impulse  turl)ine  througKWestinghouse  reduction  gear.  This 
gear  is  Westinghouse  selr^ligning  type,  double  helical  gears, 
one  right  and  one  left  haiubv^o  equalize  enrl  thrust.  The 
large  gears  are  carried  on  solid  l)earings. 

Exhaust  steam  from  tlie  turl)ines  driving  the  auxiliaries 
is  admitted  to  Cochrane  open  tyi^e  feed  water  heaters  for 
heating  the  l)oiler  feed.  The  feed  pumps  are  eacii  large 
enough  for  feeding  the  boilers  under  maximum  condit'ons. 
Figure  3  shows  in  part  air  and  condensate  pump — heater,  fan 
engine  and  l)C)ilcr  feed  pump. 

Boiler  Feed  Pump  and  Turbine 

The  turbines  are  Westinghouse  horizontal  impulse  type 
with  following  operating  conditions:  Pounds  steam  at  throt- 
tle. 200  Ih.  and  may  drop  as  low  as  1,50  lb.  at  times;  back 
pressure  0  lbs.  non-condensing;  superheat  at  throttle  160  deg. 
F.;  r.  p.  m..  2, ,500.     Operating  under  these  conditions  the 
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capacity  is  125  B.  h.  p.  The  admission  valve  is  l)alanceci 
Poppet  type  and  is  operated  by  mechanical  connection  with 
governor.  Variation  at  normal  load  is  3  per  cent,  which  may 
he  increased  if  required.  The  pump  is  Westinghouse  multi- 
stage centrifugal,  horizontal  volute  tyi^e,  double  suction.  The 
impeller  is  of  l)ronze. 

Operating  conditions:— Capacity  U.  S.  gallons  per  niin., 
535;  number  of  stages,  .'!;  maximum  temperature  of  water,  210 


General  view  of  turbo-generator  room.  • 
deg.  F. ;  total  head  including  friction,  520  ft.;  r.  p.  m.,  2500; 
diameter  in  suction,  H  in.;  diameter  of  discharge,  6  in.;  h.  p., 
1S5;  steam  pressure,  200  lb.;  vacuum  atmospheric  exhaust; 
The  approximate  weight  of  pump  is  4,100  lb.;  weight  of 
prime  mover,  1,800  lb.;  total  weight,  5.900  lb. 


Lighting  for  Production 

Mr.  VV.  A.  Durgin  recently  gave  an  interesting  address 
before  the  Illuminating  Engineering  Society,  entitled  "Light- 
ing for  Production."  By  means  of  a  factory  model  showing 
cross  section  of  a  typical  machine  shop  and  a  translucent 
working  plane,  the  effects  of  modification  of  several  factors 
in  daylighting  were  demonstrated  in  comparison  with  the  re- 
sults obtained  from  the  usual  local  lighting  systems  in  prac- 
tice. The  intensity,-  shadow  production,  and  uniformity  of  the 
lighting  was  considered,  the  treatment  leading  up  to  the 
superior  results  oibtained  from  a  general  lighting  system  giv- 
ing productive  intensities.  The  value  of  this  type  of  instal- 
lation was  shown  by  the  detailed  data  oi)tained  from  four 
careful  tests  in  industrial  plants  where  the  actual  produc- 
tion under  the  high  intensity  could  be  compared  with  that 
when  tile  old  Inw  intensity  systems  were  used.  ICxamples 
of  several  recent  units  in  the  .'iOO-watt  size  were  exhil)ite(l, 
and  emphasis  i)l;ired  on  the  special  adaptation  of  each  to  cer- 
tain classes  of  installation. 


Hamilton  Electrical  Association 

The  Hamilton  District  Klectrical  Association,  which  is 
composed  chietiy  of  electrical  contractor-dealers  has  decid.ed 
to  ojierate,  in  future,  on  the  Open  Price  i'l.in.  Mr.  \'.  K. 
Stalford,  president  of  the  association,  has  very  kindly  con- 
sented to  act  temporarily  as  secretary  of  this  scheme,  so 
l!;al  it  may  be  got  under  way  at  once. 


Storage  Heaters  foir  Electric 
House  Heating 

 By  Mr.  H.  B.  Dwifelil  

The  fact  that  h  ouse-heating  loads  of  3,000  kw.  and  5,000 
kw.  have  lieen  l)uilt  up  in  electric  power  systems  in  irrigation 
districts,  wliere  tlie  winter  heating  load  is  an  off-peak  load  to 
the  larger  irrigation  load  of  the  summer,  suggests  the  ques- 
tion whether  off-peak  energy  could  nf)t  be  used  economically 
in  other  water  power  systems. 

Since  in  most  power  systems  the  i)eak  load  occurs  daily 
for  two  or  three  hours  in  the  late  afternoon,  a  heating  system 
using  only  off-peak  energy  w(iuld  have  to  make  use  of  stored 
neat  during  those  hours.  This  might  be  accomplished  by 
utilizing  stora.ge  heaters  connected  to  a  separate  supply  cir- 
cuit which  could  be  opened  by  the  substation  operators  from 
;'.;)proximately  .'!  p.m.  to  6  p.m.  During  that  time  the  storage 
lieaters  would  automatically  open  up  and  deliver  their  stored 
lieat,  so  that  the  lack  of  the  electric  power  would  not  be  felt. 
Such  a  heating  load  would  be  an  off-peak  load  provided  that 
it  were  smaller  than  the  total  regular  load,  which  would  be 
the  case  since  electric  heating  would  be  used  only  in  the  more 
favorable  cases. 

If  reliable  automatic  storage  heaters  were  available,  fac- 
tories with  a  varia'1)le  motor  load  could  use  the  off-peak  ener- 
gy of  their  motor  load  for  heating  purposes.  This  off-peak 
energy  is  sold  in  various  localities  served  by  water  power  at 
an  extremely  low  rate  per  kw.  hour.  A  relay  could  be  set  to 
open  the  heating  circuit  wdienever  the  motor  load  increased 
beyond  a  certain  point,  and  to  close  the  heating  circuit  when 
the  motor  load  fell  again.  Rooms  and  buildings  could  in  this 
way  be  heated  with  exact  automatic  control,  without  increas- 
ing the  maximum  demand  of  the  electric  power  load  of  the 
factory.  A  relay  could  also  be  used  in  this  way  in  a  sub- 
station, so  as  to  give  only  off-peak  energy  to  the  heating  cir- 
cuits. 

It  might  be  thought,  at  first  sight,  that  storage  heaters 
would  be  undesirable  from  the  householders'  point  of  view, 
but  the  opposite  ought  to  be  the  case,  for  storage  heaters  can 
provide  an  element  of  permanence  and  reliability  not  obtain- 
able with  usual  electric  heating  devices.  With  an  automatic 
storage  heater  in  every  room,  designed  to  maintain  the  tem- 
perature practically  constant  by  stored  heat  for  a  three-hour 
l^eak  period,  if  power  should  go  off  accidentally  for  three 
hours  the  fact  would  scarcely  be  noticed.  With  non-storage 
electric  heaters,  however,  the  room  temperature  would  fall  an 
uncomfort.-ible  number  of  degrees  in  case  of  the  failure  of 
power  for  one  or  two  hours.  Cases  where  the  failure  lasts 
longer  than  three  hours  are  very  rare  with  modern  systems. 
The  storage  heaters  would  be  just  as  advantageous  in  cases 
of  l)reakdown  of  any  part  of  the  apparatus  in  the  house.  The 
trouble  could  be  repaired  in  two  or  three  hours,  and  in  the 
meantime  the  storage  heaters  could  be  opened  by  hand  to 
make  their  supply  of  lieat  available,  in  case  they  failed  to  open 
automatically. 

The  difficulty  of  dcvelo])ing  a  storage  heater  which  would 
open  up  automatically  in  order  to  deliver  up  its  stored  heat 
when  required,  and  which  would  hold  the  room  temperature 
constant  within  a  very  few  degrees  over  a  considerable  period 
of  time,  would  not  seem  to  be  an  insurmountable  obstacle. 

In  the  lirst  place,  the  amount  of  storage  material  required 
is  not  excessive.  .Assume  that  one  watt  per  cubic  ft.  of  the 
rooni  to  be  healed  will  keep  the  temperature  at  70  deg.  F.  in 
cold  weather.  If  the  room  has  2,000  cubic  ft.  and  if  the  "pow- 
er-off" period  is  I!  hours,  then  (i.OOO  watt-hours,  or  20,500  Bri- 
tish thermal  units,  will  be  retiuired  to  be  given  of¥  by  the  stor- 
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asje  material.  Thi-  first  visible  redness  in  a  liot  i)ocly  occurs  at 
1)80  tleg.  F..  a  rc^'ular  dull  red  heat  heinj?  about  1.2;)0  dcg.  F. 
If  it  is  assumed  that  the  storage  material  cools  from  800  deg. 
F".  to  200  dcfj.  F.  in  the  three  hours,  the  fall  in  temperature 
will  be  7C0  deg.  F.  Since  the  specific  heat  of  concrete  is  about 
0.35,  that  of  water  being  1,  it  is  seen  that  120  llis  of  concrete 
would  be  required  as  storage  material.  This  would  mean,  for 
example,  two  plates  1.3  inches  thick.  12  inches  high  and  40 
inches  long.  If  iron  were  used  instead  of  concrete,  the  speci- 
fic heat  would  be  about  0.12.  There  would  be  required  two 
iron  plates  1  inch  by  12  inches  by  40  inches.  It  would  be  quite 
economical  and  appropriate  to  use  much  heavier  storage  plat- 
es than  these,  for  the  purpose  of  giving  out  heat  during  the 
peak  load  period,  so  that  the  price  for  electric  energy  could  be 
lowered. 

In  order  to  indicate  a  possible  method  of  develojjing  a 
storage  heater,  the  following  arrangement  is  suggested 
Mount  two  storage  plates  similar  to  those  described  in  the 
preceding  paragraph,  with  the  necessary  heating  elements  be- 
tween them.  Enclose  the  plates  in  a  heat-insulating  case, 
large  enough  to  leave  air-space  around  the  plates.  The  case 
in  turn  might  be  surrounded  liy  a  ventilated  metal  cover.  Sec 
Fig.  1. 

Provide  one  small  door  in  the  top  and  one  in  the  bottom 
of  the  heat  insulating  case,  and  arrange  these  so  that  their 
natural  position  is  open,  due  either  to  their  own  weight  or  to 
counterweights.  These  small  doors  may  l)e  held  shut  by  an 
electric  solenoid  whenever  the  voltage  is  on. 

In  regular  running,  an  electric  thermostat  placed  at  st)me 
suitable  part  of  the  room  will  turn  the  current  on  or  off  from 
the  heating  elements  as  required  to  keep  the  temperature  of 
the  room  at  the  desired  figures.  The  operation  of  such  ther- 
mostats is  not  in  dcnibt.  since  they  have  been  considerably 
used  in  practical  operation  with  electric  heating.  Heat  will 
escape  slowly  through  the  insulating  case  in  sufficient  quantity 
to  keep  the  mom  warm.  The  storage  p'ates  will  become  and 
will  remain  hot. 

When  the  voltage  goes  off  at  the  commencement  of  the 
peak  load  period,  the  solenoid  will  be  de-energized  and  will 
allow  the  two  small  doors  to  open.  .\ir  will  then  flow 
through  the  doors  and  past  the  hot  storage  plates  and  so 
heat  will  be  given  to  the  room  even  faster  at  first  than  when 
the  current  was  on  and  the  doors  in  the  case  were  c'osed. 
The  room  temperature  may  rise  slightly,  but  will  fall  in  time 
as  the  plates  become  cooler.  The  return  of  voltage  will  ener- 
gize the  solenoid  and  shut  the  doors,  and  the  heating  ele- 
ments will  commence  again  to  deliver  heat. 

The  temperature  attained  by  the  storage  plates  would  de- 
pend on  the  weather,  and  would  be  in  proportion  to  the 
work  they  would  be  required  to  do.  On  very  cold  days,  the 
electric  thermostat  would  he  providing  a  large  amount  of 
current  continuously  while  power  was  on.  The  plates  would 
become  very  hot  and  when  power  went  off  a  large  amount 
of  heat  would  be  in  storage,  which  would  be  required,  on  ac- 
count of  the  cold  weather.  In  milder  weather,  the  plates 
would  not  attain  such  a  high  temperature  in  steady  operation, 
and  the  stored  heat  would  be  less.  This  would  lessen  the  ten- 
dency of  the  storage  plates  to  overheat  the  room  in  mild 
weather  when  the  power  was  off. 

In  spite  of  the  above  consideration,  however,  it  is  probable 
that  further  refinements  w-ould  be  necessary  in  order  to  keep 
the  room  temperature  constant  within  a  few  degrees  for  two 
or  three  hours.  Additional  larger  doors  could  be  provided  in 
the  insulating  case,  resting  by  overlapping  edges  against  the 
small  doors  previously  described,  and  held  shut  by  latches. 
When  the  small  doors  were  shut  by  the  solenoid,  the  larger 
ones  would  be  carried  shut  and  latched  shut.  Then,  when 
power  was  off.  if  the  small  doors  were  not  sufficient  to  keep 
'the  room  warm,  a  special  thermostat  would  trip  the  latclies 


of  the  larger  doors,  thus  sending  heat  into  the  room  at  an  in- 
creased rate. 

It  would  be  possible  to  use  latches  on  the  smaller  door.-, 
so  that  the  solenoid  would  l)e  required  to  operate  only  momen- 
tarily. The  solenoid  would  therefore  be  of  smaller  size,  and 
would  not  give  out  any  hum  during  regular  operation,  since 
it  would  be  energized  only  at  the  moment  of  closing  the' 
doors.  It  would  also  be  possible  to  arrange  the  control  so 
that  if  the  room  had  become  cool  while  voltage  was  off,  the 
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Fig.  1 — Section  of  Storage  Heater 

doors  would  not  close  and  the  heating  elements  would  supply 
heat  direct  to  the  room  until  the  temperature  rose  to  the 
standard  value. 

If  such  a  heater  were  installed  in  every  room  of  a  house, 
the  temperature  of  each  room  would  be  constant  irrespective 
of  wind  or  weather.  This  would  seem  to  be  an  ideal  arrange- 
ment from  every  point  of  view.  It  would  overcome  the  most 
common  defect  of  all  heating  systems,  namely  that  when  the 
wind  changes  its  direction,  certain  rooms  become  difficult  to 
heat.  This  arrangement  would  also  eliminate  the  discomfort 
and  the  cost  due  to  overheating.  No  attention  whatever 
would  be  required,  except  in  cases  of  unusual  conditions  or 
of  failure  of  the  apparatus.  In  such  cases  the  electric  cir- 
cuits and  the  doors  in  the  heat  insulating  case  could  be  open- 
ed and  closed  by  hand. 

For  instance,  for  sleeping  apartments  the  power  circuit 
could  be  opened  at  night  and  the  doors  in  the  heater  case 
could  be  fastened  shut.  The  stored  heat  would  therefore 
come  out  very  slowly  indeed,  which  would  be  a  desirable 
feature.  In  the  morning  the  doors  in  the  case  could  be  fasten- 
ed open  and  the  power  turned  on  to  give  direct  heating.  For 
living  rooms,  it  is  probable  that  no  adjustments  would  be 
made  at  any  time,  as  a  constant  temperature  would  be  the 
most  desirable  condition. 

It  is  evident  that  a  storage  heater  should  be  very  sub- 
stantially and  reliably  constructed.  It  should  be  designed  so 
as  to  withstand  continuously  the  highest  voltage  given  by 
the  circuit,  without  fire  hazard,  even  if  the  thermostat  failed 
to  cut  off  the  current. 

It  may  be  noted  that  off-peak  energy  has  the  lowest  cost 
with  water-power  systems  which  do  not  have  water  storage. 
()ft'-peak  energy  has  a  higher  cost  with  steam  stations,  and  so 
where  steam  power  is  used,  electric  heating  is  not  likely  to 
be  economical.  However,  in  the  more  favorable  districts 
this  application  of  electric  energy  may  be  worth  developing. 
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A  New   Type  of   Electric  Furnace 

  By  Axel  Sahlin*   


The  electric  furnaces  hitherto  constructeil  may  be  divid- 
ed into  three  different  groups,  viz. 

(a)  Induction  furnaces; 

(b)  Furnaces  with  a  free-l)urninf^  arc;  and 

(c)  Furnaces  relyiny  on  a  direct  arc  l)etvveen  tlie  metal 
and  the  bath. 

The  first-mentioned  type  of  furnace  is  imw  only  occasion- 
ally found. 

The  free-burning-  arc  furnaces  have  found  favour,  espec- 
ially for  work  where  it  is  desirable  to  avoid  any  chemical  re- 
action between  the  carbon  in  the  electrodes  and  the  bath. 
They  have  a  decided  advantage  in  giving  the  means  of  heat- 
ing the  cold  furnaces  without  the  introduction  of  any  charge 
and  by  the  arc  only. 

On  the  other  hand,  they  have  the  disadvantage  that,  as 
soon  as  the  bath  is  formed,  the  heat  is  transmitted  to  the 
surface  only  and  no  circulation  is  set  up  in  the  molten  metal. 

Many  furnaces  of  this  type  have  sufifered  from  defective 
mechanical  construction.  On  that  ground  some  users  have 
preferred  direct  arc  furnaces,  in'spile  of  tlie  disadvantages  of 
heavy  and  cumbersome  electrodes,  furnace  roofs  pierced  by 
large  holes,  and  the  necessity  of  using  a  source  of  heat  other 
than  the  electric  current  to  bring  the  furnace  up  to  melting 
temperature. 

The  furnace  which  *s  the  subject  of  this  paper  has  been 
designed  witli  a  view  to  embodying  the  advantages  of  both 
the  direct  direct  arc  and  the  free-burning  arc  furnaces,  at  the 
same  time  avoiding  as  far  as  i)ossil)le  the  disadvantages  of 
both. 

Description 

The  furnace  is  built  as  a  circular  ladle  with  contracted 
top  and  dished  bottom.  The  shell  is  made  of  heavy  steel 
plates,  riveted  together  with  /:-^-inch  rivets  closely  spaced. 
The  plates  are  perforated  by  ^-inch  drilled  holes,  spaced 
about  12  inches  apart  and  serving  as  vents  for  moisture  con- 
tained in  the  lining.  The  top  rim  is  reinforced  by  a  heavy 
flat  hoop  riveted  to  the  shell  plates.  The  steel  casting  trun- 
nions are  riveted  to  the  shell  and  rest  in  1)earings  set  so  as 
to  allow  for  expansion  and  alignment.  To  the  overhanging 
end  of  one  trunnion  is  keyed  a  crank  which,  by  means  of  an 
enclosed  screw,  running  in  oil.  working  in  a  swivelled  cross- 
head  and  turned  by  handwheel  (or,  for  larger  furnaces,  by 
motor)  serves  to  tilt  the  furnace  to  any  desired  angle. 

The  bottom  of  the  furnace  is  made  up  of  a  layer  of  coke 
dust  and  tar  rammed  in,  supporting  double  layers  of  ;brick. 
On  top  of  this  is  rammed  and  fixed  in  successive  layers  a 
hearth  consisting  of  burnt  dolomite  and  tar  for  basic  opera- 
tion, or  of  ganister  in  case  the  acid  process  is  adopted.  Sup- 
ported and  resting  on  the  firel)rick,  outside  the  heartli,  is 
placed  a  circular  lining  backed  by  a  heavy  insulating  layer 
of  asbestos  sheet  and  formed  of  circle-bricks  laid  with  ground 
joints  and  thin  mortar.  This  lining  may  be  made  of  mag- 
nesite  brick  for  basic  process,  or  of  silicia  brick  for  acid  |)ro- 
cess.  In  the  lining  are  placed  on  the  same  vertical  lines  two 
holes  for  each  pair  of  electrodes,  and  one  door  opening  which 
serves  both  to  charge  the  furnace  and  to  pour  the  steel.  For 
larger  furnaces  one  tapping  hole  and  two  charging  (It)ors 
would  l)e  a  better  arrangement. 

On  top  of  the  contracted  top  of  the  side  lining  rests 
tlui  dome-shaped  roof  built  of  basic  or  acid  brick  (itled  in  a 
circular  -teel  frame,  forming  a  rigid  skewback.  The  roof 
joint  is  made  of  a  layer  of  powdered  dolomite  or  ganister 

•IJefoic  llie  I.K.IC. 


spread  on  top  of  the  side  wall.  The  r(Kjf  can  be  removed 
by  crane  without  delay,  and  replaced  by  another  preheated 
roof  held  in  readiness  to  take  its  place.  As  it  is  found  that 
the  ])ortion  of  the  roof  opposite  to  the  arcs  is  affected  more 
readily  than  the  portions  nearest  to  the  electrodes  (which  is 
protected  to  a  certain  extent  Ijy  the  shadow  of  the  latter) 
the  roof  can  he  turned  round  to  any  angle  desired.  Thus, 
when  the  weakest  portion  is  getting  thin,  the  life  of  tlie 
roof  can  be  prolonged  by  exposing  to  the  fiercest  heat  the 
section  of  the  roof  hitherto  more  protected. 

It  is  also  possible  to  charge  the  furnace  through  the  top 
by  removing  the  roof  while  the  charge  is  put  in  place. 

Electrodes 

The  electrodes  are  graphite  or  carbon  electrodes,  of 
cylindrical  form,  extended  as  they  are  burnt  away  by  screw- 
ing a  new  s.ection  of  electrode  to  the  rear  end  of  the  elec- 
trode in  operation.  The  joint  is  made  by  threaded  dowels 
of  graphite.  The  electrodes  slide  through  water-cooled  elec- 
trode holders  made  of  steel  pipes  welded  to  rings  at  the 
front  and  back  ends.  Nozzles  for  water  supply  and  discharge 
are  tapped  into  these  rings,  and  are  connected  with  ritijber 
hose  to  the  water  mains.  The  electrodes  are  wrapped  in 
sheets  of  asbestos,  mica,  or  fibre,  and  are  thus  insulated  from 
the  furnace  body. 

The  electrode  cooler  with  its  insulation  is  placed  between 
tlie  fixed  upper  and  sliding  lower  jaws  of  a  clam])  which  is 
pivoted  to  a  frame  l)olted  to  the  furnace  shell.  A  wedge 
placed  beneath  the  lower  jaw  of  the  clamp  causes  it  to  grip 
and  firmly  hold  the  insulated  cooler  with  the  electrode  slid- 
ing through  the  same. 

The  top  part  of  the  clamp  is  extended  outward  forming 
a  support  and  U-shaped  guide  for  the  slide  which  grips  the 
rear  portion  of  the  electrode.  In  the  hollow  interior  of  the 
U-shaped  guide  works  a  screw  which  engages  against  a 
nut  held  in  place  by  prongs  extending  from  the  electrode 
holder.  If  the  screw  is  turned,  the  electrode  holder  is  mov- 
ed toward  or  away  from  the  furnace,  advancing  or  retiring 
the  electrode.  The  upper  portion  of  the  electrode  holder  is 
insulated  from  the  grip  by  a  sheet  of  fibre.  The  lower  swivel- 
ling portion  of  the  grip  is  closed  and  tightened  by  an  eye 
bolt  with '  hand-wheel  nut.  Both  halves  of  the  grips  are 
water-cooled,  and  are  fed  through  nipples  connected  to  the 
water  mains  by  rubber  hose.  Both  grips  are  made  wi.th  an 
extending  wing,  to  which  is  bolted  the  bronze  cable  socket 
which  .receives  the  end  of  the  cables,  transmitting  the  cur- 
rent from  the  switchboard  to  the  electrode.  Both  the  swi- 
velled guides  are  adjusted  in  a  vertical  sense,  controlling 
at  will  the  inclination  of  the  electrodes. 

Electric  Arrangement  and  Wiring 

The  number  of  electrodes  proposed  is  as  follows: — 
For  a  furnace  hearth 

up  to  .'i  ft.  ()  in.  diameter,  1  pair 
from  .'i  ft.  (■)  in.  to  5  ft.  diameter,  2  pairs 
from  T)  ft.  to  7  ft.  diameter,  3  pairs 
from  7  ft.  to  9  ft.  diameter,  4  pairs 
from  0  ft.  to  11  ft.  diameter,  6  pairs. 

This  number  can  be  modified  according  to  circumstances. 

The  electrodes  should  be  preferably  of  graphite,  vary- 
ing from  2  inches  up  to  (i  inches  diameter,  according  to  the 
size  of  furnace  and  the  amount  of  current.  Each  pair  of 
electrodes  enters  the  furnace  in  the  same  vertical  plane,  but 
at  different  and  adjustable  angles. 

'i  lie   ui)per   electrodes  are   supplied   with   current.  The 
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lower  electrodes,  as  well  as  the  furnace  l)ody,  (and.  if  the 
furnace  is  yoing  to  be  used  lar.tjely  for  retinin.ij  work,  a  bot- 
•om  electrode  bedded  in  the  hearth)  are  connected  with  tlie 
roinmon  of  the  transformer,  or  earthed. 

For  a  one-pair  furnace,  direct  current  or  r)ne-phase  al- 
'ernatinj^  current  is  used. 

For  a  two-pair  furnace  it  is  preferable  to  employ  two- 
phase  current.  K<-'ncrally  ol)tained  by  three-phase  trans- 
formers arranged  in  Scotts  coupling- 

For  a  three-pair  furnace,  three-phase  current  is  used, 
line  phase  being  coupled  to  each  upper  electrode. 

For  furnaces  with  more  than  three  pairs  of  electrodes, 
groups  of  two  pairs  are  cou|)led  in  parallel;  therefore,  a  four- 
pair  electrode  furnace  uses  two-phase  current,  whereas  a  six- 
pair  furnace  should  l)e  supplied  with  three-phase  current. 
If  for  any  reason  it  may  be  found  desirable,  the  upper  elec- 
trodes can  be  earthed,  and  the  current  can  be  supplied 
through  the  lower  electrodes.  AJjottom  electrode  bedded  in 
the  hearth  may  l)e  uscd  or  not.  It  is  useful  when  refining 
because,  as  the  lining  material  gets  very  hot.  it  l)ecomes  a 
good  conductor  and  passes  the  current  through  the  bath 
into  the  bottom  electrode  when  using  the  direct  arc. 

The  pressure  of  the  supply  should  preferably  be  trans- 
formed to  100  volts  which,  by  plugs  on  the  transformer,  may 
be  reduced  at  option  to  HO  or  "0  volts. 

The  connections  for  a  two-pair  furnace  are  shown  in  Fig. 
1  To  avoid  any  chance  of  shock  to  operators,  it  is  advisable 
to  jdace  a  wooden  operating  platform  over  the  Hoor  at  the 
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Fig.  I.— Diagram  of  wiring  of  a  two-pair  Sahlin  furnace. 
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Fig.  2.— Direct  arcs  observed  with  different  positions 
of  electrodes. 


back  of  the  furnace  around  the  electrodes.  All  the  electrodes 
are  distributed  around  the  half  of  the  circumference  of  the 
furnace  opposite  to  the  tapping  hole  and  charging  doors. 
For  the  smaller  sizes  of  furnaces,  the  electrodes  are  fed 
forward  by  hand-wheels. 

The  current  taken  is  observed  by  reading  kilowatt  met- 
ers placed  on  a  switchboard  suitably  located,  and  receiving 
the  feeders  from  the  transformers.  It  seems  to  me  an  ad- 
vantage to  provide  choke  coils  to  steady  the  current. 

Assuming  that  the  furnace  is  to  be  used  for  melting  and 
refining  steel,  the  first  operation  is  the  heating  of  the  furnace 


to  the  proper  temperature.  This  is  effected  by  turning  on  cur- 
rent and  gradually  advancing  the  points  of  the  convergent 
electrodes  of  each  pair  until  an  arc  is  formed.  Experiments 
have  proved  that  as  long  as  the  points  of  the  electrodes  are  at 
a  certain  distance  from  each  other  an  arc  is  formed  between 
the  two  electrodes.  As  the  electrodes  ajjproach  each  other 
tiiis  arc  i)ends  outward,  forming  a  loop.  If  the  distance  is 
still  furtlier  reduced,  the  loop  breaks  and  the  arc  rushes  for- 
ward, sweeping  downward  toward  the  surface  of  the  metal 
like  a  broom.  If  the  top  electrode  is  advanced  downward 
(see  Fig.  2).  The  form  and  direction  of  the  arc  can  easily 
l)e  modified  by  altering  the  angles  of  the  electrodes  and 
ther  relative  position  to  each  other.  The  free-burning  arc 
heats  the  furnace  while  empty. 

The  second  operation  would  i)e  the  charging.  When 
the  furnace  is  heated,  current  is  taken  off.  and  the  electrodes 
are  drawn  toward  the  back  wall  of  the  furnace  to  prevent 
their  being  injured,  while  the  material  to  be  melted  is  thrown 
or  pushed  into  the  furnace  through  the  charging  door,  or 
eventually  through  the  furnace  top,  the  roof  having  been 
removed.  As  soon  as  the  charge  has  been  placed  in  the 
furnace,  the  electrodes  arc  advanced.  Experience  has  shown 
that  numerous  momentary  arcs  are  formed  between  the 
upijer  electrodes  and  the  charge,  but  as  this  latter  is  melted 
away  in  the  vicinity  of  the  electrodes,  the  regular  free- 
burning  ■■|)ro(»m"  arc  is  formed  between  the  two  electrodes 
and  the  working  of  the  furnace  settles  down  to  normal.  The 
radiation  and  reflection  caused  by  the  free-1)urning  arc  are 
most  effective  for  rapid  melting.  .\s.  however,  the  bath 
is  formed,  this  kind  of  arc  reaches  only  the  slag-covered 
surface  of  the  metal,  causing  but  little  circulation  in  the 
interior  of  the  i)ath.  .\t  this  point,  therefore,  in  the  free- 
l)urning  arcs  are  broken  by  the  retirement  of  the  lower  elec- 
trodes and  a  direct  arc  is  formed  by  the  advancing  of  the 
uijper  inclined  electrodes  toward  the  surface  of  the  slag. 
.If  the  bottom  electrode  is  employed,  the  current  will  pene- 
trate toward  this  bottom  electrode  wliich  is  earthed.  The 
furnace  is  now  working  on  the  lines  of  a  Girod  furnace,  and 
creates  an  electric  arc  which  causes  a  rapid  circulation  in 
the  bath  and  direct  transfer  of  heat  to  the  metal. 

In  furnaces  with  more  than  one  pair  of  electrodes,  it 
is  possible  to  have  some  of  the  electrodes  produce  a  direct, 
and  some  a  free-burning  arc,  thus  making  use  of  the  effec- 
tive radiating  and  reflecting  action  of  the  free-l)urning  arc, 
at  the  same  time  as  the  bath  is  agitated  by  the  direct  arcs. 

Special  Work 

For  use  as  a  heating  furnace  for  very  liigh  temperatures 
such  as  are  required  for  the  production  of  graphite,  for  the 
calcining  of  magnesite.  for  the  crystalizing  of  bauxite,  for 
special  crucible  work,  and  for  other  similar  objects,  it  is 
proposed  to  suspend  the  furnace  shell  containing  the  side 
walls  and  roof  with  the  electrodes  and  the  electrode  mechan- 
ism from  four  lifting  rods,  operated  fby  electric  motor,  hy- 
draulic cylinder,  or  windlass.  The  bottom  of  the  furnace 
which  for  this  work  does  not  require  any  liottom  electrode, 
would  be  placed  on  a  truck.  On  this  portable  bottom  would 
be  placed,  in  proper  arrangement,  the  material  to  be  heated. 
The  loaded  truck  being  placed  beneath  the  furnace  body, 
this  would  be  lowered  on  to  the  truck  enclosing  the  pile 
of  material.  .\  free-burning  arc  would  now  be  started  be- 
tween the  electrodes  in  each  pair,  and  the  furnace  would 
be  brought  up  to  the  required  temperature.  The  material 
having  been  thoroughly  heated  or  calcined,  the  furnace  body 
would  be  lifted  from  the  truck,  which  would  be  run  away 
to  give  place  to  a  second  truck  loaded  with  fresh  material. 
The  loaded  trucks  could  be  preheated  in  a  gas-fired  furnace 
liefore  the  bottom  was  placed  under  the  electric  furnace. 
This  procedure  has  lieen  descril)ed  only  as  an  indication  of 
a  use  for  the  electric  furnace,  filling  a  long-felt  want,  but 
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tlic  actual  arranf^ement  of  the  plant  would,  no  doul)t,  be 
different  for  each  case  and  should  be  separately  studied. 

Advantages 

It  will  be  found  that  the  furnace,  as  al)ove  described, 
is  of  a  very  strong  construction — rigid,  simple,  and  dural)lc. 
All  the  surfaces  of  the  brick  linings  are  convex,  and  the 
walls  will,  therefore,  be  held  in  position.  The  surface  of 
the  melting  room,  confined  by  spherical  and  cylindrical 
walls,  is  the  smallest  possible  for  the  largest  volume,  and 
the  amount  of  brickwork  in  the  furnace  is  therefore  reduced 
to  a  mininumi.  The  electrodes  are  easily  secured  in  place, 
adjusted,  advanced  or  retracted  by  means  of  hand-wheels. 
There  are  no  bolts  or  nuts  manijjulated  by  wrenches  used  in 
the  adjustment  of  the  furnace,  every  operation  being  carried 
out  by  hand-wheels  or  cotters.     The  roof  is  solid,  withon'" 


any  openings,  removable  and  exchangeable  in  a  minimum 
s])ace  of  time.  The  furnace  can  be  run  either  with  free- 
l)urning  arcs,  with  direct  arcs,  or  with  free-burning  and 
direct  arcs  working  simultaneously  side  by  side.  Changes 
are  made  without  cutting  off  the  current. 

When  the  furnace  is  employed  as  a  free-burning  arc 
furnace  no  chemical  reaction  between  carbon  of  the  elec- 
trodes and  the  bath  takes  place.  The  overhanging  length 
of  the  electrodes  is  comparatively  short,  and  the  arcs  are 
formed  fairly  close  to  the  circular  furnace  walls,  being  direct- 
ed inward  and  downward  toward  the  centre  of  the  furnace. 

The  Sahlin  furnace  has  not  yet  been  placed  on  the  mark- 
et owing  to  the  difificulty  of  obtaining  a  permit  for  its  con- 
struction during  the  war,  but  a  furnace  is  now  being  built 
in  Great  Britain  intended  for  the  production  of  steel  ingots 
and  castings. 


The  Problem  of  the  Electric  Railways 

•   By  L.  A.  Herdt,  D.  Sc.*   


Electric  railway  transportation  stands  face  to  face  today 
with  the  greatest  crisis  in  its  history.  This  crisis  is  not  due 
to  some  new  competitor  l)idding  for  the  first  place  as  a  com- 
mon carrier;  the  electric  railway  is,  and  will  be  for  some 
time  the  most  economical  urban  and  suburban  carrier;  jit- 
neys, busses  and  others  will  not  succeed  against  it.  The 
crisis  is  a  financial  one  and  the  proiblem  of  today  concerns 
the  method  of  saving  an  industry  whose  entire  economic 
basis  has  been  undermined. 

In  1918,  4,900  miles  of  electric  railways,  more  than  1/1  Oth 
of  the  total  mileage  in  the  United  States,  went  into  receiver- 
ship, representing  a  value  of  more  than  $500,000,000.  and  750 
miles  of  electric  railways  al:)andoned  their  service,  repre- 
senting a  value  of  $80,000,000. 

A  great  many  electric  railway  properties  have  grown 
weary  from  hope  long  deferred  and  are  considering  dis- 
mantlement at  present  day  scrap  prices  rather  than  pro- 
longed existence  as  losing  ventures. 

Brooklyn  Rapid  Transit  with  755  miles  of  track  and  a 
funded  debt  of  $120,000,000  and  75^  millions  of  outstanding 
stock  is  in  the  4iands  of  a  receiver.  A  fare  of  8  cents  is  in 
effect  today  and  has  so  far  proven  insufficient  to  pay  the 
cost  of  service.  The  Pitt.s^burg  Railway  operating  605  miles 
of  track  is  in  the  hands  of  a  receiver.  Hundreds  of  others 
could  be  cited.  Roads  which  before  the  war  were  consider- 
ed the  strongest  financially  in  the  country  cannot  any  longer 
withstand  the  economic  conditions  which  face  them. 

Face  to  Face  With  Bankruptcy 

The  suggestion  is  sometimes  made  to  the  effect  that  the 
companies  should  carry  on  their  own  burdens  by 
borrowing  money,  if  the  street  car  operations  are  now  un- 
profitable. Let  anyone  go  out  and  attempt  to  borrow  money 
on  an  afflicted  company's  credit.  Credit  only  comes  from 
prosperity. 

The  whole  structure  of  the  franchise  relationship  be- 
tween the  electric  railway  and  the  various  communities  has 
broken  under  the  strain  of  war.  The  rapid  increase  in  the 
cost  of  everything  which  is  used  in  operating  street  rail- 
ways, the  extraordinary  demands  of  labor  for  high  wages, 
made  necessary  by  the  rise  in  the  cost  of  living,  the  alarm- 
ing decrease  in  the  purchasing  power  of  the  dollar,  has 
brought  the  electric  railways  face  to  face  with  bankruptcy. 
'I"hf  fundamental  fact  exists  lliat  under  tin-  present  costs 
of  material  and  labor,  the  majority  of  tne  street  and  interurb- 
* Vicf  cl'airniaii  Moiilical  Tramways  Commission,  Montreal. 


an  railways  are  furnishing,  in  response  to  the  demand  of  the 
public,  a  service  which  costs  more  than  they  collect  in 
fares. 

Electric  railway  fares  or  rates  are  in  the  majority  of 
cases  regulated  by  law,  or  are  estalilished  l)y  existing  fran- 
chises. With  fixed  fares,  fixed  35  or  30  years  ago,  no  avenue 
of  automatic  escape  from  rising  costs  lays  open  to  the  elec- 
tric railway  industry.  In  fact,  the  electric  railways  have 
staggered  for  years  under  inadequate  rates,  so  that  in  the 
majority  of  cases,  their  credit  has  been  destroyed,  service  im- 
paired, equipment  deteriorated  to  the  brink  of  destruction. 

The  electric  railways,  (not  in  Montreal  alone)  but  every- 
where, are  asking  for  higher  fares.  These  appeals  have  been 
met  l)y  a  storm  of  rebuke.  The  public  seems  to  be  willing 
to  permit  this  great  industry  to  stagger  on  under  the  burdens 
thrown  upon  it  with  inade-quate  relief  in  the  way  of  increased 
rates,  while  exposed  to  the  full  brunt  of  the  extraordinary  in- 
creases in  cost  of  labor  and  material.  The  public  must  be 
Ijrought  to  realize  that  its  interest  in  the  electric  railways  of 
the  country  is  greater  than  that  of  the  stockholders  or  bond 
holders.  The  electric  railways  must  be  placed  in  a  position 
to  continue  to  discharge  their  essential  service. 

Condemned  Without  a  Hearing 

The  pulilic  condemns  the  street  car  company  without  a 
hearing.  Why?  What  is  this  due  to?  I  'believe  that  the 
unfairness  of  the  public  is  due  to  ithe  public's  blissful  ignor- 
ance. The  public  knows  nothing  about  the  street  car  com- 
pany's trou!)les  because  the  street  car  company  does  not 
make  a  confidant  of  the  public.  Public  utilities,  like  some 
other  big  interests,  rush  into  print  only  when  some  calamity 
is  about  to  befall  them.  They  make  some  sort  of  plea.  The 
pulilic  which  is  the  plaintiff  stands  by  its  guns.  It  doesn't 
realize  the  good  that  the  defendant  has  done  because  it  has 
heard  only  the  ibad.  The  public,  someone  has  said,  is  the  fair- 
est being  on  earth,  but  it  must  be  talked  to,  it  must  be  told 
the  facts. 

A  community  with  adequate  and  efficient  street  car  ser- 
vice is  busy,  growing  and  prosperous,  while  the  city,  large  or 
small,  which  has  inadequate  local  transportation  is  dull,  dead 
or  dying.  Efficient  local  transportation,  adequate  to  the 
needs  and  welfare  of  the  community  is  imperative. 

The  public  utility,  tied  by  contract  and  franchise,  with 
heavy  financial  obligations,  and  with  definite  essential  res- 
ponsiI)ilities,  must  work  constantly  and  continuously  to  fulfil 
its  ol)ligation.s — it  is  tied  down  hand  and  foot  over  long  per- 
iods of  lime,  and  is  held  down  at  best  to  small  financial  re 
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turns,  yet  the  public  calls  the  coinpauy  impertinent  and 
worse,  if  it  aske  for  a  nominal  increase  for  its  products. 
Food  has  increased  100  per  cent;  shelter  20  per  cent;  cloth- 
ing 90  per  cent — it  is  paid.  But  a  public  utility  asks  20  per 
cent — this  is  impertinence  carried  to  its  limit. 

Fares  Sufficient  to  Operate  the  Road 
It  is  planly  evident  that  whether  the  i)ul>lic  shall  decide 
to  operate  the  street  railways,  whether  it  assumes  greater 
control  over  them,  or  whether  it  allows  them  to  remain  in 
the  hands  of  private  investors,  the  unit  of  their  fares,  the 
price  at  which  their  product  is  sold,  must  he  sufficient  to 
operate  the  roads.  The  fares  should  be  restored  to  the  level 
which  prevailed  in  past  years.  The  ticket  dropped  in  our 
fare  boxes  today  bears  an  impress  "5  cents."  but  as  compared 
with  the  5  cents  of  a  few  years  ago.  it  is  2;^  cents  and  no 
more.  The  street  railway  franchise,  or  the  statute  or  agree- 
ment calling  for  the  5  cents  unit  called  not  for  an  impress  or  a 
coin,  but  for  a  certain  value  of  purchasing  power.  The  equiva- 
lent of  the  5  cents  coin  in  the  decade  1890  to  1900  purchasing 
power  is  the  10-cent  fare.  The  purchasing  power  of  the  dol- 
lar has  declined  at  least  .10  per  cent,  since  the  early  nineties. 
In  other  words,  the  .50  cents  of  that  period  bought  what  it 
requires  $1.00  for  today. 

The  decreasing  purchasing  i)owcr  of  the  dollar  is  not 
a  product  of  the  war  alone.  The  war  but  gave  it  an  addition- 
al, although  a  mighty,  impetus.  The  various  little  thing.> 
that  we  used  to  |)ay  •>  cents  for  are  now  up  with  an  advance 
qf  2  to  4  cents — 4-cent  articles  are  now  (i  cents,  and  2-cent 
little  things  arc  now  4  cents.  If  we  get  right  down  to  the 
cent,  the  newspaper  that  used  to  sell  for  one  cent  is  now  sell- 
ing for  two,  an  increase  of  100  per  cent.  This  is  all  fair  and 
just,  it  appears,  but  street  car  fares  must  remain  where  they 
are — any  increase  will  not  be  tolerated. 

Falling  Off  in  Net  Income 

Does  the  public  pay  high  prices  for  electric  transporta- 
tion service?  No — decidedly  no.  A  tabulation  of  the  in- 
come accounts  of  ."{SS  electric  railways,  representmg  more 
than  63  per  cent  of  the  electric  railway  mileage  of  the  United 
States  and  Canada,  shows  a  falling  off  in  net  income  of  «2 
per  cent  in  1918  as  compared  with  the  corresponding  period 
of  1917.  Many  companies  are  facing  actual  operating  defic- 
its in  spite  of  increased  fares  and  increases  in  gross  re- 
ceipts. 

In  any  other  business  the  manager  provides  for  increased 
costs  by  advancing  his  selling  price.  The  electric  railway 
company  with  fixed  fares  cannot  do  this:  only  when  on  the 
brink  of  destruction  will  the  community  admit  that  there  is  a 
justification  for  the  readjustment  of  rates,  and  even  then  the 
increased  fares  have  in  a  majority  of  cases  caused  a  falling 
off  in  traffic  and  resulted  in  little,  if  any.  actual  increase  in 
gross  revenue. 

Is  there  a  remedy  for  the  conditi(5ns  facing  public  utilit- 
ies today?  Let  us  see  how  the  cost  of  street  railway  service 
is  made  up.  Cost  of  electric  transportation  service  Is  made 
up  of  three  main  items: — 

1st — Cost  of  operation,  including  platform  wages  (mot- 
ormen  and  conductors),  power  for  the  cars,  heating  and  light- 
ing and  taxes. 

2nd. — Maintenance  and  renewals  of  the  system  as  a 
whole. 

3rd. — Fixed  charges,  i.e..  interest  on  the  moneys  invest- 
ed in  the  system,  including  city  rental  for  use  of  streets. 

In  the  city  of  Montreal,  for  the  period  from  July  1st  to 
December  1st  in  the  year  1918,  the  operating  expenses  per 
revenue  passenger  were  in  round  figures  2.6  cents,  or  .58  per 
cent,  of  the  revenue.  For  maintenance  and  renewals.  7.5  cents 
or  .y^  cents  per  revenue  passenger  was  spent,  that  is  3.35 
cents  or  75  per  cent,  of  the  revenue  was  disbursed  for  operat- 


ing expenses,  maintenance  an<l  renewals.  For  this  same 
period  the  average  return  per  revenue  passenger  was  4.4.5 
cents.  Of  the  remaining  1.1  cents  average  return  per  rcvcnue 
passenger.  1  cent  in  round  figures  is  required  to  meet  the 
financial  obligations  of  the  company;  that  is.  to  meet  the 
interest  on  the  bonds  and  debentures,  leaving  0.1  cents  or  a 
little  over  one-tenth  of  a  cent  per  revenue  passenger  to  meet 
the  city  rental  and  shareholders'  dividend.  In  other  words, 
in  the  last  six  months  of  1918.  75  per  cent,  of  the  fare  collect- 
ed was  paid  out  by  the  company  for  operating,  maintenance 
and  taxes;  of  the  remaining  25  per  cent..  23  per  cent,  went  to 
interest  on  bonds,  mortgages  and  debentures:  the  remain- 
ing 2  per  cent,  goes  to  the  city,  the  l)alance.  if  any.  to  the 
shareholders. 

10  Per  Cent.  Increase  in  Wages  Would  Wipe  Out  Dividends 

Of  the  total  revenue  in  1918.  not  less  than  38  per  cent, 
went  to  lal)or  and  37  per  cent,  to  material.  In  the  year  1918. 
over  .$3,000,000  was  paid  in  wages:  less  than  1/H)th  of  this 
was  paid  to  shareholders.  An  increase  of  10  per  cent,  in 
wages  would  therefore  wipe  out  all  dividend  payments  for 
one  year. 

The  Montreal  Tramways  in  the  year  ending  June  30th, 
1914.  just  prior  to  the  war,  spent  in  operating  expenses  in- 
chuling  maintenance  and  renewals  58.89  per  cent,  of  its 
revenue.  In  1918.  as  stated  above,  the  operating  expenses 
including  maintenance  and  renewals  amounted  to  75  per 
cent,  of  the  revenue.  It  may  also  be  stated  that  the  expendi- 
ture for  maintenance  and  renewals  was  below  the  average 
spent  in  previous  years. 

Increased  wages  and  increased  cost  of  materials  are 
responsible  for  this  large  increase  in  operating  cost.  Muni- 
cipal ownership  is  urged  by  many  as  a  panacea.  One  year 
of  municipal  ownership  of  railways  in  the  United  States  has 
proved  the  absolute  danger  of  such  control.  It  should  be 
borne  in  mind  that  whether  the  public  operate  the  street 
railways  under  public  ownership,  or  whether  they  are  operat- 
ed by  officials — the  servants  of  private  investors — the  unit 
of  the  fares,  that  is.  the  pfice  at  which  the  product  is  sold 
(in  this  case  transportation)  must  be  such  as  will  be  sufficient 
to  meet  the  total  operating  costs. 

The  management  of  an  electric  railway  is  not  as  blind 
as  to  refuse  an  extension  of  facilities  or  an  improved  service 
if  it  is  likely  to  bring  an  increase  in  revenues,  but  it  costs 
money  to  run  cars  and  certain  revenues  must  be  obtained  to 
keep  the  cars  running. 

The  real  cost  of  service  per  passenger  depends  on  the 
length  of  time  that  he  occupies  space  on  a  car  and  hence 
the  traffic  conditions  of  high  cost  are: 

(1)  slow  average  speed 

(2)  long  average  ride. 

Real  Cost  of  Service 

If  we  divide  the  company's  passenger  revenue  per  annum 
by  the  number  of  revenue  passengers  per  annum  we  obtain 
the  average  return  per  revenue  passenger.  With  fixed  fares, 
this  return  per  revenue  passenger  is  constant.  In  Montreal, 
the  return  per  revenue  passenger  before  the  increase  of  fares 
was  on  an  average  4.1  cents;  it  is  now  4.8  cents,  an  increase 
slightly  less  than  ^  cents  per  passenger  or  an  increase  of 
18  per  cent,  over  the  previous  rate  of  fares  For  every 
revenue  passenger  carried  the  company  now  receives  4.8 
cents,  irrespective  of  the  distance  travelled  by  the  passenger. 
The  dweller  in  Notre-Dame  de  Grace  or  Ahuntsic,  or  Car- 
tierville  who  rides  5,  6  or  10  miles,  pays  no  more  than  the 
dweller  in  Hochelaga  or  St.  George  or  St.  Denis  Wards,  who 
rides  only  half  a  mile  to  destination. 

I  have  previously  stated  that  the  real  cost  of  service  to 
a  passenger  depends  on  the  length  of  time  that  he  occupies 
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a  space  on  a  car,  and  liencu  the  Irallic  conditions  of  liigh 
cost  of  service  are: 

(1)  slow  speed; 

(2)  long  average  ride; 

The  largest  single  item  of  expenditure  is  lal)or  as  it 
al)Sorbs  from  .'{8  per  cent,  to  40  per  cent,  of  the  total  revenue. 

Speed  is  Important  Factor 

The  lai)or  charge  amounts  to  a  fixed •  quantity  per  hour 
that  a  car  is  in  operation,  that  is,  the  labor  charge  is  not 
proportionate  to  the  distance  travelled  by  the  car,  that  is, 
to  the  mileage,  Init  the  higher  the  average  speed  of  the  car, 
the  lower  will  be  the  labor  cost  for  a  given  distance  travell- 
ed by  the  car.  Economy  demands  the  largest  possible  car 
mileage  in  proportion  to  car  hours  and  this  makes  the  speed 
at  which  cars  are  operated  very  important.  Every  effort  must 
be  made  to  increase  the  average  speed.  Not  only  does  a 
high  speed  make  the  service  attractive  but  it  also  makes  pos- 
sible lower  prices.  It  is  the  speed  and  cheapness  of  opera- 
tion which  makes  five  cents  rapid  transit  in  subways  and 
elevated  roads  possible. 

The  previous  discussion  has  pointed  out  that  to  provide 
proper  service  the  earnings  per  passenger  must  be  sufficient 
to  allow  a  liberal  allowance  for  operating  expenses  per  pas- 
senger, that  is,  an  adequate  car  mileage  per  annum  varying 
with  the  total  numl)er  of  passengers  must  be  provided.  Funds 
must  also  be  provided  for  the  proper  maintenance  and  repair 
of  the  tracks  and  equipment.  Annual  fixed  charges  of  the 
capital  invested  in  the  system  must  also  be  paid. 

Under  the  new  contract,  the  Montreal  Tramways  System 
is  operated  under  a  service  at  cost  plan  whereby  the  fare  is 
automatically  adjusted  to  meet  the  cost  of  service,  including 
in  this  cost  a  fair  return  to  capital  invested  in  the  enterprise. 

Control  of  Fares  to  Prevent  Exploitation 

The  new  Tramways  contract  embodies  primarily  the  con- 
trol of  the  fares,  that  is,  the  control  of  the  fares  in  order  to 
prevent  unreasonable  profits  to  the  company  from  exploita- 
tion of  the  need  of  the  public  for  tramways  service.  The 
cost  of  service  principle  is  embodied  in  this  contract. 

The  principle  of  controlling  the  fare  in  order  to  prevent 
such  exploitation,  or  in  other  words,  imposing  a  limit  to  the 
profits  of  the  company,  involves  in  equity  the  provision  also 
of  means  to  guarantee  to  the  company  a  minimum  fair  re- 
turn on  its  investment.  As  the  chances  of  excessive  profits 
are  removed,  so  the  chances  of  loss  must  be  minimized.  It  is 
clear,  therefore,  that  at  any  time  the  fare  must  be  sufficient 
on  the  average  to  pay  for  the  cost  of  operation  and  proper 
maintenance  of  the  system  with  such  other  legitimate  charges 
against  revenue  as  may  be  agreed  on,  including  a  fair  mini- 
mum profit  on  the  invested  capital  of  the  company. 

This  return  is  a  preferred  charge  on  the  revenue  of  the 
company  after  paying  for  the  operation  and  proper  main- 
tenance of  the  system.  If  a  guaranteed  return  is  provided, 
the  company  must  allow  of  a  measure  of  outside  control  on 
such  deductions  from  revenue  as  have  priority  over  this 
return  on  the  .capital  invested.  It  follows,  that  the  various 
items  of  the  cost  of  service  must  he  externally  controlled. 

In  order  to  provide  for  projjcr  service  to  the  j)ul)lic,  the 
contract  provides  continuous  control  of  the  car  service.  This 
necessitates  the  provision  of  sufficient  cars  to  carry  the  traf- 
fic under  average  conditions  and  special  provision  for  rush 
hour  conditions.  It  is  impossible  to  formulate  clauses  in  a 
contract  to  provide  for  control  of  this  nature;  a  controlling 
body  must  be  empowered  to  order  such  changes  as  from  time 
to  time  may  become  desirable  after  careful  study  of  the  traf- 
fic requirements.  Apart  from  rush  hour  conditions  the  ser- 
vice bears  a  simple  relation  to  the  average  numl)er  of  pas- 
sengers ])er  car  mile-,  carried  jx  r  annum,  that  is,  the  density 
factor.      The  et,^t   of  uperaiiiHi  ;itid   maintenance  i)er  pas- 


senger varies  almost  inversely  as  this  density  factor.  Thus 
a  high  value  of  this  factor  results  in  a  low  cost  per  passen- 
ger, but  the  cars  will  be  crowded.  At  the  present  time,  when 
the  base  costs  of  operation  and  maintenance  are  high,  it  is 
necessary  to  allow  a  hi{fh  value  for  this  ratio  in  order  to 
keep  the  cost  per  passenger  within  reasonable  bounds.  This 
limit  is  imposed  by  the  r.vcrage  fare  per  passenger  collected. 
With  a  decrease  in  base  costs  it  may  be  desirable  to  reduce 
lliis  factor,  giving  improved  service  at  the  same  maximum 
cost  and  fare. 

Tolls  Reduction  Fund 

Aftel"  all  .the  charges  have  been  paid,  viz:  operating  ex- 
penses, maintenance  and  renewals,  fixed  charges,  city  rentals, 
the  remaining  surplus  is  to  'be  divided  in  the  proportion  of 
20  per  cent,  to  the  company,  'M  per  cent,  'to  the  city  and  50 
per  cent,  to  a  special  fund  devoted  to  the  reduction  of  fares. 
The  sum  total  of  this  fund  is  used  as  the  indicator  of  the  ade- 
quacy of  the  fare  charged  to  meet  the  charges  of  the  com- 
pany. If  this  fund  becomes  depleted  due  to  drafts  to  make  up 
shortage  in  the  contingent  reserve  fund,  it  will  be  evident 
that  the  succeeding  year's  operation  would  show  a  further 
drain  of  reserve  which  would  not  l)e  replenished  from  the 
Tolls  Reduction  Fund.  All  the  charges  against  income  would 
not  be  fully  guaranteed  for  the  succeeding  year  and  since 
such  guarantee  is  a  prima.ry  condition  of  the  contract,  it 
will  be  necessary  to  revise  the  fare  schedules  to  replenish 
the  contingent  reserve  fnud.  At  any  time,  when  owing  to 
there  being  a  large  balance  to  the  credit  of  the  Tolls  Re- 
duction Fund,  the  same  being  sufficient  to  make  up  the  esti- 
mated decrease  in  gross  earnings  at  a  lower  fare  for  a  period 
of  several  years,  it  is  provided  that  the  controlling  body  may 
order  a  reduction  of  fare. 

This  method  of  obtaining  a  readjustment  of  fares,  being 
based  on  the  total  of  a  "fund  to  which,  when  any  surplus 
exists,  money  is  added  each  year,  prevents  the  possibility 
of  postponing  a  reduction  of  fare  by  excessive  expenditure 
undertaken  to  reduce  the  annual  surplus.  In.,  this  respect 
the  scheme  of  the  proposed  contract  is  different  from  any 
that  have  been  in  use. 

It  will  be  seen  from  the  above  discussion  that  the  perma- 
nent controlling  body  is  necessary.  It  is  ol)vious  that  outside 
control,  as  above  provided  for,  is  in  the  interest  of  the  travel- 
ling public. 

City  Partner  is  Enterprise 

.Since  the  city  shares  in  the  profits  and  responsibilities 
of  the  tramways  system,  it  is  a  partner  in  the  enterprise.  It 
is  desirable,  therefore,  that  such  controlling  body  should  be 
independent  of  the  city  of  Montreal  and  of  the  Tramways 
Company,  and  should  be  an  entirely  independent  body.  In 
this  way  the  best  interest  of  the  property  and  of  the  public 
will  be'  served. 

The'  agreement  provides  for  a  proper  return  on  the  fair 
value  of  the  property  and  guarantees  efficient  service  to  the 
community. 

On  such  a  basis  the  matter  of  fares  readily  adjusts  itself 
and  such  questions  as  the  extension  of  service  into  unpro- 
ductive territory,  increase  of  service  and  other  questions  that 
have  caused  irritation  in  the  past  will  present  themselves  for 
consideration  in  an  entirely  new  aspect.  All  unnecessary 
burdens  and  all  additional  burdens  imposed  upon  the  electric 
railways  must  inevitably  and  logically  be  reflected  sooner  or 
later  either  in  the  rate  of  fare  or  in  the  impairment  of  the 
service  rendered.  Tlie  f.'imiliar  protests  against  the  crowding 
of  cars,  antiquated  equipment,  infrequent  service,  poor  service, 
iransfer  privileges,  etc.,  will  now  come  back  to  the  car  riders 
themselves  and  the  remedy  is  obvious. 

The  people  of  Montreal  or  any  other  city  can  ride  in  dis- 
convforl  or  in  luxury  according  to  the  bill  which  they  arc 
willing  to  pay. 
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Westinghouse  Company  Establishes  Memorial 
Scholarships 

As  a  nifinorial  to  tlu'  more  than  8.000  employees  of  tlie 
Westinghouse  Electric  &  Manufacturing  Company  who  en- 
tered the  service  of  the  Government  in  the  war,  this  com- 
pany has  decided  to  establish  a  number  of  technical  scholar- 
ships. The  details  of  the  plan  by  which  this  will  be  done 
have  been  given  out  by  President  E.  M.  Herr  as  follows: 

"Four  War  Memorial  Scholarships  will  be  established 
each  year  under  the  following  general  conditions — 

(a)  Candidates  will  be  limited  to  sons  of  employees  of 
the  Westinghouse  Electric  &  Mfg.  Company  and  its  sub- 
sidiaries, who  shall  have  been  employees  in  good  standing 
tor  a  period  of  five  years. 

(b)  Two  of  such  annual  scholarships  may  be  open  to  the 
younger  employees  of  the  company  or  its  subsidiaries  who 
have  been  in  their  service  for  a  period  of  at  least  two  years 
and  who  do  not  exceed  the  age  of  twenty-three. 

(c)  The  selection  is  to  be  determined  by  competitive 
examination  to  be  conducted  annually  by  the  company's 
Educational  Department  under  the  direction  of  the  commit- 
tee hereinafter  provided.  The  examination  is  to  take  into 
account  not  only  the  applicant's  academic  training  and  pre- 
paredness, but  due  consideration  will  l)c  given  to  personal 
(|ualifications,  general  character  and  aptitude. 

(d)  Scholarships  will  entitle  the  successful  candidate  to 
jiursue  a  four  years'  course  in  any  technical  school  or  col- 
lege that  he  may  select  with  the  approval  of  the  committee. 
The  scholar  may  pursue  a  course  in  any  branch  of  engineer- 
ing that  he  may  select. 

(e)  Scholarships  will  he  .granted  for  one  year  only  but 
will  be  continued  for  the  full  four  years  provided  the  schol- 
ar maintains  the  academic  and  other  standards  required  by 
the  college  or  institution  in  which  he  elects  his  course  of 
study. 

( f )  Each  scholarship  carries  with  it  an  annual  payment 
of  $.")00.00  to  be  made  in  two  instalment>. 

(g)  The  company  will  establish  a  Memorial  Scholarship 
Committee  consisting  of  three  vice-presidents  of  the  com- 
pany to  whom  shall  be  referred  the  names  and  records  of 
the  candidates  and  who  will  select  therefrom  the  four  suc- 
cessfur  persons,  who,  in  its  judgment,  have  most  satisfactor- 
ily met  the  tests  applied.  The  said  committee  will  also  be 
charged  with  the  duty  of  establishing  the  detailed  rules  and 
regulations  and  such  other  matters  of  administration  as  have 
to  do  with  this  particular  matter. 

It  is  the  intention  of  the  company  to  continue  these 
Memorial  Scholarships  from  year  to  year  but  the  company 
reserves  the  right  to  recognize  changing  conditions  and  to 
modify  the  plan  or  discontinue  it  entirely  if.  in  its  judgment, 
its  seems  wise  and  expedient  to  do  so." 


Montreal  Tramways'  Wages 

The  employees  of  the  Montreal  Tramways  Company  have 
been  awarded  a  second  advance  in  wages  by  a  board  of  arbi- 
tration, which  has  been  accepted  by  the  men.  The  award 
will  go  into  efifect  on  July  1st.  Under  it  motormen  and  con- 
ductors secure  advances  of  from  six  to  eleven  cents  an  hour, 
according  to  length  of  service,  while  the  shop  workers  ob- 
tain a  flat  increase  of  twelve  cents  an  hour.  All  other  men 
paid  by  the  hour  will  receive  an  increase  of  7c  an  hour,  while 
those  paid  by  the  month,  such  as  clerks,  inspectors,  etc., 
will  in  the  case  of  those  receiving  less  than  $100  per  month, 
obtain  25  per  cent.  more,  and  those  receiving  more  than 
$100  will  obtain  a  20  per  cent,  increase.  The  demand  for 
time  and  a  half  for  Sundays  and  holidays  was  not  granted. 


Some  Pertinent  Questions 

1.  Should  the  citizens  at  large  be  ct)mpclled  to  make  good 
annually,  throu.gh  the  tax  rate,  the  deficit  created  by  the 
operation  of  city-owned  utilities? 

2.  What  percentage  of  the  passengers  carried  on  the  civic 
car  lines  reside  outside  the  city  limits? 

3.  Why  should  the  citizens  of  Toronto  furnish  transporta- 

tion at  a  loss  to  these  people  who  are  not  even  taxpayers? 

4.  If  the  basis  of  Municipal  Ownership  is  service  at  cost, 
why  not  charge  the  cost  of  service  to  those  who  receive 
same? 

J.  Should  not  the  civic_  car  lines  be  i)Ut  on  a  l)etter  revenue- 
producing  basis  so  that  our  civic  officials  may  have  a 
fair  chance  to  demonstrate  their  ability  to  handle  civic 
transportation  ? 

(>.  Does  not  the  annual  deficit  from  the  operation  of  the 
civic  car  lines  provide  one  of  the  most  potent  and  damag- 
ing arguments  urged  against  municipal  ownership?  Is 
not  this  argument  being  used  today? 

7.  If  the  city  were  to  charge  the  present  rate  of  fares  on 
the  proposed  North  Yonge  Street  and  Mount  Pleasant 
lines,  by  what  amount  would  the  annual  deticit  l)e  in- 
creased ? 

8.  Are  the  real  advantages  to  the  comnuinity  of  encourag- 
ing people  to  live  outside  the  area  served  by  the  Toronto 
Street  Railway  of  importance  enough  at  this  critical  time 
to  counterbalance  the  dangers  of  operation  by  deficit  (to 
be  made  up  from  general  taxation)? 

'.),  Do  the  citizens  wish  the  present  policy  of  fares  below 
cost  continued? — Bureau   of  Municipal  Research. 


Personal 

Mr.  L.  C.  Haskell,  of  the  Soiillurn  Canada  Power  Co., 
Montreal,  has  been  elected  a  memlier  of  the  executive  of  the 
Purchasing  Agents'  Association  r)f  Montreal  and  district. 

Louis  A.  Kinnear,  B.Sc,  of  the  engineering  staff  of  the 
Hydro-electric  Power  Commission  of  Ontario,  lost  his  life 
by  drowning  on  May  12  in  Lake  Jessie,  near  Nipigon. 

Mr.  E.  J.  Gilmour  has  been  appointed  assistant  district 
mana.ger  of  the  Winnipeg  territory  for  the  Northern  Elec- 
tric Company,  Limited.  He  was  formerly  district  manager, 
Montreal  office. 

Mr.  Juliarr  C.  Smith,  vice-president  of  the  Shawinigan 
Water  &  Power  Co..  has  been  elected  a  memlier  of  the  com- 
mittee of  the  Montreal  l)ranch  of  the  Canadian  Manufactur- 
ers' .Association. 

Mr.  A.  Stuart  Pratt,  of  Stone  and  Webster,  Boston,  has 
been  appointed  president  of  the  Nova  Scotia  Tramways  & 
Power  Company.  The  company  have  extensions  and  im- 
provements under  consideration. 

Mr.  W.  Herbert  Tees,  formerly  superintendent  of  the 
Sayer  Electric  Co.,  and  electrical  engineer  of  the  Canadian 
Consolidated  Rubber  system,  Montreal,  has  joined  the  sales 
department  of  the  Willys-Overland  Co. 

Mr.  F.  J.  Spielman,  of  Spielman  .A.gencies,  Reg'd.,  Mon- 
treal, has  been  elected  vice-president  of  the  Association  of 
British  Manufacturers.  The  Montreal  branch  has  51  mem- 
bers and  the  Toronto  branch  40. 

Mr.  James  Gunn,  general  superintendent  of  the  Toronto 
Street  Railway,  recently  passed  the  fiftieth  anniversary  of 
his  service  with  the  company.  He  was  appointed  secre- 
tary to  the  company  in  1869,  when  the  road  consisted  of 
only  a  few  horse  cars  on  Queen  and  Yonge  Streets. 


A  deputation  of  the  Liverpool  City  Council  and  en- 
gineers will  visit  Canada  and  the  U.  S.  to  study  electric 
railways,  lighting  equipment,  and  electric  installations.  They 
will  visit  Toronto  and  Montreal. 


38 


THE    ELECTRICAL  NEWS 


June  1,  lid 'J 


Electrical  Contractors  and  Dealers  of  Montreal 
Form  Association  to  Deal  With  Wages 
and  Other  Pressing  Problems 

The  Montreal  branch  of  the  International  Brotherhood 
of  Electrical  Workers  have  made  a  demand  for  increased 
wages.  They  have  sent  to  the  local  contractors  a  form  of 
agreement  setting  out  the  new  scale  and  conditions.  These 
provide  for  an  eight  hour  day,  between  8  a.m.  and  5  p.m.,  ex- 
cepting Saturdays,  which  is  8  to  12.  A  wireman  is  defined  as 
one  who  has  worked  for  4  years  at  the  business,  and  has 
passed  a  satisfactory  examination  and  holds  a  wireman's 
card.  An  apprentice  is  one  who  has  been  in  the  business  not 
less  than  three  years,  and  who  is  over  Ifi  years  of  age;  no 
apprentice  is  to  be  allowed  to  work  on  a  job  unless  under 
the  direct  supervision  of  a  journeyman. 

A  firm  shall  be  allowed  one  helper  to  every  journeyman 
and  one  apprentice  to  every  five  journeymen,  and  he  shall 
.serve  at  least  four  years.  Men  sent  from  Montreal  to  work 
at  outside  points  sliall  have  tlieir  fares  and  lioard  paid  which 
shall  not  be  less  than  .filO  per  week,  with  reasonable  expenses 
for  travel.  Travelling'  time  to  and  from  such  work  shall  be 
at  the  prevailing  rate  of  wages;  should  a  man  work  day  shift 
and  be  requested  to  travel  at  night  he  shall  receive  one  day's 
pay,  and  8  hours  shall  constitute  a  day's  work.  If  travelling 
at  night,  a  sleeper  shall  lie  provided.  In  the  event  of  a 
sleeper  not  being  provided  he  shall  receive  overtime  wages 
for  the  time  travelling. 

Contractors  shall  furnish  the  necessary  tools  for  conduit 
work  and  supply  all  drills,  unusual  types  of  drills,  bits,  hack- 
saw blades,  ru'bber  gloves,  and  all  wrenches  over  14  m., 
balance  of  tools  to  be  provided  by  journeymen. 

The  schedule  of  pay  is:  charge  hands  85c.  an  hour; 
journeymen,  75c.;  armature  winders,  75c.;  helpers,  50c.  Sun- 
days and  legal  holidays  shall  be  paid  double"  time;  all  time 
after  5  p.m.  until  8  p.m.  at  the  rate  of  time  and  a  half,  and 
Saturday  afternoons  time  and  a  half. 

All  differences  arising  between  the  parties  to  the  agree- 
ment are  to  be  settled  l)y  an  arbitration  l^oard  consisting  of 
two  contractors  who  have  signed  the  agreement,  and  two 
members  of  the  Montreal  branch  of  the  Brotherhood,  the 
four  selecting  a  fifth  member. 

On  May  23nd  the  principal  electrical  contractors  met  to 
consider  the  demands  of  the  men  and  also  to  discuss  the  ques- 
tion of  organization.  The  whole  position  was  gone  over, 
and  it  was  decided  to  form  an  Electrical  Contractors'  Associa- 
tion. A  committee  composed  of  Messrs.  J.  F.  Parsons,  F. 
Thomson,  St.  Amour,  H.  Vincent,  and  Henry  was  ap- 
pointed to  discuss  the  suliject  of  a  permanent  organization, 
outlying  the  general  Ijasis  of  such  a  society,  and  also  to  con- 
sider the  demands  of  the  nien  and  to  suggest  a  form  of  agree- 
ment with  the  employees.  This  committee  will  report  to  a 
further  meeting  when  it  is  proposed  to  form  a  permanent 
organization. 

All  the  speakers  endorsed  the  idea  of  an  eleclrical  con- 
tractors' association  to  deal  with  labor  and  other  proljlems. 

It  was  felt  that  it  was  only  by  C()-o|)eration  could  such 
problems  be  satisfactorily  dealt'  with,  and  Mr.  Parsons,  who 
jjresided,  pointed  out  that  the  eleclrical  contractors  of  the 
city  would  only  be   following  the  lead  of  others  engaged 


either  as  employers  or  cm|)]oyed  in  uniting  into  an  associa- 
tion. .\t  the  same  time,  it  was  urged  that  it  was 
not  sufficient  to  form  an  association — the  real  test  of  unity 
was  to  stick  to  it  and  to  one  another,  after  the  association 
had  become  a  reality. 

The  meeting  was  quite  enthusiastic,  and  representatives 
of  the  largest  firms  in  Montreal  were  present. 


Work  of  Electrical  Estimators'  Association  of 
Chicago 

By  .J  O.  Wingate 

A  few  weeks  ago  at  a  regular  meeting  of  the  E.  C.  A. 
in  Cleveland,  the  writer  brought  to  their  attention  the  neces- 
sity of  organizing  a  club  or  school  for  estimators.  The  ob- 
ject of  this  school  would  be  for  the  promotion  of  the  social, 
mental  and  material  status  of  members.  Raise  the  standard 
of  estimates  to  be  submitted  on  electrical  installations  by 
the  following  methods: 

Educate  estimators  in  proper  methods  of  taking  material 
from  plans  and  specifications.  Develop  standard  forms  for 
recording  and  pricing  the  various  items  entering  into  esti- 
mates. Standardize  labor  cost  by  discussion  of  actual 
conditions  occurring  on  the  work.  Investigate  and  deter- 
mine the  amount  of  overhead  percentages  to  be  applied 
to  any  particular  estimated  cost  of  installation.  Improve 
plans  and  specifications  by  demanding  that  plans  show 
distinctive  and  clear  symbols  for  each  type  of  outlet  or 
apparatus,  and  specifications  to  be  explicit  in  describing  the 
work  to  be  installed.  Educate  architects  and  engineers 
as  to  fair  compensation  for  alterations  and  additions.  Dis- 
cuss all  other  subjects  that  maj'  be  found  from  time  to  time 
to  enter  into  or  be  of  interest  to  the  electrical  construction 
business. 

In  estimating  work  there  is  that  responsibility  or  con- 
fidence the  contractor  places  in  his  estimator  to  let  him 
compile  list  of  material  and  labor  for  the  complete  instal- 
lation of  a  building.  The  confidence  the  contractor  places 
in  this  estimator  gives  him  a  chance  to  go  out  into  the  field 
to  secure  business  at  a  loss  or  in  most  cases  a  very  close 
percentage  of  profit.  The  very  close  percentage  of  profit 
is  'usually  brought  about  by  the  estimator  estimating  on  a 
number  of  jobs,  and  not  being  successful  begins  to  shorten 
up  on  his  rule  or  underestimates  his  labor  until  after  a 
while  he  will  land  a  job.  This  kind  of  estimating  adds  no 
credit  to  the  estimator  and  the  contractor  has  to  suffer  from 
the  mistakes  and  bad  judgment.  I  think  that  the  estimators 
in  organizing  a  school  will  very  materially  help  to  better 
conditions  for  electrical  contractors  throughout  the  coun- 
try. I  would  suggest  that  the  estimators  in  different  locali- 
ties get  together  with  their  employers  and  work  out  a  plan 
best  fitted  for  their  home  conditions.  Now  is  the  time  to 
get  together,  exchange  ideas,  educate  each  other  and  arrive 
at  a  fair  cost  for  installing  material  that  the  contractor  may 
may  realize  a  fair  and  just  profit  for  his  work.  If  the  esti- 
mator is  successful  in  securing  one  carefully  estimated  job 
it  is  by  far  more  beneficial  to  him  and  his  employer  than 
trying  to  get  in  on  everything  that  comes  along  and  give 
but  little  time  and  no  consideration  to  what  he  is  figuring. 
There  is  this  we  estimators  have  to  contend  with  in  ap- 
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preaching  the  subject  to  our  employer.  Vour  employer  may 
say  to  my  employer,  "I  don't  think  much  of  this  estimating 
school.  I  have  n>y  way  of  running  my  work  and  if  my  es- 
timator is  not  satisfactory  to  me  I  will  let  him  go  and  get 
another."  This  privilege  all  contractors  have,  but  it  will 
not  help  his  condition  or  the  estimator's,  for  the  estimator 
is  in  the  same  position  as  labor.  He  goes  from  one  con- 
tractor to  another  seeking  employment.  And  you  are  just 
as  liable  to  get  an  estimator  that  is  no  more  fitted  for  the 
position  than  tiie  c:  e  you  l.'t  gD.  So  with  the  help  of  the 
contractors  in  encouraging  their  estimators  to  help  one  an- 
other by  forming  this  school  of  development  we  can  become 
more  efficient  and  be  of  greater  value  to  you  as  estimators. 

The  estimators  of  Chicago  do  not  confine  their  mem- 
bership to  estimators  only  estimating  for  electrical  con- 
tractors who  belong  to  the  electrical  contractors"  associa- 
tion, but  encourage  anyone  estimating  electrical  construc- 
tion work  for  an  individual,  a  firm  or  company  actually  en- 
gaged in  the  installation  of  same.  The  estimators  of  Chi- 
cago organized  without  consulting  the  contractors  and  at 
first  did  not  work  in  harmony  with  them,  but  after  a  few 
meetings  had  ijcen  held  and  tiiey  had  their  organization  in 
pretty  good  shape  they  invited  the  contractors  to  attend 
one  of  their  open  meetings.  The  working  conditions  of 
the  estimators'  association  along  with  data,  etc.,  were  pre- 
sented to  each  contractor  and  explained  how  same  could 
be  brought  about  for  the  betterment  of  both  parties  con- 
cerned. How  they  would  educate  the  estimator  and  in  edu- 
cating the  estimator  would  be  of  great  benefit  to  the  con- 
tractor. To-day  the  electrical  contractors  of  Chicago  think 
the  Estimators'  Association  far  exceeds  any  other  associa- 
tion in  the  city  of  Chicago.  .A.nd  several  electrical  contrac- 
tors, doing  their  own  estimating  now  belong  to  the  same. 
They  have  a  very  complete  list  of  estimating  data  which 
they  are  willing  to  distribute  to  electrical  estimators  at 
about  the  cost  price  of  same.  Also  their  report  on  labor 
data,  which  was  presented  at  the  National  Convention  of 
Electrical  Contractors  and  Dealers  in  Cleveland  last  July. 


Have  You  a  Fixed  "Policy"?  Do  You  Follow 
It?   Do  Your  Employees  Know  About  It? 

Every  business  man  should  have  a  "policy,"  which  governs 
his  operations.  This  does  not  except  the  contractor-dealer. 
By  this  we  do  not  mean  a  very  general  and  hazy  plan  of 
operation  but  rather  a  definite  written-down  policy  that  every 
man.  woman  and  child  in  the  organization  can  read,  and 
which  will  form  a  guide  for  their  daily  activities,  .-\bout  as 
definite  an  outline  of  a  working  policy  as  we  have  seen  is  pub- 
lished by  the  Society  for  Electrical  Development  in  the  last 
issue  of  their  Sales  Service  magazine.  This  particular  out- 
line is  attributable  to  Mr.  VVm.  J.  Share,  a  New  York  elec- 
trical contractor,  but  it  is  applicable  with  minor  adjustments 
to  electrical  contractors  in  other  cities.  Following  are  the 
policies  adopted  by  Mr.  Share  with  respect  to  (1)  competi- 
tors. (3)  customers,  employees.  (4)  purchases,  (5)  bank, 
(6)    Business — Selling,   productive,   financial,  administrative. 

Policy  with  respect  to  Purchase:  (1)  I  buy  on  Quality, 
net  price,  (2)  I  prefer  advertised  merchandise,  (.3)  Selling 
concerns  must  have  excellent  and  intelligent  help,  (4) 
Prompt  deliveries,  (5)  Promises  must  be  kept,  (fi)  Assistance 
in  case  of  emergencies,  (7)  A  liberal  Policy  in  adjusting 
errors  and  complaints,  (8)  Goods  checked  before  shipment, 
(9)  High  grade  guaranteed  goods,  (10)  .All  bills  are  dis- 
counted, (11)  Purchases  are  concentrated  to  one  firm  in  each 
line. 

Policy  with  respect  to  my  Bank:  (1)  To  consult  them 
on  all  matters  financial,  (2)  To  consult  them  regarding  doubt- 
ful accounts,  (3)  To  maintain  a  fair  balance.  (4)  Never  to 


overdraw  my  account.  (5)  To  send  them  financial  statements 
twice  a  year. 

Policy  with  respect  to  my  Employees:  (1)  To  engage  a 
high  grade  of  help,  (2)  To  pay  a  fair  salary  and  expect  a  fair 
return,  To  treat  them  with  consideration,   (4)   Not  to 

expect  something  for  nothing,  (5)  To  offer  constructive 
criticism  instead  of  destructive  criticism,  (6)  To  give  them 
steady  employment,  (7)  To  let  them  know  their  services 
are  appreciated.. 

My  policy  with  respect  to  Competitors:  (1)  To  consider 
them  as  honest  men  engaged  in  an  h{)nest  business,  (2)  ,\s 
willing  to  help  me  out  in  emergencies  with  help  or  informa- 


Are  you  prepared  for  the  hot-weather-Fan  sea 
son?    Plan  your  campaign  now. 


lion,  (;t)  To  work  willi  them  in  an  effort  to  improve  condi- 
tions in  the  business  through  associations,  (4)  To  speak  well 
of  them  on  all  occasions. 

My  policy  with  respect  to  Customers:  (1)  To  make  good 
on  all  promises,  (2)  To  treat  them  with  courtesy  at  all 
times,  (:{)  Not  to  take  advantage  of  their  ignorance  of  mat- 
ters electrical,  (4)  To  handle  their  complaints  with  despatch, 
(."))  To  keep  their  equipment  in  continuous  operation,  (6)  To 
be  liberal  in  adjustments  of  defective  material  and  workman- 
ship, (7)  To  give  them  the  benefit  of  any  doubt,  (8)  To  deal 
only  with  high  grade  concerns  of  good  standing  and  repu- 
tation, (9)  To  maintain  pleasant  relationships,  (10)  To  col- 
lect accounts  promptly  when  due. 

My  policy  with  respect  to  the  business  of  Selling:  (1)  To 
believe  in  the  efficiency  of  advertising  and  t^o  advertise,  (2) 
To  sell  on  a  Quality  Basis,  not  Price,  (3)  To  sell  my  goods 
and  services  only  to  high  grade  and  reputable  concerns  of 
good  standing,  (4)  To  make  my  proposals  complete  in  every 
detail,  covering  a  description  of  materials  furnished,  time  of 
installation  and  delivery,  price,  terms  of  payment  and  guaran- 
tees, (5)  Not  to  depend  on  verbal  orders,  ((>)  To  depend  on 
recommendations  of  satisfied  customers  in  obtaining  new 
work,  (7)  To  make  no  promises  or  statements  that  cannot  be 
kept,  (8)  To  keep  a  record  of  all  proposals  prepared,  number 
accepted,  number  lost  and  reasons  why. 

My  policy  with  respect  to  Financial  Matters:  (1)  To 
maintain  and  operate  a  good  Cost  Accounting  system  for 
the  purpose  of  determining  (a)  The  financial  condition  of  the 
business  at  any  time,  (b)  The  progress  of  the  business  from 
time  to  time,  (c)  Amount  of  accounts  payable,  (d)  Amount  of 
accounts  receivable,  (e)  Profit  or  Loss  on  each  job,  (f) 
Monthly  and  yearly  overhead  charges.  (2)  To  collect  ac- 
counts receivable  promptly,  (3)  To  pay  accounts  payable 
promptly,  (4)  To  set  aside  a  certain  percentage  of  gross 
income  for  reserve  for  (a)  Bad  debts  and  other  contingencies, 
Ob)  .Advertising.  (.5)  To  earn  a  net  profit  of  10  per  cent  on 
gross  amount  of  business  done,  (6)  To  reinvest  profits  in 
the  business,  (7)  To  accept  no  work  unless  a  profit  is  shown. 

My  policy  with  respect  to  Installation  of  Equipment: 
(1)  To  supply  competent  and  reliable  help,  (2)  To  start  work 
promptly  and  carry  it  through  without  intermission  or  de- 
lay, Ci)  To  leave  no  part  of  the  work  unfinished,  (4)  To  main- 
tam  the  highest  standard  of  workmanship  and  material,  re- 
gardless of  inspection,  (5)  To  prepare  careful  and  complete 
estimates  on  all  proposals  submitted. 

My  policy  with  respect  to  my  Business:  (1)  To  subscribe 
to  all  trade  journals,  (2)  To  join  all  associations  pertaining 
to  my  business,  (3)  To  participate  in  all  their  activities,  (4) 
To  increase  my  acquaintance  with  the  best  men  in  the  busi- 
ness, (.5)  To  regard  the  bus  iness  of  electrical  contracting'  as 
a  good  business  and  one  worthy  of  the  highest  and  most  in- 
telligent effort. 
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Whose  Duty  is  it  to  Develop  the  Electrical  In- 
dustry ?    Who  is  Doing  it  ?  The  Contractor- 
Dealer's  Course  is  Clearly  Marked  Out 

By  Samuel  A.  Chase 

So  mucli  has  already  been  said  on  tlie  subject  of  co-oijerat- 
ins'  and  various  methods  suggested  to  improve  all  brandies 
of  the  electrical  industry  that  it  is  difficult  to  say  anything 
new,  but  possibly  the  same  old  story  repeated  will  gradually 
have  its  efTect,  and  already  we  can  see  a  marked  improvement 
along  all  lines,  principally  in  the  way  of  better  merchandising 
methods  on  the  purt  of  the  Contractor  and  Dealer. 

In  some  districts  the  Contractor  and  Dealer  have  been 
alive  to  the  situation  and  ii])])()rtunity  offered  and  have  prf)lit- 
ed  by  the  wave  of  enthusiasm  which  has  awakened  the  entire 
industry  through  the  efforts  of  Mr.  Goodwin  and  have  eitlier 
opened  new  stores  or  enlarged  and  improved  old  stores  and 
are  selling  incandescent  lamps  and  various  electrical  a])- 
pliances  with  proht  to  themselves  and  convenience  to  the 
l)uying  public. 

In  other  localities  the  Contractor-Dealer  has  not  been 
alive  to  the  situation,  and  Central  Stations  as  well  as  the  buy- 
ing public  complain  that  advantage  has  not  been  taken  of  the 
opportunity  given  l)y  the  central  stations  and  the  manufac- 
turer, and  incandescent  lamps  or  electrical  appliances  are  noi 
sold  in  attractively  arranged  stores  located  conveniently  for 
the  buying  public. 

Central  stations,  backed  up  by  the  manufacturers,  are 
realizing  that  to  retail  incandescent  lamps  and  household  ap- 
pliances, excepting  on  a  strictly  business  basis,  taking  into 
consideration  the  cost  of  doing  business  and  the  maintenance 
of  a  retail  establishment,  is  the  height  of  folly  and  disregards 
the  ethics  of  the  Electrical  Industry  in  that  it  does  not  fol- 
low the  slogan  of  "Live  and  Help  Live"  because  it  does  not 
recognize  the  Service  rendered  l)y  the  Contractor-Dealer  and 
his  cost  of  doing  a  legitimate  retail  business. 

But,  gentlemen,  the  Contractor-Dealer  must  respond  and 
meet  the  situation  and  arrange  attractive  retail  stores,  locat- 
ed conveniently  to  the  buying  public;  otherwise,  the  central 
station,  the  jobber  and  the  manufacturer  will  seek  other  chan- 
nels of  distribution — possibly  selling  direct  or  through  distri- 
butors outside  the  electrical  industry. 

The  Dealer  Must  Be  a  Merchant 

One  of  the  principal  criticisms  of  the  Manufacturer  in 
the  past  has  been  that  the  average  contractor-dealer  does  very 
little  to  create  a  demand  for  the  sale  of  household  and  other 
electrical  appliances  to  the  consumer.  In  other  words  he  has 
not  been  a  merchant. 

If  the  Contract-Dealer  will  become  a  real  merchant,  there 
is  no  department  of  selling  in  which  the  manufacturer  and 
jobber  will  not  be  ready  and  anxious  to  help  him.  Suitably 
advertising  matter  will  be  furnished;  salesmen  instructed 
and  attractive  window  displays  suggested  and  the  manufac- 
turer, jobber,  central  station  and  contractor-dealer  will  go 
hand  in  hand  down  the  road  of  business  prosperity. 

I  believe  it  pertinent  at  this  lime  to  emphasvie  that  the 
manufacturers  believe  that  the  electrical  dealers  as  a  rule 
have  not  been  as  active  as  they  sliould  be  in  the  sale  of  motor 
driven  devices  and  there  is  a  great  possibility  in  this  field. 

Take  for  instance,  six  of  the  commonest  electrically- 
ojjerated  machines  used  in  the  home — the  washing  maciime. 
the  sewing  machine,  the  ircmer,  the  vacuum  cleaner,  the  fan 
motor  an<l  the  polishing  and  grinding  motor.  All  of  these 
classes  of  ap))aratus  have  been  developed  to  a  high  degree, 
are  manufactured  in  very  large  quantities  and  shcjuld  uni- 
versally used  wherever  electricity  is  available. 

The  fact  that  electrical  dealers  have  overlooked  this  pos- 
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sibility  is  noticeai)le  since  a  number  of  new  concerns  have 
sprung  up  wlio  do  nf)thing  but  handle  devices  of  this  kind, 
adding  to  their  line  a  full  line  of  heating  apparatus.  ^)uch 
dealers  can  now  be  found  doing  a  profitable  business.  Their 
stock  in  trade  consists  of  an  attractive  display  room  in  a  ais- 
trict  frequented  by  women  on  their  shopping  tours,  generally 
some  advertising,  and  in  some  instances,  solicitation  through 
the  residential  district. 

The  electrical  dealer  has  been  shjw  to  get  into  this  par- 
ticular field  and  I  l)elieve  that  in  order  to  liandle  devices  of 
this  kind,  lie  must  have  an  attractive  store,  he  must  be  m  a 
position  to  do  extensive  solicitation,  considerable  newspaper 
advertising,  and  render  service,  from  time  to  time  in  connec- 
tion with  such  devices  as  he  has  sold. 

It  is  true  that  either  an  attractive  disjjlay  room  or  else 
a  system  of  house  to  house  canvassing  with  samples  furnish- 
ed free  of  charge  is  necessary.  Newspaper  advertising  nas 
also  i)een  effective,  if  the  advertisements  are  properly  timed 
and  carefully  prepared.  The  question  of  service  is  further- 
more necessary,  ))ut  successful  electrical  dealers  make  their 
service  feature  one  for  building  up  additional  business.  In 
other  words,  their  service  men  who  go  to  repair  or  adjust  any 
device  sold,  open  up  sales  for  other  classes  of  apparatus. 
They  distrii)ute  literature  and  report  prospects  to  the  oftice, 
which  are  followed  up  systematically  and  energetically. 

A  good  illustration  of  this  service  feature  is  that  pur- 
sued by  a  concern  out  west  which  has  recently  put  on  tne 
market  a  farm  lighting  outfit.  The  sales  organization  of 
this  company  feel  that  they  are  just  starting  when  they  sell 
the  farm  lighting  outfits.  They  follow  up  the  prospects  with 
all  sorts  of  electrical  devices,  such  as  fans,  house  pumps, 
washing  machines,  ironers,  sewing  machine  motors  and  small 
motors  for  general  power  purposes.  Their  prospect  ne- 
comes  a  regular  customer  for  lamps.  He  undoubtedly  will 
make  extensions  in  time  in  his  wiring  and  will  require  sup- 
plies. Thus,  they  become  the  sole  supplier  of  the  farmer's 
needs  along  electrical  lines.  If  more  of  the  elctrical  dealers 
would  pursue  a  policy  like  this  they  would,  undoubtedly,  build 
this  "business  up  enormously. 

It  would  pay  the  electrical  dealers  to  get  in  touch  with 
the  manufacturers  of  small  motors  and  electrically  operated 
devices  used  in  the  home.  On  the  most  expensive  of  these, 
extension  time  payment  plans  are  now  worked  out  which 
enable  the  householder  to  finance  purchases  which  he  could 
not  think  of  financing  if  he  were  required  to  raise  the  neces- 
sary cash. 

This  is  a  time  of  great  economy.  There  are  many  tens 
of  thousands  pf  electrically  driven  washing  machines  being 
sold  each  year  and  this  number  is  increasing  in  spite  of  the 
increased  cost  of  living,  due  solely  to  the  fact  that  they  are 
reliable  labor  service.  Many  women  are  dispensing  with  their 
laundresses  and  either  handling  the  washing  machines  them- 
selves," or  doing  so  through  the  maid  of  all  work  they  usually 
employ.  This  means  a  direct  weekly  saving  which  will  pay 
for  an  electrically-driven  washing  machine  and  ironing  outfit 
before  many  weeks  pass  by. 

Likewise,  in  the  sewing  machine  motor,  there  never  was 
a  larger  dimand  than  there  is  at  the  present  time  in  connec- 
tion with  a  large  amount  of  clothes  that  are  being  manufac- 
tured and  the  enormous  amount  of  Red  Cross  work  which  is 
being  done.  These  same  arguments  apply  to  the  other  de- 
vices I  have  named,  and  there  is  no  question  in  our  minds 
but  what  the  next  two  or  three  years  are  going  to  show  an 
increasing  demand  for  labor  saving  devices. 

The  riectrical  dealer  has  not  been  alive  to  this  situation 
in  many  localities.  Manufacturers  have  had  to  establish  their 
own  branches  for  retailing  these  electrically-driven  devices, 
and  a  speoal  class  of  dealer  has  sprung  up  simply  because 
the  electrical  dealer  has  not  realized  the  opi)ortunity  and 
mndificd  bis  business  methods  to  meet  this  new  condition. 
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Several  dry  goods  stores  as  well  as  hardware  and  other  re- 
tailers outside  the  electrical  industry  havi-  profited  i>y  this 
op])! irtimity  (hiring  tin-  past  ttw  years  and  materially  increas- 
ed tluir  electrical  departments. 

Klectrical  manufacturers  and  manut'acturer>  of  motor- 
driven  machines  used  in  the  household  have  worked  out 
quite  extensive  sellinR  campai^jns  l>ased  on  experience  gath- 
ered in  the  field,  which  is  all  furnished  to  the  eTectrica!  dealer 
gratis,  as  well  as  oilier  literature  and  sales  helps. 

I  don't  know  that  I  lilaiiie  the  contractor-dealer  for  not 
ijoing  into  the  retail  l)usiness  excepting?  in  tlie  recent  past 
l)ecause  as  you  know  until  recently  there  was  no  stability  in 
prices — in  other  words,  the  service  rendered  l)y  the  retailer 
in  carryinji  stock  and  oiierating  a  retail  establishment  was  not 
recognized:  l)ut  now  under  the  new  order  of  things  the  manu- 
facturer, the  johher,  and  the  central  station  recognize  the 
service  rendered  l)y  the  contractor-dealer  and  all  desire  to 
co-operate. 

In  recent  talks  during  meetings  of  your  various  local 
associations  I  have  mentioned  a  new  slogan  "Live  and  Help 
Live"  which  1  believe  is  preferable  and  better,  fitted  to  the 
electrical  industry  than  "Live  and  Let  Live":  but  I  have  been 
wondering  if  the  industry  as  a  whole  is  in  an  attitude  of  mind 
to  follow  the  slogan  "Live  and  Help  Live"  and  if  not  ready 
at  this  time  to  do  this,  further  educational  methods  are  neces- 
sary licforc  a  definite  plan  of  merchandising  which  will  safe- 
guard the  i)est  interests  of  all  can  be  put  in  operation. 

Wiiat  I  mean  by  this  is.  is  the  contractor-dealer  ready 
and  willing  to  do  his  part  and  become  a  real  merchant,  co- 
operating with  the  jobber  and  manufacturer  and  cstal)Iish  at- 
tractively arranged  retail  stores,  anti  assist  in  every  way  in 
tiiis  great  problem  of  distribution  of  electrical  appliances  from 
tlie  manufacturer  and  jobl)er  to  the  consuiiu  r  v  m  .  .'perating 
with  them  and  with  the  central  station? 

Is  the  manufactiirer.  the  jobber,  and  the  Liiiiial  station 
management  in  the  right  attitude  of  mind  to  realize  the  im- 
portance of  the  contractor-dealer  and  the  service  he  renders 
in  this  problem  of  distribution  to  the  ultimate  consumer  to 
co-operate  in  every  way  and  make  it  possible  to  distril)ute 
these  products  on  a  proper  business  basis? 

All  classes  in  the  industry  with  few  exceptions  seem  to 
be  impressed  with  the  desirability  of  adopting  this  slogan  or 
"Live  and  Help  Live"  and  it  is  up  to  each  and  every  one  of 
us  to  do  our  share.  W  e  desire  to  learn  the  contractor-dealer 
language:  so  we  can  thoroughly  understand  it. 

1  do  not  believe  tliat  any  branch  of  the  electrical  industr}' 
has  at  any  time  been  disposed  to  deprive  the  contractor- 
rkaler  of  tlie  right  and  opportunity  to  transact  a  retail  T)usi- 
iiess  on  a  profitable  basis,  but  the  difficulty  has  l)een  in  the 
past  that  the  manufacturer,  the  jobl)er  or  the  central  station 
has  not  fully  understood  your  problems,  and  could  not  talk 
in  your  language,  neither  did  the  contractor-deaier  fully 
understand  their  prol)lems:  so  that  it  has  become  necessary 
and  always  will  be  a  necessity  for  all  classes  to  get  together 
and  discuss  these  problems  in  open  meetings.  This  is  being 
done  in  many  districts,  and  joint  meetings  of  all  classes  nave 
been  held  with  great  success,  whereas  previously  the  joi)- 
'ler,  the  manufacturer,  the  central  station  as  well  as  the  con- 
tractor-dealer, would  each  hold  their  meeting  behind  closed 
doors  inviting  no  one  excepting  mem^bers  of  that  particular 
branch  of  the  industry — therefore,  very  little  was  accomplish- 
ed in  the  direction  of  co-operating  as  in  a  spirit  of  "Live  and 
Help  Live."  , 

Change  is  the  fundamental  of  economic  progress.  To 
recognize  and  accept  the  probability  of  a  change  is  one-half 
of  the  problem:  to  see  its  direction  accurately  provides  the 
ultimate  solution,  and  we  believe  there  is  a  changed  condi- 
tion the  result  oi  which  is  already  showing  great  benefits  to 
the  industry  as  a  whole  and  particularly  to  the  contractor- 
dealer. 


Why  not  discuss  and  formulate  definite  plans  and  ap- 
point active  committees  on  .--ucli  sul)jects  as: 

A — House  wiring  campaign  througiiout  tlie  provinces, 
including  time  payment  where  necessary. 

B — The  estal)lishment  of  retail  stores. 

C — The  selling  of  electrical  appliances  such  as  vacuum 
cleaners,  washing  machines,  sewing  machine  outfits,  and 
other  electrical  appli.'inces  on  an  installment  plan  oi  pay- 
ment. 

D — Devise  ways  and  means  to  so  wire  tlie  kitchen  and 
the  dining  room  that  such  appliances  as  irons,  percolators 
and  toasters  can  be  easily  and  safely  used.  Many  now  are 
using  their  appliances  simply  as  ornaments  on  the  dining 
room  sideboards  because  of  the  fact  that  proper  outlets  are 
not  provided  enabling  the  liousewife  to  easily  and  quickly 
use  them  without  disturl)ing  the  lamp  in  the  fixture  over  the 
dining  room  talile.  and  the  cords  suspended  over  the  table  arc 
unsightly  and  tlie  ordinary  wiring  as  you  know  is  inadc- 
C|uate. 

E — Divide  your  territory  and  large  cities  up  into  zones 
and  place  active  sub-chairman  in  charge  of  each  zone  who 
will  carry  out  the  plans  of  the  general  committee  in  the  en- 
deavor to  increasv  business  ancl  co-operate  with  other  classes 
in  the  industry. 

F — Appoint  a  committee  to  meet  committees  of  other 
.Associations,  such  as  jo'bbers.  manufacturers,  and  central 
stations  with  a  view  to  establishing  closer  relations  and  as 
an  inspiration  to  get  together  and  keep  together. 

HoUl  meetings  together  and  leave  the  door  open  at  all 
meetings. 


Selling  Up,  and  Selling  Down 

l!y   .Sidney  .\'cw 

When  you  buy  a  tooth-brush  at  tlie  drug  store,  the  clerk 
is  more  than  ai)t  to  suggest  a  tube  of  tooth  paste.  When  you 
buy  a  collar  at  the  haberdasher's,  the  clerk  will  suggest  a 
new  tie  or  a  shirt.  The  least  that  any  store  clerk,  in  a  mer- 
cantile line,  will  do  is  ask  "Is  there  anything  else?" 

If  you  ask  to  see  a  two-dollar  shirt  it  will  be  shown  you, 
but  the  clerk  won't  stop  there — 'he  will  bring  out  some  three- 
dollar  ones,  and  five  times  out  of  six  you  buy  the  more  ex- 
pensive one. 

Processes  such  as  these  are  called  "selling-up."  They  re- 
quire some  tact  and  skill,  but  they  result  in  increasing  sales 
from  fifteen  to  fifty  per  cent,  without  increasing  selling  ex- 
pense, and  therefore,  in  some  lines  of  Iiusiness,  dou'ble  the 
profits. 

But.  what  w(nild  you  think  of  a  store-clerk  who,  when 
you  a<ked  to  see  a  three-dollar  necktie  suggested  that  you 
buy  one  for  two-l)its.  If  you  went  to  buy  a  desk  for  your 
otifice  and  had  picked  out  one  you  liked  and  the  salesman 
suggested  that  you  take  another  with  half  as  many  drawers 
and  with  rough  splinters  along  the  edge,  saving  .$6.2;{.  would 
your  opinion  for  that  store  rise  very  high?    It  would  not. 

You  never  experienced  the  process  of  "selling-down"  be- 
cause "it  isn't  done" — except  in  the  electrical  business.  And 
there  it  is  done  with  a  vengeance. 

Mr.  Ownahouse  wants  his  house  wired.  He  sends  for 
John  T.  Wiringman.  a  reputable  contractor,  to  figure  the  job. 
John  T.  figures  a  centre  outlet,  a  side  outlet,  and  a  snap 
switch  outlet  for  every  room  in  the  house — ^he  knows  if  he 
puts  in  any  convenience  outlets,  the  figure  would  be,  oh, 
very  much  too  high.  Ownahouse  gets  the  figures  and  whist- 
les.   "I  didn't  know,"  he  says,  "that  it  would. cost  so  much." 

Right  there  John  T.  gets  nervous  about  the  knees.  Does 
he  explain  that  the  figure  is  reasonable,  that  he  was  even 
about  to  suggest  additional  floor  outlets  in  the  dining  room 
for  table  appliances,  extra  outlets  in  the  bedrooms  for  curl- 
ing irons,  warming  pads,  radiators  and  other  conveniences, 
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in  the  sewing  room  for  a  sew-motor  and  an  iron,  and  in  tlit- 
l)athroom  for  a  radiator,  and  so  on?  Does  he  "sell  up"  as  tlu- 
cheapest  clerk  in  a  store  would? 

Not  if  he  is  the  John  T.  Wiringman  that  we  have  met 
Ills  first  suggestion  is  that  Mr,  Ownahouse  may  he  a'ble  to 
get  along  without  si.(le  lights  in  the  bedrooms.  Then  the 
centre  outlet  in  the  kitchen  goes.  Next  goes  the  bathroom 
switch.  Finally  the  customer  gets  a  job  at  about  one-half 
the  original  figure,  that  isn't  much  of  a  job. 

Next  week  Mr.  Ownahouse  buys  a  toaster-stove.  If  he 
could  use  it  conveniently,  he  would  add  a  percolator  and  a 
num'ber  of  other  appliances.  His  wife  cannot  use  her  iron 
without    turning  off   her   light.     'J'lie   result?     One   of  two 


Plan  your  window  display  of  Electric  Fans. 
Let  people  know  where  to  buy  them. 


things — cither  Mr.  Ownahouse  gives  up  the  use  of  electricity 
in  d;isgust  using  it  only  for  light,  or  if  he  has  abounding  faith 
he  brings  a  so-called  "electrician" — not  the  reputable  John 
T.  Wiringman — has  the  convenience  outlets  installed  with- 
out reference  to  Underwriter's  rules,  and  tries  to  be  satis- 
fied. 

Who  suffers  when  John  T.  skins  down  his  figures?  First 
of  all  John  T.  suffers,  because  he  has  reduced  the  volume  of 
his  business  and  reduced  the  profits  he  ought  to  make. 

Second,  John  T.  suffers  because  Mr.  Ownahouse  blames 
him  for  not  providing  enough  outlets. 

Third,  John  T.  suffers  because  he  loses  the  possible  sale 
of  electrical  appliances  that  would  just  fit  the  missing  out- 
lets. 

Fourth,  the  customer  suffers  because  he  cannot  avail  him- 
self of  the  electrical  conveniences  he  should  l)e  able  to  use. 

Fifth,  the  central  station  suffers  because  it  loses  the  in- 
creased revenue  without  increased  capital  investment  it  ought 
to  enjoy  through  Mr.  Ownahouse's  meter. 

Sixth,  the  whole  electrical  industry  suffers.  It  has  receiv- 
ed another  black  eye. 

And  who  gains?  Possibly  the  "so-called"  electrician. 


Vancouver  Convention  an  Important  Event 

The  electrical  convention  of  the  Vancouver  Association  of 
Electrical  Contractors  and  Dealers  on  May  26th  and  27th,  was 
a  splendid  success  and  will  lie  reported  fully  in  our  next 
i>sue.  The  progrrduime  included  aJ'lresses  by  W.  L.  Goodwin 
and  S  A.  Chase;  also  Wm.  McNeill,  assistant  general-mana- 
ger Western  Power  Company;  W.  G.  Murrin,  assistant  gener- 
al-inanager  British  Columbia  Electric  Railway  Company;  F. 
J  no.  Bell,  general-manager  Canadian  Wire  &  Cable  Company; 
R.  E.  Callahan,  manager  Toronto  branch  Majestic  Electric 
Supplies,  Eimited;  H.  B.  Kirkland,  general-manager  American 
Conduit  Com])any;  Frank  T.  Groome,  sales-manager  Ben- 
jamin Electric  Manufacturing  Com]>any;  A.  S.  Edgar,  special 
representative  C.  ('•.  K.  Company;  A.  J.  Soper,  distribution- 
manager  Northern  h'lectric  Company.  The  arrangements 
were  in  charge  of  the  following  committees: 

Organization  Committee:  J  no.  Read,  Iv  A.  Walker,  .S.  E. 
Jarvis,  J.  E.  Rowland,  C.  Moulton,  J.  J.  Crossman.  R.  A.  (Ira- 
liani,  J.  Duck,  S.  R.  Smith,  l'"..  Brettell. 

iMiiance  Committee:  C.  H.  h'..  Williams,  I"".  Williams,  II. 
Rccs,  J.  Iv  Rowland,  Brettell. 

Recc|)tion  Committee:  Every  member  of  the  Vancouver 
■'Vssociat  ion. 

Mr.  and  Mrs.  ('•.  Mundy  kindly  consented  to  take 
charge  of  the  arrangements  for  the  enlertainnu  tit  of  the 
ladies. 


Electricity  in  the  Laigest  Hotel  in  the  World 

The  new  Hotel  Pennsylvania,  at  the  Pennsylvania  Ter- 
minal, New  York  City,  has  2,200  rooms,  each  with  its  bath, 
and  is  the  largest  hotel  in  the  world.  It  was  also  planned  to 
be  one  of  the  most  modern,  convenient,  and  comfortable,  and 
consequently  electricity  plays  a  large  part  in  its  service  to 
guests.    .Special  precautions  have  been  taken  to  prevent  the 


Electrically  operated  potato  peeler 


failure  of  the  supply,  arrangements  having  been  made  to 
supply  current  from  three  independent  sources — from  two 
stations  outside  of  the  building  and  from  a  generator  inside.- 
The  lights  are  operated  from  three  separate  circuits,  and 
some  of  the  lights  in  each  corridor,  and  at  other  emergency 
points,  are  lit  from  each  of  these  circuits  so  that  even  if 


Ice  is  finely  chopped  by  electric  motors 


trouble  developed  on  two  circuits  at  the  same  time,  no  im- 
portant part  of  the  hotel  would  be' plunged  into  darkness. 

The  guest  is  constantly  meeting  novel  applications  of 
electricity.  Wluii  he  enters  his  bath-room,  the  first  thing 
he  notices  is  a  faucet,  labelled  "ice  water,"  which  is  supplied 
by  an  electric  pump  in  the  f)asement.  Should  he  order  his 
breaklast  served  in  his  room  lu'  receives  it  in  a  surprisingly 
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short  time,  and  the  secret  of  this  rapic)  service  is  the  electric 
breakfast  kitchen  located  on  every  one  of  the  guest  floors. 
These  kitchens  are  equipped  with  electric  coffee  percolators, 
stoves,  toasters,  egg-boilers,  and  other  cooking  utensils.  Each 
one  also  has  a  "cold  box."  or  refrigerator,  set  in  the  wall  and 
kept  cold  by  refrigerated  brine  circulated  by  an  electric 
pump. 

The  air  in  the  restaurants  and  other  concourse  rooms  is 
fresh  and  pure  in  spite  of  the  many  people  and  the  smoke 
from  hundreds  of  cigarettes  and  cigars.  This  is  due  to  the 
fact  that  air  for  these  rooms  is  drawn  in  from  the  outside  by 
electric  ventilating  fans,  forced  through  cheese-cloth  filters, 
washed  in  running  water,  and  heated  in  winter  and  cooled  in 
summer;  the  foul  air  is  drawn  out  by  exhaust  fans.  Each 
of  the  2,200  bath-rooms  is  also  ventilated  by  exhaust.  Twenty 
seven  Westinghouse  motors  operate  these  fans,  and  800  tons 
of  sheet  metal  were  required  for  the  ventilating  ducts. 

Two  twenty-horse-power  motors  drive  vacuum  cleaners 
that  draw  dust  and  dirt  from  487  openings  and  carry  it 
through  a  total  of  three  miles  of  pii)e  to  dust  reci-ptacles  in 
the  cellar. 

Electric  Kitchen  and  Laundry 

A  trip  through  the  kitchen  and  other  service  departments 
brings  to  light  many  other  interesting  tasks  performed  by 


Motor-driven   chopping  machine. 


electricity.  There  are  electrical  grills  and  ovens,  electrical 
potato  peelers,  meat  choppers,  cake  mixers,  and  dishwashers. 
There  is  also  an  electric  machine  that  cuts  ice  into  cubes  for 
the  water  glasses,  crushes  it  for  iced  drinks,  and  "snows"  it 
for  cooling  bottles,  etc.  The  laundry,  which  is  one  of  the 
largest  private  laundries  in  the  country,  is  electrically  operat- 
ed throughout. 

Perhaps  the  most  unique  electrcial  machine  is  the  one 
that  reproduces  writing  and  is  used  to  convey  instructions 
throughout  the  hotel.  These  machines  can  be  seen  in  opera- 
tion at  various  points,  and  to  watch  the  pen  of  one  of  them 
busily  spelling  out  a  message  in  the  handwriting  of  someone 
perhaps  twenty  floors  below,  is  fascinating  and  somewhat 
uncanny. 

One  of  the  inconspicuous,  but  very  modern,  features  of 
the  electrical  equipment  is  the  switch  panels  for  controlling 
the  lighting  circuits  on  the  various  floors.  These  panels 
differ  from  the  ordinary  type  in  that  it  is  impossible  for  any- 
one operating  the  switches  to  come  in  contact  with  live  parts. 


Hence  they  are  absolutely  safe  and  can  not  cause  injury  to 
the  operator.  Th^  fuses  and  connections  are  locked  in  ;i 
separate  compartment  and  are  accessible  only  to  authorized 
electricians. 


Ball  Bearing  Manufacturers  Combine 

Of  interest  to  all  users  oi  bearings  is  the  announced  re- 
organization, effective  May  1st,  whereby  the  products  of  The 
Hess-Bright  Manufacturing  Company,  the  SKF  Ball  Bearing 
Co.,  the  Atlas  Ball  Co.,  and  the  Hubbard  Machine  Co.  will 
be  sold  through  one  central  organization.  The  new  com- 
pany, under  the  name  of  SKF  Industries,  Inc.,  will  thereby  be 
able  to  offer  a  comprehensive  line  of  l)all  bearings,  including 
the  Hess-Bright  deep-groove  type,  SKF  self-aligning  rad- 
ial and  thrust  bearings  and  ball  bearing  pillow-blocks  and 
shafting  hangers.  Through  the  medium  of  its  engineering 
organization,  backed  up  by  a  well  equipped  laboratory,  the 
new  company  will  be  able  to  place  at  the  service  of  bearing 
users  the  knowledge  gained  in  many  years  study  of  anti-fric- 
tion bearings  of  all  kinds.  On  request,  manufacturers'  prob- 
lems will  be  analyzed  in  detail  and  that  type  of  bearing  recom- 
mended which  (independent  of  sales  consideration)  is  best 
suited  to  the  conditions  met.  In  addition  the  la'boratory  staff 
will  carry  on  research  studies  affecting  anti-friction  bearing 
design  and  application.  The  new  company,  SKF  Industries, 
Inc..  will  be  under  the  direction  of  B.C.  Prytz,  president.  W.L. 
Batt,  vice-president,  J.  P.  Walsh,  comptroller,  and  S.  B.  Tay- 
lor, sales  manager.  The  principal  ofiFice  will  be  at  10.5  Broad- 
way, New  York  city,  with  Irranches  at  Boston,  Philadelphia, 
.Atlanta,  Buffalo.  Cleveland.  Detroit,  Cincinnati,  Chicago  and 
.San  Francisco. 


The  Henry  Engineering  Co. 

The  Henry  Engineering  Company  announce  that  they 
have  opened  offices  at  71  Bay  Street.  Toronto,  where  they 
have  established  themselves  as  consulting  engineers  on  gen- 
eral engineering  work.  They  have  also  opened  a  department 
at  this  address,  which  will  specialize  in  the  purchase  and  sale 
of  power  equipment  of  every  kind — steam,  electrical  and 
hydraulic — both  new  and  used.  The  new  company  will  con- 
tinue to  handle  the  special  agencies  carried  in  the  past  by 
Mr.  Thomas  Henry,  at  .58  Front  Street  West,  and  will  also, 
from  time  to  time,  add  other  lines  of  engineering  equipment 
and  supplies. 

The  company  is  composed  of  Mr.  Thomas  Henry.  Mr. 
James  A.  Rumgay  and  Mr.  lulwin  B.  McBryde.  Mr  Henry 
was  for  many  years  chief  engineer  of  Thf  Interurban  Elec- 
tric Company.  Limited,  and  The  Erindale  Power  Company, 
Limited,  having  been  solely  responsible  for  the  design  and 
construction  of  the  development  plant  and  transmission  sys- 
tem of  the  latter.  Later  he  was  associated  with  the  Sales 
Department  of  the  Toronto  Electric  Light  Company,  and  for 
the  past  year  and  a  half  has  been  carrying  on  a  general  con- 
sulting and  sales  agency  business  under  his  own  name  at  58 
Front  Street  West,  Toronto.  Mr.  Rumgay  was  for  some 
years  with  the  Canadian  Allis-Chalmers  Company  as  drafts- 
man and  estimating  engineer..  More  receiftly  he  has  held 
the  position  of  designing  engineer  and  manager  of  the  boiler 
department  of  the  Poison  Iron  Works,  Toronto.  Mr.  Mc- 
Bryde is  also  widely  known.  He  had  an  extensive  operat- 
ing experience,  covering  several  years  in  England,  which  was 
followed  by  a  similar  experience  with  the  Toronto  Electric 
Light  Company,  where  he  was  assistant  superintendent  of 
distribution,  and  later  assistant  sales  manager.  For  the  last 
two  years  he  has  ibeen  manager  of  the  Fisher  Electric  Com- 
pany, Toronto,  handling  new  and  used  electrical  equipment. 
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Twelve  and  Sixteen  Inch  Oscillating  Fans 

The  illustration  herewith  shows  a  six  l)lade  oscillating 
fan  manufactured  'by  the  Dayton  Fan  and  Motor  Company, 
Dayton,  Ohio.  This  style  is  made  in  12  and  Ki  in.  sizes  and  is 
convertible  to  bracket  position.  'J!hc  company  have  just 
started  work  on  a  new  $!.')(), 000  factory  building  upon  which 
construction  will  be  rushed  to  completion  by  the  end  of  the 


Six    blade    12    or    16  inch 
Oscillating    Fan,  convertible 
to    bracket  position. 


summer.  The  plant  will  measure  ir)0  feet  by  80  feet  and  have 
a  floor  space  of  about  75,000  feet  inclliding  five  storeys  and 
l)asement.  The  officers  of  the  company  include  Mr.  C  harles 
P.  Schnaus,  chief  engineer,  with  whom  is  associated  Mr. 
Ward  Houston,  formerly  production  manager  for  the  Rob- 
])ins  &  Myers  Company  and  Mr.  U.  B.  Unger,  superintendent. 


Automatic  Extension  Reel 

The  design  shown  in  the  accompanying  illustration 
shows  the  automatic  extension  reel  for  electric  lamps  which 
is  -being  placed  on  the  Canadian  market  by  the  Cincinnati 
Specialty  Manufacturing  Co.  The  actual  size  of  the  reel  is 
9  inches  in  diameter  by  2  inches  in  width,  supplied  with  25 
feet  of  reinforced  weatherproof  cord.  The  head  is  provided 
with  a  swivel  joint,  enabling  the  lamp  to  be  carried  in  any 
direction  from  the  reel,  and  an  automatic  lock  permits  a  posi- 


Automatc  Extension   Reel — 
Cincinnati    Specialty  Co. 


tive  sto)>  at  any  desired  point.  This  api)aratus  thus  allows 
one  t(^  take  the  light  exactly  where  it  is  wanted,  eliminat- 
ing the  necessity  of  dragging  cords  over  the  floors,  breaking 
the  insulation  and  increasing  fire  hazard.  It  represents  an 
actual  saving  in  cord,  lamps,  fuses  and  guards.  The  insulat- 
ing features  of  the  reel  have  '1)een  well  taken  care  of,  as  the 
connections  have  withslood  an  Underwriters'  Laboratories' 
test  for  1250  volts. 

I  The  C.  G.  E.  are  putting  on  a  big  Fan  cam- 

'         paign  to  help  the  contractor-dealers. 


Conduit  Hanger  on  New  Principle 

In  tile  accompanying  illustration  a  new  conduit  hanger 
is  shown  which  is  being  manufactured  by  the  Chicago  Ex- 
pansion Holt  Company.  It  has  a  U-shaped  body  to  receive 
the  pipe,  one  side  of  the  U  'being  provided  with  an  expansion 
feature  to  secure  it  to  the  wall  or  ceiling.  The  maker  states 
that  the  fixture  costs  no  more  than  an  ordinary  expansion 


Conduit  Hanger  by  Chi- 
cago  Expansion   Bolt  Co. 


bolt.  It  is  also  claimed  that  as  no  other  fixture  with  separ- 
ate bolts  and  nuts  is  required  it  makes  a  material  saving  Doth 
in  lal)or  and  material  costs  in  fastening  conduit  lines.  It  is 
made  in  sizes  adapted  to  all  sizes  of  conduits  and  is  furnish- 
ed in  either  galvanized  black  or  plain  finish. 


You  liave  a  dollar. 
I  have  a  dollar. 
We  swap. 

Now  you  have  my  dollar. 
And  I  have  yours. 

We  are  no  better  off. 

You  have  an  idea. 
I  have  an  idea. 
We  swap. 

Now  you  have  two  ideas. 
And  I  have  two  ideas. 

That's  "some"  difference. 


New  "Devoe"  Switch 

The  Devoe  Electric  Switch  Co.,  Montreal,  are  making  an 
improved  type  "A"  externally  operated  safety  service  switch. 
The  company  draw  attention  to  some  unique  features  of  con- 
struction; one  is  the  action  of  the  moving  arms,  which  gives 
uniform  motion  to  the  switch  blades,  whereby  the  three 
blades  enter  their  contacts  at  the  same  time.  The  square 
steel  operating  rod  is  designed  t(}  act  only  as  an  axle,  moving 
the  ;irms,  and,  it  is  claimed,  is  not  subjected  to  strain  or  twist- 
ing which  distorts  the  contacts  and  the  blades  of  the  switch 
in  operating.  Another  feature  is  that  the  switches  are  so 
made  to  secure  the  high  rate  of  90  to  95  per  cent,  contact  at 
the  hinge  and  jaw  joints. 


Mr.  Kenneth  A.  Mclntyre,  chairman  of  the  Toronto 
liraneli  of  the  <  )utario  .Association  of  Electrical  Contractors 
and  Dealers,  met  the  Brantford  Association  a  few  evenings 
ago  and  discussed  with  them  the  advisability  of  this  becoming 
a  branch  of  the  Ontario  .Association.  The  matter  is  being 
further  considered  as  the  majority  of  members  appeared 
favoralile  In  allilialion. 
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How  I  Increased  My  Sales  100% 


Most  of  us  are  unsystematic.  W'e  conceive  an  idea  anil 
lollow  it  up  to  a  certain  point.  Then  something  intervenes, 
or  we  get  the  idea  we  are  not  making  headway  and — stop. 
This  is  not  the  way  to  accomplish  results. 

How  often  can  you  recall  cases  in  your  sales  experience 
where  you  have  done  a  lot  of  pioneer  work  and  failed  to 
land  your  customer?  Why  did  you  fail?  It  must  he  because 
you  stopped  too  soon.  Your  judgment  in  the  first  place 
was  that  your  customer  was  a  good  prospect.  Surely  then, 
he  was  a  still  better  one  after  you  had  worked  on  him  for 
some  time.  Do  you  admit  that  your  judgment  was  at  fault? 
Of  course  not.  Now  this  applies  very  specially  to  the 
electrical  contractor-dealer.  He  needs  to  keep  everlastingly 
hammering  away  at  his  customers  until  they  get  the  habit 
of  electrical  appliances.  Never  give  up — ^because  you're 
right.    Sell  the  electrical  idea — what  it  means  in  the  home. 

.\  friend  contractor-dealer  of  mine  specializes  in  house- 
wiring — new  homes  for  the  most  part.  He's  a  gentlemanly 
fellow  and  makes  a  point  of  getting  on  good  terms  with  the 
owner  and.  indeed,  so  far  as  is  possible,  with  everyone  on 
the  job.  Then  when  the  wiring  is  all  done,  instead  of  go- 
ing away  and  forgetting  all  about  i^,  my  friend  just  begins 
to  get  busy. 

You  all  know  what  a  nuuldle  things  are  generally  in  on 
■"moving  in"  day  and  often  enough  for  several  days  after, 
(ienerally  no  range  connected  up,  perhaps  cold  weather  and 
furnace  not  going  properly,  or  very  hot  and  no  electric  fans, 
etc.  Well,  recently  this  contractor-dealer  certainly  cashed 
in  on  his  opportunities.  By  keeping  in  touch  with  the  house- 
owner,  he  knew  when  moving  day  arrived.  It  turned  out  to 
be  hot  and  sultry.  What  did  Mr.  Contractor-Dealer  do? 
Early  in  the  morning  he  ran  around  to  the  house  with  a  fan, 
a  toaster,  a  percolator,  a  chafing  dish,  a  little  two-clement 
hot-plate  and  a  vacuum  cleaner.  "Help  yourself,"  he  told  the 
lady  of  the  house.  "I  know  what  moving  is  because  I've 
moved  myself." 

Of  course,  this  couldn't  liave  been  done  unless  the  con- 
tractor had  taken  the  precaution  to  have  a  few  judiciously 
placed  base  l)oard  outlets  put  in  previously.  As  it  was,  the 
lady  was  the  most  grateful  person  you  ever  saw.  More  than 
that,  she  had  been  sold  the  idea  and  not  a  single  item  of  the 
list  was  allowed  to  return  to  the  dealer,  except  the  chafing- 


Walger  Connectors 


dish  which  she  replaced  l)y  a  good  sized  range.  Since  that 
time,  by  still  keeping  in  touch  with  this  house,  the  contrac- 
tor has  sold  several  more  articles.  Just  now  he  is  installing 
a  washing  machine  l)ecause  he  came  in  one  day  at  an  oppor- 
tune moment  when  the  wash  lady  had  just  sent  word  she 
was  "not  very  well." 

This  policy  of  following  up  and  keeping  in  touch  with  his 
customers  is  now  consistently  followed  l)y  this  contractor- 
dealer,  who  advises  me  that  on  more  than  one  occasion  hi> 
sales  of  equipment  have  amounted  to  more  than  tlic  original 
wiring  job  and  that  they  carry  a  bigger  profit. 


The  Ideal  Commutator  Dresser 

To  avoid  tlie  necessily  ot  having  to  turn  down  ccunnui- 
tators  on  a  lathe  the  Ideal  Commutator  Dresser  Company, 
of  Chicago,  manufacture  an  abrasive  block  with  which  they 
say  comniutafors  may  l)e  re-surfaced  and  kept  in  smooth 
running  order  without  even  taking  the  load  off  the  motor. 
The  Ide.'il  Resurfacer  is  not  a  natural  stone  but  a  manufactur- 


Dresf    the  Commutator 
while    in  operation. 


ed  product  of  uniform  density  and  cutting  cpiality  through- 
out. It  is  pointed  out  l)y  the  company  that  natural  l)locks 
are  sometimes  soft  and  clog  easily  with  copper  dust.  By  the 
use  of  this  re-surfacer  the  Ideal  Commutator  Dresser  Com- 
pany say  a  seven  hour  job  on  a  lathe  may  be  cut  down  to 
one  hour  and  better  results  secured.  A  ten  day  free  trial 
is  ofifercd  as  evidence  of  tlieir  faith  in  the  Ideal  Resurfacer. 


The  Emerson  Fan 

McDonald  &  Willson,  Yonge  St.,  Toronto,  have  taken  the 
agency  of  the  well  known  Emerson  Fans,  recognized  as 
standard  equipment  in  the  United  States.    These  fans  carry 


McDonald  &  Willson  have 
agency   for   Emerson  Fans. 


a  five-year  guarantee.  McDonald  &  Willson  will  carry  a 
complete  stock  so  that  prompt  shipment  may  be  made  at 
all  times. 
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Current  News  and  Notes 


Burlington,  Ont. 

The  Burlington  town  council  have  contracted  witli  the 
Dominion  Power  and  Transmission  Company,  Hamilton, 
Ont.,  for  a  supply  of  electric  energy  for  a  further  five  years. 
It  is  stated  the  Ontario  Hydro  offered  practically  the  same 
rates  but  their  proposal  was  turned  down. 

Calgary,  Alta.  / 

Street  railway  fares  in  Calgary,  Alta.,  have  been  in- 
creased to  a  straight  five  cents. 

Edmonton,  Alta. 

The  deficit  df  the  Edmonton  Street  Railway  for  last 
year  is  less  by  about  $20,000  than  the  previous  year.  This 
is  attributed  largely  to  the  introduction  of  one-man  cars. 
Greater  savings  are  anticipated  for  the  j'ear  1919  as  all 
cars  will  be  of  this  type. 

Estevan,  Sask. 

A  press  report  from  Estevan,  Sask.,  states  that  lignite 

briquettes   will   be    manufactured    on    a  comhicrcial  basis 

about  the  end  of  October.    The  Lignite  Utilization  Board, 

however,  state  that  there  is  still  a  great  amount  of  experi- 
mental work  to  be  done. 

Fredericton,  N.B. 

The  annual  report  of  the  New  Brunswick  Telephone 
Company,  recently  submitted,  shows  assets  of  $2,638,963; 
liabilities  $3,614,113,  leaving  a  surplus  of  $14,850.  This  is 
after  deducting  a  dividend  amount  of  $31,869.  Earnings  for 
the  year  ended  March  31,  1919,  totalled  $649,016.  Expenses 
amounted  to  $542,097.  President  S.  H.  White,  in  his  report, 
stated  that  it  would  be  necessary  to  ask  for  permission  to 
increase  their  rates. 

Hamilton,  Ont. 

The  Hoover  Suction  Sweeper  Company,  of  North  Can- 
ton, Ohio,  have  plans  under  way  for  the  construction  of 
a  factory  at  Hamilton,  Ont. 

The  Hamilton  Lamp  Company,  Limited,  have  been 
granted  letters  patent.  Capital  stock  is  $300,000  and  head 
office,  Hamilton,  Ont. 

Marysville,  N.B. 

The  town  council  have  under  consideration  the  instal- 
lation of  an  electric  lighting  system. 

Montreal,  Que. 

The  annual  statement  of  the  Montreal  Light,  Heat  and 
Power  Consolidated,  to  be  presented  at  the  annual  meet- 
ing on  June  5,  shows  a  net  income,  after  charges  and  de- 
preciation, for  the  twelve  months  ended  April  30,  of  $3,- 
605,181,  an  increase  of  $16,458  over  the  previous  year.  The 
gross  revenue  for  the  year  amounted  to  $10,939,373,  an  in- 
crease of  $548,588.  Operating  expenses  .however,  increased 
by  $589,633,  the  total  being  $5,357,493.  The  total  surplus  is 
$2,608,304.  Sir  Robert  S.  Holt,  the  president,  intimates  that 
an  increase  in  rates  may  "be  necessary  if  operating  expenses 
continue  to  rise. 

The  Radio  and  ]":icctrical  Supply  Company,  Montreal, 
have  registered.    Mr.  Wm.  T.  Hawes  is  proprietor. 

The  Marconi  Company  will  erect  a  long  distance  wire- 
less station  in  Montreal  to  handle  some  of  its  trans-Atlanl ic 
business.    This  station  will  work  direct  with  Paris. 


Niagara  Falls,  Ont. 

Ifis  stated  that  difficulties  between  the  Ontario  Hydro- 
electric Commission  and  the  two  thousand  men  at  work  on 
the  new  power  canal  have  been  settled  amicably.  A  gen- 
eral strike  was  threatened. 

Orillia,  Ont. 

The  town  council  have  under  consideration  the  placing 
underground  of  all  electric  wires  on  the  main  street. 

Regina,  Sask< 

The  electric  HkIu  department  of  Regina,  Sask.,  shows  a 
surplus  of  $31,390  for  the  first  four  months  of  the  year. 
The  deficit  on  the  municipal  electric  railway,  however,  is 
$9,150  for  the  same  period. 

It  is  stated  that  the  city  of  Regina  may  commence  in 
the  near  future  the  distribution  of  electrical  energy  to  some 
of  the  towns  and  villages  within  a  radius  of  twenty  or 
thirty  miles.  The  town  of  Lumsden  have  a  definite  pro- 
posal under  way  to  submit  to  the  Regina  city  council.  Such 
a  transmission  line  wotjld  also  serve  the  farms  along  the 
route. 

Roberval,  Que. 

The  town  council  of  Roberval,  Que.,  contemplate  re- 
pairs to  their  hydro-electric  plant,  which  operates  under 
a  50-foot  head.  They  will  probably  require  a  new  turbine 
and  generator,  together  with  exciter  and  necessary  switch- 
board equipment. 

Shawinigan  Falls,  Que. 

The  town  council  of  Shawinigan  Falls,  Que.,  have  un- 
der consideration  the  expenditure  of  some  $35,000  on  a  new 
system  of  street  lighting. 
Toronto,  Ont. 

Mayor  Church,  of  Toronto,  has  moved  that  a  by-law  be 
submitted  to  the  ratepayers  at  the  next  January  elections 
to  provide  for  the  expenditure  of  $5,000,000  as  a  prelimin- 
ary step  toward  taking  over  the  Toronto  Street  Railway  in 
1931.  The  Transportation  Committee  will  prepare  a  report 
on  the  matter. 
Windsor,  Ont. 

The  Sandwich  town  council  have  declined  to  adopt  a 
by-law  authorizing  a  fare  increase  for  the  Sandwich,  Wind- 
sor and  Amherstburg  Railway  which  it  was  intended  to  sub- 
mit to  the  ratepayers  on  June  14. 


National  Board  of  Fire 
Underwriters 

gave  their  approval  to  Allen  non-acid  sodering 
fluxes  after  testing  them  for  nearly  two  years  be- 
tween the  time  we  submitted  samples  and  the 
time  their  report  was  issued.  And,  thus  far,  no 
other  sodering  fluxes  have  been  approved.  Send 
for  samples. 

Bissett  &  Webb 

126  Lombard,  Winnipeg,  Man.,  Canada 
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POWER  CABLE 


350,000  CM.  3-Conductor  12000  volt 

Paper  Insulated,  Steel  Tape  Armoured  Cable 

Overall  Diameter— 3.62  ins. 

Built  to  Specifications  of  Hydro-Electric  Power  Commission 

of  Ontario 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary  Vancouver 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

$2.80  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


For  Sale 

75   Kw.    Bullock   generator,  3-ph.,  (jO  cy.,  000 

r.p.m.,   run   3   years,   p'erfect  condition.  ]!ox  'J4'.) 

Electrical  News,  Toronto.  11 


WANTED 

A    practical   Electrician,    capable    of  adjusting 
and  repairing  motors  and    domestic  appliances. 
A  good  chance  for  advancement. 
Address, 

HYDRO   ELECTRIC  COMMISSION, 

Kit.f.  St.  Thomas,  Ont. 


COMPETENT  ELECTRICAL  AND  MECH- 
ANICAL ENGINEER,  shortly  emigrating,  seeks 
position  in  charge  of  Works  or  Factory  Plant, 
nine  years  first  class  varied  experience,  includ- 
ing two  years'  Admiralty  experience,  with  Suc- 
tion Gas  Plants,  all  types  of  Internal  Combus- 
tion Engines,  Steam  Engines  and  Boilers,  direct 
and  alternating  current  machinery,  Chemical 
Plant.  Young,  ambitious,  good  organizer.  To- 
ronto district  preferable.  Communicate  Siddall, 
?.")  Lydyett  Lane,  Barnton,  Northwich,  Cheshire, 
England.  11-12 


Representation  Wanted 

Manufacturer  of  Alternating  Current  motors 
wishes  active  representation  in  Toronto  and 
vicinity.    Box  936,   Electrical   News,  Toronto. 


Steel  Trolley  Wire  Being  Substituted  for 
Copper  in  Los  Angeles 

The  substitution  of  steel  trolley  wire 
for  copper  wire  has  just  been  begun  by 
the  Los  Angeles  Railway  Company.  Of- 
ficials of  the  company  state  that  they 
have  been  unable  to  obtain  a  sufficient 
supply  of  copper  wire  to  care  for  their 
maintenance  needs  and  that  the  price  of 
copper  wire  is  so  high  as  to  be  practical- 
ly prohibitive.  They  feel  that  steel  wire 
is  not  nearly  as  good  and  as  it  is  much 
heavier  it  requires  several  times  as  many 
men  in  its  installation.    Also  there  is  no 


doubt  that  it  will  prove  more  injurious  to 
trolley  wheels  than  did  the  copper  wire. 
Twenty-six  miles  of  steel  wire  has  al- 
ready and  will  be  installed  as  rapidly  as 
possible.  More  of  this  steel  wire  is  n 
the  way. — Electric  Railway  Journal. 


PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


Ko. 

II.  P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 ' 

3 

25 

550 

480 

Westg. 

1 
2 

To 

25 

550 

725 

Westg. 

52 

3 

25 

550 

720 

Lancashire 

50 

3 

25 

550 

720 

Westg. 

1 

40 

25 

n.^o 

710 

Westg. 

2 

:i5 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

3 

25 

550 

720 

Westg. 

1 

:io 

m 

220 

720 

I-  .  .\I. 

1 

25 

3 

25 

550 

1440 

.1.  &  M. 

1 

25 

3 

25 

550 

725 

Westg. 

1 

25 

3 

25 

550 

720 

Lancashire 

1 

25 

2 

Of) 

220 

945 

Westg. 

1 

20 

3 

25 

550 

1440 

J.  &  M. 

1 

20 

3 

25 

550 

710 

Westg. 

2 

15 

.i 

25 

550 

140O 

Lancashire 

■i 

15 

3 

25 

5.50 

7.S0 

Westg. 

1 

15 

3 

25 

550 

710 

Chap.  &  W 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

-•A 

3 

25 

r>r,ti 

1.500 

lane-Hav. 

1 

-'A 

25 

.550 

725 

Westg. 

1 

'•A 

3 

25 

550 

750 

C.  G.  E. 

2 

5_ 

3 

25 

550 

1440 

Excelsior 

5 

3 

25 

5.50 

7.50 

C.  G.  E. 

4 

4 

3 

25 

550 

140<> 

Excelsior 

2 

3 

3 

25 

550 

1500 

C.  G.  E. 

4 

3 

3 

25 

550 

1400 

Excelsior 

Write  Us 

for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont 


GREATER  BUYING  POWER 

That  is  what  the  trade  paper  represents  to  the  man  who  is  a 
regular  and  careful  reader  of  it. 

In  its  editorial  columns  he  finds  useful  ideas  that  help  him 
in  his  business — helps  and  hints  that  smooth  out  many  of 
the  rough  spots — plans  the  other  fellow  has  tried  and  found 
successful. 

The  advertising  pages  are  also  a  source  of  valuable  informa- 
tion. Here  he  learns  what  the  manufacturer  has  to  offer — 
how  those  goods  are  made — the  materials  that  enter  into 
their  manufacture  —  when  salesmen  are  on  the  road— special 
opportunities,  etc. 

He  keeps  thoroughly  posted  on  the  market,  because  the 
trade  paper  is  in  close  touch  with  the  situation  and  gives 

^'="yut\^  him  accurate  knowledge  of  conditions — when  and  what  to 

*~  ft  buy. 

^  Jffli,^  Read  your  trade  paper  thoroughly  each  issue  and  make  a  re- 

'^'^'^a^  fere  nee  file  of  it.  You  will  often  have  occasion  to  refer  to  it. 
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In  Constructing 


Automatic  Start  Induction 

Polyphase  Motors 


the  field  and  armature  windings  and  general  design  of  all  parts  are  made 
to  permit  a  maximum  amount  of  ventilation.  All  parts  are  constructed 
with  the  use  of  standard  jigs  and  gauges. 

y2  to  60  H.P. 
They  Keep-a-running 

CENTURY  ELECTRIC  COMPANY 

St.  Louis,  Mo.,  U.S.A. 

SALES  OFFICES  IN  PRINCIPAL  CITIES 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,     Cireat  West  Electric  Co.,  Ltd.,       Rudel-Belnap  Machy.  Co.,  Ltd.,        Rankin  &  Cherrill,  55  Hastings 
294  Adelaide  St.   W.,  Toronto  Winnipeg,  Man.  Sliaughnessy  Bldg.,  McGill  St.  Montreal.  St.  W.,  Vancouver,  B.C. 


CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON  -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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Strong  Selling  Features  of  Durable  Daytons 

Mean  Real  Profit  for  Dealers 


Durable  Dayton  Fans  are  easy  to 
sell  and  good  to  sell  because  of 
their  quality — they  mean  satisfied 
customers  and  repeat  orders — Day- 
ton fans  are  sturdily  made,  for 
long,  untroubled  service.  They 
consume  less  current  and  their 
square-end  blades  deliver  more 
breeze. 


The  line  is  complete,  including 
electric  ceiling,  desk,  and  wall 
bracket  models  for  alternating  and 
direct  current,  exhaust  fans  and 
water  motors.  Easily  adaptable; 
all  Dayton  desk  fans  can  be  immedi- 
ately converted  into  the  wall  brack- 
et type. 


Opportunity  to  "Cash  In 


Illustrating  Durable 
Dayton  No.  676 

Six  blade  13  or  16  inch 
Oscillating  Fan,  con- 
vertible to  bracket 
position. 


Demand  is  for  quality  now, 
stronger  than  ever  before — Day- 
tons  have  held  the  fan  quality 
leadership  for  26  years,  the  best 
fan  for  every  purpose. 


Durable  Dayton  dealers  are  giv- 
en co-oj)eration ;  sales  helps  and 
advertising  that  brings  m  custom- 
ers and  profits. 


Write  for  Catalogue  and  Prices  Now 


DAYTON  FAN  &  MOTOR  CO. 


DAYTON,  OHIO 


YOU  ARE  INVITED  to  come  and  see 

us  in  our  new  Office  and  Warehouse  premises  in  the  Purman 
Building.  It  doesn't  matter  whether  you  use  Aluminium 
in  any  form  or  not;  you  will  be  interested  in  our  display  of 
various  forms  of  the  metal  and  maybe  we  can  tell  you  a  few 
ways  in  which  you  can  save  money  if  you  do  use  it.  Fur- 
thermore, we  like  to  think  of  our  office  as  an  information 
bureau  for  all  electrical  and  manufacturing  men  in  the 
City.  Come  in  and  make  use  of  it. 

q    We  sell  Aluminium  too. 


The  British  Aluminium  Co.,  Limited 

{of  London,  England) 

265  Adelaide  Street  West  Toronto 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  i)hotograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new^ 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Under^vriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible 

Limited 

Guelph       ^  Canada 


Co. 
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A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 


ECONOMY  renewable  FUSES 


are  commended  to  the  practical  electrician  and  engineer  be- 
cause in  performance  they  do  all  that  could  be  asked  of  any 
fuses  and,  in  addition,  cut  annual  fuse  maintenance  costs  80^. 

This  pioneer  renewable  fuse,  when  blown,  is  instantly  re- 
stored to  its  original  efficiency  by  an  inexpensive  "Drop  Out" 
Renewal  Link — the  most  efficient  and  economical  of  all  re- 
newal elements.  It's  the  work  of  a  moment  for  even  a 
novice  to  replace  the  link  and  renew  the  fuse. 

ECONOMY  renewable  FUSES  are  used  by  representative 
houses  in  all  branches  of  industry  throughout  North  America, 
and  are  sold  by  most  leading  jobbers  and  dealers. 

Write  for  Catalogue  20 

Economy  Fuse  &  Mfg.  Co.  of  Canada,  Limited 

UNITY  BLDG.  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses— to  150,000  volts 
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UNIVERSAL  BUSHINGS 

FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


Nos.  2  &  4 


Nos.  1  &  3 


Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

BEWARE  OF  IMITATIONS 
Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,   Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building.  Winnipeg,  Man. 


What  I  Want" 


This  is  exactly 
what  you,  or 
any  one  else, 
will  say  after 
having  bother- 
ed around  with 
loose  extension 
cords. 


The  Automatic  Extension  Reel 

for  Electric  Lamps 

Obviates  the  necessity  of  dragging  your  cord  over 
the  floor,  thus  wearing  out  insulation  and  breaking 
sockets,  guards,  etc.  Takes  your  light  just  where  you 
want  it,  locks  at  any  point,  and  automatically  rewinds 
your  cord  when  you  are  through  with  light.  Con- 
tains 25  feet  of  approved  reinforced  weatherproof 
cord. 

Approved  by  the  Underwriters,  and  endorsed  by 
fire  and  electrical  bureaus  everywhere.  Fully  pro- 
tected by  two  basic  patents  and  more  pending.  Write 
for  further  particulars  and  prices. 

The  Cincinnati  Specialty  Mfg.  Co. 

Inc. 

1907-19  Powers  St.,  West,     Cincinnati,  Ohio 


The  Continued  Success 

of 

Colonial  Copper  Clad  Wire 

TP*0€  MABIt 

is  due  to  the  perfection  and  con- 
tinued supremacy  of  weld  between 
the  copper  and  steel,  and  an  expert 
knowledge  of  and  skill  in  the  pro- 
duction and  uses  of  high  grade 
electric  wire  and  cable  products. 

Fur  over  10  years  C.C.C.  Wire  has  main- 
tained its  supremacy.  During  that  period  it 
has  been  contintiously  produced  according  to 
the  same  methods  in  millions  of  poinids  yearly 
for  the  most  exacting  buyers  of  wire  products 
for  electrical  uses. 

Colonial  Copper  Clad  Wire  has  been  pro- 
duced continuously  for  a  longer  period  and  in 
larger  (juantities  than  the  combined  (juantities 
and  periods  of  manufacture  of  all  other  past  or 
present  competitive  products.  It  has  stood  the 
acid  test  of  time  in  service  tests  and  unbroken 
continuity  of  manufacture  as  no  other  wire  has 
done. 

It  is  probably  not  overstating  the  case  to 
say  that  Colonial  Copper  Clad  Wire  is  the  only 
copper  clad  wire  that  has  been  produced  in 
which  a  thorough  weld  is  secured  between  the 
copper  and  the  steel — a  weld  made  by  pressure 
between  two  accurately  centralized,  previously 
treated  and  prepared  plastic  metals,  on  exact- 
ly the  same  principle  that  the  blacksmith 
welds  his  two  pieces  of  iron  into  a  single  piece 
of  equal  or  greater  strength  than  the  original 
bars.  The  most  exacting  tests  of  twisting, 
pulling,  hammering,  heating,  and  quenching, 
immersion  in  acids,  etc.,  fail  to  indicate  that 
the  union  between  copper  and  steel  in  Colonial 
Copper  Clad  Wire  is  not  of  a  strength  sub- 
stantially equal  to  the  strength  of  the  copper 
itself.  A  weld  of  this  sort  must  not  be  con- 
fused with  a  union  where  the  metals  are  mere- 
ly melted  together. 

Do  not  be  misled,  but  write  for  Bulletin  No. 
202  for  further  information  about 
C.C.C.  Wire. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Hamilton,  Ont. 


Montreal 


Toronto 


Hamilton 


Seattle 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,       HAMILTON,  ONT. 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  8%  inches;  Width.  8^ 
inches.  Holder,  2%  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 


PITTSBURGH,  PA. 

Canadian  Distributors 


JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


DIRECT  READING  OHMMETERS 


Thompson-LeveriDg  Co.,  Philadelphia,  Pa.,  U.S.A. 


HAHBKflBRE 


B  This   resolution   has    started    many   manufacturers  J 

■  towards  better  and  more  economical  production.  Take  B 

7  the  various  parts  of  your  machine  or  specialties,  no  ■ 

-  matter  what  other  materials  they  are  now  made  of.  Send  them  g 
g  to  us.    We  tell  you  what  parts  could  be  advantageously  made  of  S 

  Spaulding  Hard  Fibre.  g 

g  Spaulding  Hard   Fibre  is  rapidly  replacing  iron,  steel,  brass,  B 

g  copper,   rubber,  wood,  leather,   raw-hide,  porcelain  and  other  ma-  g 

g  terials. 

-  Send  in  your  parts — tell  us  what  they  are  used  for  and  how  g 
g  much  they  are  costing  you.  Our  recommendations  may  save  s 
g  you  money.  _ 

I  J.  SPAULDING  &  SONS  CO..  Tonawanda,  N.  Y.  I 

=  SUBURB  OF  BUFFALO  g 


449  Broome  Street, 
New   York  City. 


lee  N.  Clinton  Street, 
Chicago,  III. 

I! 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work.,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

14;{  IJeaver  Hall  Hill,  MONTRE.AL 
592  Notre  Dame  Avenue,  WINNIPEG 
C74  Barrington  St.,  HALIFAX. 
W.  H.  Ilazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 
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OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our    nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  S>le>  Oflice    72  W.  Adami  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


We  have 
cycle 


the  following  3 
Used  Motors  in 


phase,  60 
Stock. 


Xo. 

II. P. 

Volts 

K.l'.M. 

Xo 

.  II. I'. 

Volts 

k.l'. 

M. 

2 

3 

550 

1800 

50 

2200 

5 

5 

550 

1800 

0 

900 

o 

r» 

550 

1200 

2 

50 

2200 

720 

•> 

550 

900 

4 

75 

2200 

900 

4 

7/2 

550 

1200 

2 

75 

2200 

720 

4 

10 

550 

1200 

100 

2200 

;i 

10 

550 

900 

2 

900 

15 

550 

1200 

7 

100 

2200 

720 

2 

15 

550 

900 

2 

100 

2200 

600 

e 

20 

550 

1200 

1 

175 

2200 

600 

2 

20 

550 

900 

2200 

600 

2 

30 

550 

900 

0 

200 

Slip 

3 

35 

550 

900 

1 

5 

550 

900 

Uing 

4 

35 

550 

720 

1 

550 

900 

Slip 

Ring 

3 

50 

550 

900 

0 

10 

550 

900 

Slip 

Ring 

2 

50 

550 

720 

20 

5 

75 

550 

900 

2 

550 

1200 

Slip 

Ring 

2 

75 

550 

720 

1 

30 

550 

1200 

Slip 

Ring 

1 

100 

550 

600 

1 

50 

550 

900 

Slip 

Ring 

8 
12 

100 

550 

720 

1 

250 

2200 

720 

Slip 

Ring 

100 

550 

900 

3 

200 

550 

600 

Motor  and  Transformer  Repairs 
Promptly  Attended  to 

A.  A.  GIDDINGS  &  GO. 

Electrical  Engineers  and  Contractors 

Installations,  Maintenance  and  Motor  Repairs 

200  Mountain  St.  -  Montreal 

Telephone:  Up  2049 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Buildingr,  Toronto 

Works 

Shawinigan  Falls,  P.  Q.         Tororto,  Ont. 

ALVMINUM 

Electrical  Conductors 
Sheet  J^S-t 
Castings  Rrd 
Tubing  Spec' a  p  s 
Fabricated  Articles 

Send  inquiries  to  — 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 


guards  give  your  lamps 
just  such  protection. 

Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand the  attention  of 
every  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana. 


"Clearlite"  No.  2604. 

A  commercial  lighting  unit  of  wonderful  efficiency. 
Scientifically  constructed  to  give  the  utmost  in  light. 
We  have  "Clearlite"  fixtures  in  several  styles. 

Write  for  information  and  prices. 
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New,  Slightly  Used  and 
Second  Hand  Motors 
For  Sale 

Type  Squirrel  Cage  Constant  Speed 
25  cycle,  220  volts. 


5  H.P.,  1500  R.P.M. 
-5    "  750 


Lincoln. 
Lincoln. 


25  cycle,  550  volts. 

5—  1 

H.P.,  1500  R.P.M., 

Lincoln. 

1—  1 

"  1400 

Westingliouse. 

1—  1 

750 

General  Electric. 

3—  2 

"  1500 

Lincoln. 

2—  3 

1500 

Lincoln. 

5—  5 

"  1500 

Lincoln. 

1—  7!4 

"  1500 

Lincoln. 

1—10 

750 

Lancasliire. 

1—10 

"  1400 

Westingliouse. 

2—10 

"  1500 

Lincoln. 

1—10 

"  1400 

Fuller.* 

1—15 

720 

Crocker- Wheeler. 

1—15 

"  1500 

Lincoln. 

1—20 

720 

Westinghouse. 

3—20 

"  1440 

Westingliouse. 

1—25 

720 

Crocker- Wheeler. 

1—25 

750 

Westinghouse. 

1—25 

750 

General  Electric. 

1—30 

750 

Westinghouse. 

1—30 

720 

Crocker- Wheeler. 

1—35 

750 

Lincoln. 

1—35 

720 

Crocker- Wheeler. 

1—35 

750 

Westinghouse. 

*Slip  ring,  variable  speed. 

60  cycle,  220  volts. 

1—  1  H.P.,  1200  R.P.M.,  Westinghouse. 

1 —  1  "  1200       "  Lincoln. 

1—  2  "  1800 

2—  :(  "  ISOO 

1—  5         "  1200 

2—  10  "  1200 
]— 15  "  1200 
1—35         "  1200 

60  cycle,  550  volts. 

1—  1      H.P.,  1800  R.P.M.,  Lincoln. 

2—  2         "  1200 

3—  7^      "  1200 

1—  15  "  1200 

2—  50  "  900 
2—75  "  900 
1—100  "  900 

Our  list  of  motors  has  been  reduced 
by  16  since  first  published  one  month 
ago.  Every  motor  in  the  list  is  in 
good  runnmg  order — The  Lincolns 
are  Fully  Guaranteed. 

Lincoln  Electric  Co. 

of  Canada,  Limited  TORONTO 

Assembling  and  Repair  Shop 
3  Jarvis  St.,  TORONTO 


1109 
T«mple  Building 


In  our  Toronto  Shop  we  have  3  Lincoln  Arc 
Welders  and  can  handle  electric  arc  wel- 
ding in  the  shop  or  outside  even  where  no 
supply  current  is  available. 


New  Tumbler  Switch 

Snap  Cap — No  Screw 


Quick 

"Make" 

and 
"Break" 


A  Much 
Improved 

Switch 
For  The 
Same 

Money 


Manufacturers 

The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


Trade 


Mark 


No.  102 

Telephone  Insulator 

Height  2.^  inches,  diameter  1^  inches 
with  two  i  inch  wire  grooves. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 

wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 

Canadian  Agents: 

R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


96  King  St.  East 
401  New  Birks  BIdg. 
406    Vancouver  Block 
703    Confederation    Life  Bldg. 
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Tho».  S.  Young.  General  Manager 

Hugh  C.  MacLean,  Limited 

Publishers 

;   Footwear  Canada  Lumberman 

Contract  Record    Electrical  News  ' 

MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 
and  Engineering 

The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor; 
The  Commercial    Western  Lumberman 


Toronto,  Montreal,  Winnipeg, 
Vancouver,  Chicago,  New  York, 
I,«ndon,  (Kng.) 


Menominee 
Fans 


Good  Quality  combined  with  Medium  Prices. 
We  have  in  stock  eight  inch  single  and  three 
speed  and  oscillating  twelve  inch  and  sixteen 

inch  ctscillating-.  Get  nnr  trade  discounts  before 
stock  is  exhausted. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  E.  TORONTO 


NoteThat  -The  Cheapest 

STORAGE  BATTERIES 

are  those  made  by  the  Canadian  Hart  Accumulator 
Company  at  St.  Johns,  Quebec. 

Save  at  least  35  per  cent,  customs  duties  on  Storage 
Batteries  for  every  purpose.  For  lighting  Farms, 
Towns,  Country  Houses,  or  for  Electric  Trucks, 

May  We  Quote    ?    Our  Prices  to  You 


CANADIAN  HART  ACCUMULATOR 

CO.,  LIMITED  ST.  JOHNS,  QUE. 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Cbarks  H.  mitchell 
Percivai  H.  mitcbell 

Consulting  and  Saperviiinf 
Englntert 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering:. 

Trader*  Bank  Building,  TorontO 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires.  Cables. 
Insulators,  Transmission  Towels  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical.  Electrical.  Hydraulic,  Steam,  Gu 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625   Coristine  BIdg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  605  McGill  BIdg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Life  BIdg.  TORONTO 


Chas.  Brandeis,  C.E.,E.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 


Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

390  PHILLIPS  PLACE     1  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irriitation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  In  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience In  Patents  and  Practical  Engineering 
Kent  Building,  TOPOWTr* 
Yonge  and  Richmond  Sts..    »  I  U 


Ty||jig_5.coPY«icHTs&jra^g 


STANLEY  LIGHTF007 

RCG  O  PATENT  SOLICITOR  AND  ATrORNEV 

LUMSDEN   BLDG.(*^*J  y^f,^^t."  )  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 

M«NT<ON    TM<*    F*I>«F1}  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical   Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pcmco   (Philadelphia  Elec.  &   Mfg.  Co.) 


Electrical  Testing 

Laboratories 

'Electrical,  Pbotometrical  and  Physical 
Test*  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U^.A. 


PROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENr  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PNONI 

MAIN 
2582 


RIDOUT  8c  MAYBEE 

Kent  BIdg.,  Yonge  St. 
TORONTO       .       .       .  CANADA 


ESTABLISHED  1S49 

BR  ADSTREET^S 

Offices  Throughout  the  Civilized 
World. 
E.\ecutive  Office: 
Nos.  340  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  .merchants,  by  the  mer- 
cliants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  oflSces.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

OfTiccs  in  Canada  :  Halifax,  N.S.  ;  Hamilton, 
()nt. ;  I^ondon,  Ont. ;  Montreal,  Que.;  Ottawa, 
Ont.  ;  Quebec,  Que.;  St.  Tohn,  N.B.  ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alia. ; 
Sydney,  N.S'. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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Made  in  Canada 
Conduit 


Manufactured  by 

Orpen  Conduit  Co.,  Limited 


Toronto 


THE 


Amelite 


Eliminating  the  Difficnlties  of 
Efficient  Store  Lighting 

Brilliant,  thoroughly  diffused  light,  a  fixture  that  is 
handsome  yet  moderate  in  cost,  you  get  these  in  the 
AMELITE — a  real  achievement  in  store  lighting  effi- 
ciency. 

It  gives  you  all  the  advantages,  and  none  of  the  disad- 
vantages, of  the  separate  bowl  and  reflector.  One  piece, 
no  connections ;  readily  installed.  The  prismatic  crystal 
band,  which  diffuses  the  light,  is  a  feature  alone  sufficient 
to  make  the  AMELITE  a  noteworthy  success. 

For  you  the  AMELITE  means  sales — quick,,  sure  and 
certain.  Its  established  demand  assures  a  ready  market 
for  you. 

Write  for  Prices  Today 

Consolidated  Lamp  and  Glass  Company 

CORAOPOLIS,  PA. 

WM.  P.  GARVIN,  Canadian  Representative, 
62  King  Street  East,  HAMILTON,  ONTARIO 


The  AMELITE  Is  made  in  three  sizes,  furnished  with  or  without  fixture. 
For  the  extra  large  room  use  the  14  in.  AMELITE. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


AIR  PRESSURE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 

Wagner  Electric  Mfg.  Company  of  Canada 
ALUMINUM 

British  Aluminium  Company 
Northern   Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Ferranti   Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Klectiic  Company 
Northern  Electric  Company 
Wagner  Electric   Mfg.   Company  of  Canada 
Weston  Electrical   Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin   Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National   Metal    Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC    EXTENSION  REELS 
Cincinnati   Specialty   Mfg.  Co. 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle.  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 
BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Drill    &    Electric    Box  Company 
Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T..  Ltd. 

BUS  BAR  SUPPORTS 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 
Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 
CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Electrical  Engineers  Kf]iii|)mciit  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

CABLE  RACKS 
Electrical  Engineers  lirpiiiiMunl  Co. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Westinghouse  Company 


CAR  EQUIPMENT 
Ohio   Brass  Company 

Mlectric  Service  Supplies  Company 

CAR    LOADERS    AND  UNLOADERS 
Portiible    Machinery  Co. 

CENTRIFUGAL  PUMPS 
Boving"  Hydraulic  &  Engineering  Company 
Canadian   AUis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHANDELIERS 
lleardslcc  Chandelier  Mfg.  Company 
CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln  Electric  Company  of  Canada 
Pringle.  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General   Electric  Company 
Cutter  Electric  &   Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 

Monarcl)    Electric  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 
Philadelphia  Electiic  Co.   Supply  Dept. 

CLAMPS.  INSULATOR 
Electrical   Engineirs   Eriuipment  Co. 
I'hiladelpln'a  Electric  Co.  Supply  Dept. 

COAL  HANDLING  MACHINERY 
Portable   Machinery  Co. 

COILS 
Cleveland  Armature  Works 
Electrical   Engineers  Equipment  Co. 

CONTACTOR  THIRD  RAIL  MATERIAL 
Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 
Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 
Ideal  Commutator  Dresser  Company 

CONDENSERS 
Bovine  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 
CONDUITS 
American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsuladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 
Portable  Machinery  Co. 

CONDUIT  BOX  FITTINGS 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 
Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  Si  Repairs  Company 

CONNECTORS 
no.ssert  Sr  Company 
Electrical  Enginecis   Equipment  Co. 
W.nlger  Connector  Company 

COOKING  DEVICES 
Canadian  General   Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann   Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electr'c  Company 

Phillip!   Electrical   Works,   Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 

CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 
Electrical  Kngineirs  E(iuii)ment  Co. 
Electric  Service  -Supplies  Company 
riiiladelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 
riiiladelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
C.est,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric   Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian    Drill   &   Electric    Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 
FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Dayton   Fan  &  Motor  Co. 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanired) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Work*,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

P.eardslce    Chandelier    Mfg.  Co. 
Benjamin  Electric  Maniifacturinf  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Compan> 
Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Kegistered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

.      FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

FORM  STEEL  BOXES 
Canadian  Drill  &  Electric  Box  Company 

FUSES 

Russman  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  A  Manufacturing  Company 

G  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott.  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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Electrical  Switch  Boxes 


of  the  Finest  Construction 


Form  Steel  Boxes,  Motor  Starting  Switches,  (steel 
enclosed).  Motor  Drip  Pans,  Motor  Covers,  Rheostat 
Boxes  and  Accessories. 

Constructed  to  give  the  best  service  and  made  ac- 
cording to  the  best  principles  of  workmanship  in  every 
detail. 

Illustration  shows  our  new  Service  Box  No.  1005, 
30  Amp.,  125  Volt,  double  pole,  size  8"  long  x  5^4" 
wide  X  2'/i"  deep.  It  has  a  carrying  capacity  up  to 
standard  and  is  approved  by  Hydro  Electric  Commis- 
sion. High  grade  material  and  the  best  of  workman- 
ship, make  this  box  the  most  reliable  on  the  market, 
and  no  other  box  can  be  installed  so  quickly. 

We  carry  a  complete  line  from  30  amp.  125  volt  up 
to  and  including  1200  amp.  600  volt,  and  we  always 
have  on  hand  from  4000  to  5000  type  E  Boxes  ready  for 
delivery. 

Why  not  get  our  prices.  You  will  find  them  reason- 
able.   Our  aim  is  reliabilty  and  value  with  every  order. 

Canadian  Drill  and  Electric 
Box  Company,  Limited 


1402-10  Queen  St.  Ea*t 


TORONTO 


THE  NEW  COMPETITION 

An  examination  of  the  conditions  underlying  the  radical  change  that  is  taking  place  in  the 
commercial  and  industrial  world —the  change  from  a  competitive  to  a  co-operative  basis. 

By  Arthur  Jerome  Eddy,  Author  of  "The  Law  of  Combinations"  etc. 

Mr,  Eddy  believes  that  a  radical  change  is  taking  place  in  the  commercial  and  in- 
dustrial world.  He  preaches  the  same  doctrine  as  Mr.  W.  L.  Goodwin,  the  get-together 
doctrine.  He  believes  that  competition,  as  it  is  generally  practiced,  is  costly  in  operation, 
and  he  offers  some  very  practical  and  concrete  suggestions,  including  the  "open  price" 
policy,  about  which  we  are  hearing  so  much  and  which  promises  solution  of  some,  at  least, 
of  the  ills  in  our  industrial  life. 

Mr.  Eddy's  book  is  for  the  man,  no  matter  what  his  business  in  life,  who  has  a  com- 
petitor— and  that  includes  most  of  us.  It  opens  to  view  a  "land  of  promise"  where  every- 
body gets  a  square  deal  and  everybody  knows  he  gets  it.  No  man  can  read  this  bocjk 
without,  in  some  measure,  having  his  business  policy  affected  thereby. 

Sixth  revised  edition,  including  the  full  texts  of  the  Clayton  and  the  Federal  Trade 
Commission  Laws,  all  important  provisions  of  which  are  explained,  defined  and  com- 
mented upon.    423  pages,  including  index;  price  $1.60  postpaid  from  the 
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FUSE  BOXES 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Power  Plant  Equipment  Company 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton   Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson   Glass  Company 

GROUNDING  BOXES 

Pliiladelphia  Electric  Co.  Supply  1  )eparliiieiil 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Iluhbell  Company 
McGill  Manufacturing  Company 

Monavcli    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Ilamillon   Company,  Wni. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern   Electric  Company 
Spielmann   Agencies,  Registered 

HIGH  VOLTAGE  FUSES 

lileclrical  Enginccis  Equipment  Co. 

HYDRAULIC  MACHINERY 

Roving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons_  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Tnc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  fHard  Fibre) 
SpauUins  &  Soni  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Wcitinghouae  Company 

Electric  Service  Supplies  Company 

Hatheway  St  Knott,  Inc. 

Illinois   Electric    Porcelain  Company 

Moloney  Electric   Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Eleetrtct  Lto. 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco-Pliilips   Co.,  Limited 
Electrical   Maintenance   &   Repairs  Company 
llall  i>t  Co.,  W.  A. 
Hatheway  &  Knott 
NortJiern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 

I'Ueclrical   Engineers   Equipment  Co. 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
F.lectric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio   Brass  Company 
Pringle,  R.  E.  T. 
Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams  Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds   Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros.. 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric  Repair   &  Contracting  Co. 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myeri 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self- Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian   Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spiclntann  Agencies  Regd. 


PAINTS  A  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  VolUge) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Roving  Hydraulic  &  Engineering  Company 

Ilamillon  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Cotnpany 
Northern  Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada.  Limited 

PORCELAIN 

Canadian    Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Roving  Hydraulic   &   Engineering  Company 

MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric  Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 
Harvey  Hubbell  Company 
Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch   Electric  Company 

REPAIRS 

Electrical  Maintenance  &  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian   Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADES 

Beardslee  Chandelier  Mfg.  Company 

SHADE  HOLDERS 

Harvey  Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Companr 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch   Electric  Company 
National  Meta)   Molding  Cempany 
Northern  Electric  Company 
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"Peirce" 
Means 
Quality 

in    all   kinds   of  Electric   Pole  Line 
Hardware,  Fixtures  and  Brackets, 
This  well  known  line  is  in  use  all  over 
the  Dominion    a   sufficient  guarantee 
of  its  reliability. 

We  invite  inquiries    and   are  always 
pleased  to  quote  prices. 

SEND  US  YOUR  SPECIFICATIONS 

Acme  Stamping  &  Tool  Works  Ltd. 

Hamilton  •  Ontario 
Affiliated   with   Hubbard  &  Co.,   Pittsburg,  Pa. 


NACCOVERN 

ftCONPANY 


IMOSF 
OMIH 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff   of   Engineering  Specialists  with    three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS  AND   SELLERS  OF 
NEW  AND   USED  MACHINERY 

A   Continent-wide  Service 


Resurface 
Commutators 
While  in 
Service 

The    Ideal  Resurfacer 
A/ill    keep    your  commu- 
tators   in    perfect  condi- 
tion.      You    can  forever 
eliminate  the   trouble  and 
expense  of  shutting  down 
equipment  to  turn  down 
Lon-.mutators   on   a  lathe.    They  can   be  kept 
in  perfect  condition  by  the  occasional  use  of 
ihe  Ideal  Resurfacer  while  running  under  full 
load. 

IDEAL 

COMMUTATOR  RESURFACER 

is  a  manufactured  abrasive  block  that  will  quickly  cut  down 
high  mica  ridges  and  high  bars,  smooth  out  grooves  and 
low  spots  on  your  commutlators.  It  is  non-metallic  and  non- 
copper  collecting.  Not  a  natural  stone,  sometimes  hard  and 
sometimes  soft.  that  clogs  with  copper  dust,  but  a  specially 
prepared  product  of  uniform  density  and  cutting  quality  through- 
out. 

FOR  "D  C"  OR  "A  C"  EQUIPMENT 

The  Ideal  is  equally  elective  on  both  "D-C"  and  "A-C"  equip- 
ment— it  will  keep  commutators  and  collector  rings  smooth,  free 
from  sparking  and  save  in  wear  and  tear  upon  carbon  brushes. 
It  will  pay  for  itself  many  times  through  increased  efficiency  of 
your  equipment  and  in  tin-.e  and  labor  saved,  keeping  commuta- 
tors and  collector  rings  in  A-1  condition. 

SEND  THE  COUPON 

In  order  that  you  may  convince  yourself  of  the  value  of  the 
'i\:3l  we  want  ycu  l«  try  it  out  on  your  own  equipment.    If  you 

like  it  send   us   a  check — if  not  return   it  at  our   expense  the 

t:ial  will  rot  have  cost  you  a  cent.  That  is  fair — fill  out  the 
coupon  now  while  the  matter  is  in  mind. 

The  Ideal  Commutator  Dresser  Co. 

4  South  Dearborn  St.,  Chicago 


Send  the  Coupon  for  Free  Trial  to  our  Nearest 
Representative 


Cleaton    Company    (Canada)  Ltd., 
229    Coristine  Building, 

Montreal,  Quebec. 

W.  J.  Yeo  &  Co., 

413  McLean   Block,  Alberta. 

Gentlemen:  Please  send  me  an  Ideal 
Commutator  Resurfacer  for  free  trial. 
]f  I  like  it.  I'll  pay  for  it.  If  I  don't 
like  it,  I  will  return  it.  I  want  to  use 
it  on  equipment  with  approximate 
T.p.m.,  width,  diameter  and  clearance, 
as  follows: 


Approximate  R.P.M  

Diameter  of  Commutator  or  Ring   

Approx.  width  of  commutator  or  ring  surface.... 

Approx.  distance  between  brush  sets   

Condition    Coll.    Ring  Material 

(Copper,  Steel,  etc.)   

My  name  is   Position   

Company   

Company  address  

City   State  
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SOLDERING  FLUXES 
Allen  Company,  L.  11. 
Bissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National   Electric   Heating  Company 

STAMPINGS 
I'liedley-Voshai  dt  Company 

STANDS— VISE,  PORTABLE 
Martin  &  Sons,   H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart   Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Crouse  llinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Devoe  Electric  Switch  Company 
Electrical  Engineers  Equipment  Co. 
Ferranti   Electrical  Company  of  Canada 
Moloney  Electric  Company 
Mona]cli    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 
Monarcli    Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 

Canadian    Crocker- Wheeler  Company 

Canadian  General  Electric  Company 

Canadian  Westinghouse  Company 

Cunibeiland   Electric   Mfg.  Company. 

Dominion  Iron  &  Wrecking  Company 

Ferranti  Electrical  Company  of  Canada 

MacGovern  &  Company 

Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

Northern  Electric  Company 

Packard  Electric  Company 

Thordarson  Electric  Manufacturing  Company 

Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian  Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 

Northern   Aluminum  Company 


TURBINES 

Boving  Company  of  Canada 
Canadian  Allis  Chalmers  Company 

llaniilton  Company,  Wm. 
MacCovern  &  Company 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,   Limited,  G.  M. 
Northern    Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston   &  Company 

Onward  Manufacturing  Company 

Pringle,   R.   E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WAGON  LOADERS 
I'ortable   Machinery  Co. 

WASHING  MACHINES 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian   AllisChalmers  Company 

WELDING  EQUIPMENT 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada   Wire   &   Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground   Cable  Company  of  Can 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


Reamers 


Cutters 


Taps 


Dies 


Drills 


p.  &  W.  Co. 

Look  for  these  letters  on  the  tools 
Pratt  &  Whitney  Co.  of  Canada,  Limited 


MONTREAL 

723  Drumnnond  Bldg. 


DUNDAS,  ONT. 

WINNIPEG 

1205  McArthur  Bldg. 


VANCOUVER 

609  Bank  of  Ottawa  Bldg. 


Tune  1,  1919 


THE    ELECTRICAL  NEWS 


69 


Mica  Insulation 

We  manufacture  everything,  including:— 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 


Mica  Company  of  Canada ,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 


List  of  Motors 


<o. 

UP. 

Pliasc 

Speed 

Volts  C 

yclcs  i 

■itarter 

Make 

1 

15 

3 

1000 

050 

25 

yes 

T.II.E. 

1 

50 

H 

750 

550 

20 

yes 

C.G.E. 

1 

UO 

■.i 

750 

550 

25 

yes 

Crocker  Wlieilci 

50 

750 

220 

25 

yes 

Lincoln 

1 

25 

3 

750 

220 

25 

yes 

Lincoln 

1 

25 

3 

750 

220 

25 

yes 

C.G.E. 

1 

V> 

1500 

220 

25 

yes 

T.ILE. 

I 

.1 

3 

1500 

220 

25 

yes 

Wcstg.  cel.. 

1 

4  1 

ISOO 

110 

60 

no 

Fort  Wayne 

1 

i  1 

1800 

110 

CO 

no 

Westgli. 

1 

4  1 

1800 

110 

60 

no 

Fisher 

1 

40 

2 

900 

220 

60 

yes 

Fuller  Wcnstrom 

1 

15 

2 

1800 

220 

60 

no 

T.H.E. 

2 

5 

2  or  3 

1800 

60 

no 

Westgh.    CCI-.  rewd 

2 

1 

2  or  3 

1800 

GO 

no 

Westgh.    CCL.  rewd 

1 

/2  2 

1800 

220 

60 

no 

Westgh.  CCL. 

2 

10 

2  or  3 

1200 

60 

no 

Westgh.    CCL.  rewd 

1 

5 

1200 

220 

CO 

no 

Union  (New) 

2 

3 

3 

1800 

220 

60 

no 

C.G.E.  rewound 

4 

■J" 

A  3 

1800 

220 

GO 

yes 

Lincoln 

TRANSFORMER 

1    40  K.W.    Type  R.    2200/220  Volts,  Packaid. 

PLATER 

1    Type  C.    Ostrander  Seymour,  6  volt,  speed  750,  amp.  800. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


'HOIlftJUUOli 

RANiioiiiilf 

FOR  CVEKT  Pit  RPQim 

VHOIUIAR/ON  ii.ECMFC;»CO.<MfCAC0 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.^  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


A  Very  Suitable 

Plate  for 
Bed  Room  or 
Reception  Room 

C  483 — 4  ins.  wide  and  12  ins.  spread.    American  Patd. 

WE  ARE  THE  ORIGINATORS  OF  THE  ABOVE  DESIGN 

FRIEDLEY  VOSHARDT  CO.    "sI,.e"e*t^^"°  CHICAGO,  ILL. 

Canadian  Representatives:  DUGGAN  &  LEVY.  166  King  St.  W.,  Toronto,  Can. 
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Westinghouse 

Induction  Feeder  Regulators 


Quick-acting  magnetic  brake  enables 
very  close  regulation  of  feeder  voltage. 


Rugged  operating  motor  designed  for 
high  starling  torque  with  small  current. 


Enclosed  gear  and  pinion,  and  pro- 
tected hand  wheel 


VVcrrn  mechanism  with  end-thrust 
ball  bearing  reduces  friction,  giving 
smooth  operation. 


Heavy  steel  shaft  and  perfect  align- 
ment, give  uniform  air  gap  and  prevent 
vibration. 


Form-wound  impregnated  rotor  coils 
held  in  open  slots  by  fibre  wedges,  facil 
itate  repairs  if  needed. 


Heavy  steel  rings,  carefully  insulated 
and  assembled  over  form-wound  second- 
ary coils,  prevent  insulation  troubles 
from  coil  distortion  due  to  short  circuits 
or  current  surges  in  feeder  circuit 


Secondary  relay,  with  cclf  contained 
limit  switch,  permanently  mounted  on 
top  cover,  wired  to  motor,  and  provided 
with  terminals  for  control  circuit,  reduces 
cost  of  installation  and  eliminates  any 
chances  of  failure  of  operation  due  to 
faulty  control  wiring. 


Top  cover  with  long  bearing  bushing, 
bolted  to  bearing  bracket 


Top  bearing  bracket  bolted  to  end 
plate  easy  to  remove 


Laminated-sieel  frameless  core,  as- 
sembled by  hand  and  clamped  between 
ste^l  endplates  by  through  rivets  permits 
of  most  efficient  cooling  action  of  insu- 
lating pil  and  reduces  weight. 


Heavy  cast  bearing  bracket,  with 
bearing  bushing,  helps  eiiminato  vi- 
bration 


Single-phase  Regulator  with  Tank  Removed 

\  (Note  Complete  Accessibility) 

Above  are  given  some  of  the  reasons 
for  the  unrivalled  service  record  of 
the  Westinghouse  Type  "C"  Induction 
Feeder  Regulators.  Note  particularly 
the  rugged  mechanical  construction, 
the  heavy  bracing  of  the  stator  coils, 
and  the  unique  core  construction  giv- 
ing free  oil  circulation. 

For  more  information  write  for  leaf- 
lets 3916  and  3937. 


REPAIR  SHOPS 

Owners  of  Westinghouse  apparatus  are 
invited  to  make  use  of  our  Service  Dept. 
Repair  Shops,  where  repair  work  will  re- 
ceive prompt  and  efficient  attention.  Re- 
pair Shops  are  located  at  : 


Complete  Regulator  (Front  View) 


MONTREAL 
10  St  Sophie  Lane 

WINNIPEG 
158  Portage  Ave.  E. 


TORONTO 
16  Temperance  St.. 

CALGARY 
328  9th  Ave.  W. 


omplete  Regulator  (Rear  View) 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto 

Traders  Bank 


Montreal 

c;  laranlee 
Co'y  BIdfJ. 


Ottawa 

Ahearn  &  Soper 
Ltd. 


Halifax      Ft.  William     Winnipeg  Edmonton 


103  Hollis 
St. 


Cuthbertson 
Block 


158  Portage 
Ave.  E. 


211  McLeod 
Bldg. 


Calgary 

Canada  Life 
Bldg. 


Vancouver 

Bank  of  Ottawa 
Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commistion  ii 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.     All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suiiahir  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phona 
Adalaid* 

902-903 


162  Adelaide  Street  West 
TORONTO 


Niihls 
Baack 

1723  1930 


EMERSON  FANS 


The  Fan  With  5  Year  Guarantee 


These  powerful  fans  give  most  breeze 
for  electricity  consumed  and  the 
guarantee  is  best  evidence  of  our 
confidence  in  Emerson  Fans. 

These  quiet  running  fans  can  be 
operated  at  three  speeds.  The  oscil- 
lator can  be  adjusted  to  operate  the 
fan  at  any  angle,  also  at  three  speeds. 

Emerson  Fans  can  be  operated  on 
Hydro  lines  at  cost  of  ^  cent,  per 
hour. 

IVrite  for  Catalog  givmg  full  particulars 


McDonald  &  willson,  Limited,  Toronto 

Electric  Supplies,  Fixtures  and  Labor  Saving  Appliances  for  Factories,  Home  and  Office 
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We  have  a  large  stock  0/ 

New  and  Used 


Motors  and  Generators 


Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET 

MONTREAL 

We  extend  a  cordial  invitation  to  the  electrical  fraternity 
to  call  upon  us  in  our  new  building — the  largest  and  best  equipped 
electrical  repair  establishment  in  Canada. 


I  G  &  W  DISTRIBUTION  BOXES  | 

I  are  easily  adapted  to  any  lay  out  | 

I  A  G  &  W  Box  is  engineered  at  the  factory  to  fit  the  job;  this  permits  simple  installation  and  M 

S  relieves  you  of  enoineering-  the  job  to  fit  a  box. 

I  k     Ji  .Ji  I 


Boxes  are  made  with  various  types  of  clips  and  fittings.  Standard 
parts  are  assembled  to  suit  any  combination  of  cables  or  loads. 

Let  us  show  our  box  as  applied  to  your  conditions 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chica^fo  Ave. 


CHICAGO,  U.  S.  A. 


A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A.  H.  Winter  Joyner,  Ltd.,  17  St.  John  Street,  Montreal. 
Bentz-Richardson  Co.,  Ltd.,  692  Notre  Dame  Ave.,  Winnipeg. 
General  Supplies,  Limited,  Calgary  and  Edmonton. 


For  the  Ends  of  Cablos 


Vol.  XXVIII    No.  12 


Toronto,  June  15,  1919 


Plectrical  News 

Generation,  Transmission  and  Application  of  Electrici^  ^^^f 


4^ 


oAutnmgtic 


for  Power  or  liglit- 
ingGicuits.  Opera- 
ted by  contact  in 
iiieter,clock  or  ther- 
mostat or  by  hand 
switckDouble  acting 
lype-^hoth  openinl 
and  closing  opera- 
tions beii§  eleo 
tricalty-  governed. 
Athorou^Wy  re- 
liable switchfor 
such  service  as 
fte  control  of  sign 
andwindowli^fts, 
refrigerating  ma- 
cliines,]HDQapinotors, 
remote  control  dr- 
coitsinresidences, 
etc.  WjdtefoT 
amplete  details. 


Sandamo  Electric  Company 

of  Caiiada,Ijiiiiited 


Toronto 


Montreal 
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Positive  Protection 

is  given  when  you  use 

North ertt  E he  trie 
Shawmut  Fuses  and  Cutouts 

The  Fuses  with 

Positive  Visual  Indicator. 

Ampere  Capacity  stamped  on  Ferrule. 

Copper  current  carrying  parts. 

Full  approval  of  all  Underwriters' 

Organizations  and  Inspection  Bureaus. 

Write  to  our  nearest  house  for 
samples  and  literature 


Mort/rer/r  Eteetrie 

LIMITED 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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Actiusto  -lite 


A  FARBEKWARE  PRODUCT 


MAKK 


I'atciucil  ill  L". 


and  (,  anaila 


Every  Home,  Office  and  Store 

In  Your  Town  Needs  Adjusto-Lite 


And  you  can  sell  them  Adjusto-Lite.  Because  it 
fills  the  need  for  a  strong  clear  light  in  many  places 
where  the  regular  lighting  is  insufficient. 

Simply  show  your  customers  how  Adjusto-Lite 
clamps  everywhere — to  desk,  shelf,  counter,  bed,  mir- 
ror, etc.  How  it  throws  a  clear  pleasant  light  just 
where  light  is  needed — and  they  will  buy  Adjusto- 
Lite  because  they  need  it,  and  will  pay  the  reason- 
able price. 

Many  of  our  customers  will  come  to  you  for  Ad- 
justo-Lite because  they  read  about  it  in  the  Literary 
Digest,  and  other  big  publications  which  carry  our 
strong  advertising. 

Send  for  our  assortment  of  six  lamps.  Display 
a  quaUty  product  for  quantity  selUng.  No  breakages 
of  Farberware. 


Adjusto-Lite  Carries  a  Good 
Profit  for  You  — 40  percent. 

And  it  is  a  quality  product  through  and  through. 
Made  in  solid  brass,  statuary  bronze  or  nickel.  Finely 
finished.  Compact,  weighs  little,  easily  carried  about. 
Sold  complete  with  8-foot  of  silk  cord  and  Bryant 
push-button  socket.  Guaranteed  five  years.  Indi- 
vidually packed  in  display  cartons  for  easy  selling. 

PRICES  TO  DEALERS 
Brush  Brass  Finish,  $3.00 

Statuary  Bronze  or  Nickel,  $3.25 

Terms:  2/10,  30  days  net,  f.o.b.  N.Y. 

them  in  use  on  desk  or  table.  They'll  sell!  It  is 
—no  trouble.    Every  lamp  guaranteed  by  the  House 


S.  W.  FARBER 


141-151  SOUTH  FIFTH  ST. 


BROOKLYN,  N.Y. 
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jifftf  ONLY  GOOD  GOODS  ARE  IMITATED  ^^i^AKg 


Add  the  cost  of  labor  for  fishing  to 
the  cost  of  the  conduit  and 

Northf^r/i  E he  trie 

DURADUCT 


•K«(  C«n.  relent  Olf>c« 


will  prove  cheaper  in  the  long  run. 

The  single  interwoven  wall  and  roller- 
bearing  wireway  make  this  possible. 


Northern  EkcMc  Comp  any 


Montreal 

Halifax 

Ottawa 


UMITED 

Toronto 
London 
Winnipeg 


Regina 
Calgary 
Vancouver 


DURADU 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,     Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


4- 

n 

- 1 

EFFICIENCY 

Under  Actual 
Operating  Conditions. 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  BIdg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents: 

Geo.  H.  Jameson,  Vancouver  J  L.  Neilson,  Winnipeg,  Man. 


Redmanol 

^Thc  Perfect  Electrical  Insulation 


99 


Made  from  The  Anhydrous  Phenol  Resin  Compounds 
They  excel  in  Heat  Resistance,  Dielectric  Strength,  Mechanical  Strength,  Accuracy  of  Dimensions 

WRITE  FOR  CATALOG 

Redmanol  Chemical  Products  Co.,  656  W.  22nd  Street,  Chicago,  III. 


lune  15.  1910 
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turer* —  to-day  for 
particular*. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.^  Limited 

243  College  St.,  TORONTO  61  Albert  Street,  WINNIPEG 

213  Notre  Dame  Street,  MONTREAL 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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Canadian  General  Electric  Co.  .  . 
Canadian  Drill  &  Electric  Box  Co 
Canadian  Hart  Accumulator  Co 
Canadian  Krantz  Mfg.  Co.  ... 
Canadian  Laco-Philips  Co.,  Ltd 
Canadian  Porcelain  Company  . 
Canadian   Westinghouse  Company 
Century  Electric  Company   .  . 
Chamberlain  &  Hookham  Meter  Co 

Limited  

Cincinnati  Specialty  Mfg.  Co. 
Clemens  Electrical  Corporation 
Cleveland  Armature  Works    . . 
Conduits  Company,  Limited  .  . . 
Consolidated  Lamp  &  Glass  Co 

Cutter  Company  

Cutter  Company,  Geo  
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Dayton  Fan  &  Motor  Co  

Dennison,  H.  J.  S  

Devoe  Electric  Switch  Company 

Dossert  &  Company  

Duncan  Electrical  Company  ... 

Economy  Fuse  and  Mfg.  Co.  . .  . 
Electric  Maintenance  &  Repair  Co 
Electric   Repair  &   Contracting  Co 


09 
67 

■19 
59 
71 


61 


69 
9 

16 


56 
68 
10 
57 
60 

72 
71 
56 


Electric  Service   Supplies  Company 

Electrical  Engineers  Equipment  Co.  17 

Electrical  Testing  Laboratories   ...  08 

Ewart  &  Jacob   68 

Farber,  S.  W   3 

Ferranti  Electric  Company   ...    ....  20 

F"lexible  Conduit  Company    53 

Friedly  Voshardt  Co  

G.  &  W.  Electric  Specialty  Co.  ... 

Gest,  G.  M.,  Limited  

Giddings  &  Co.,  A.  A   61 

Gilbert-Menzies  Co.,  A.  C   55 

Great  West   Electric   Company    ...  60 

Hall  &  Co.,  W.  A  

Hamilton    Company,   Wm   0 

Halheway  &  Knott   17 

Hessco  Company  

Ideal  Commutator  Dresser  Co.   .  .  .  58 

Illinois  Electric  Porcelain  Co  

Jefferson  Glass  Company   22 

Jones  &  Glassco  

Joyner,  A.  H.  Winter,  Limited  ....  68 

Kelsch,  R.  S   68 

Kent  Brothers   48 

Kerry  &  Chace,  Limited   68 

Lancashire  Dynamo  and  Motor  Co.  66 

Leeds-Northrup  Company    8 

Lightfoot,  Stanley    08 

Lincoln  Electric  Company  of  Canada  70 

Lindsley  Brothers  Company   09 

Lowry  Power  Equipment  Co.,  E.  A.  51 
Lyman  Tube  and  Supply  Company 

MacGovern  &  Company   57 

Martin  &  Sons,  H.  P   56 

Masco  Company                             . .  56 

McDonald  &  Willson    58 

McGill  Manufacturing  Company  .  .  69 
Mica  Company  of  Canada,  Ltd.  . .  . 

Mitchell,  Charles  H.  &  Percival  H.  68 

Moloney  Electric  Co.  of  Canada  .  .  63 

Monarch  Electric  Company   13 

National  Cartage  &  Supply  Company  05 

National  Electric  Heating  Company  72 


National   Metal   Molding   Company  4 

New  Process  Specialty  Co   CI 

Northern  Aluminum  Company  ....  67 

Northern  Electric  Company   2 

Ohio   Brass   Company    11 

Orpen    Conduit    Company    59 

Packard  Electric  Company   

Petrie,  H.  W   50 

Philadelphia  Electric  Company  Sup- 
ply Dept   15 

Philip  &  Sons,  E.  J   08 

Phillips  Electrical  Works,  Eugene  F.  49 
Pittsburgh  Reflector  &  Illuminating 

Company   16 

Portable  Machinery  Co   18 

Pratt  &  Whitney   

Pringle,  R.  E.  T.,  Ltd   70 

Redmonal    Chemical    Products    Co.  6 

Ridout  &  Maybee   68 

Robbing  &  Myers  Company   21 

Robertson  Ltd.,  J.  M   68 

Robertson  Mfg.  Co.,  P.  L   7 

Salisbury  Electric  Co  

Sammett,  M.  A   68 

Sangamo  Electric  ManufacJuring  Co.  1 

Smith  Company,  S.  Morgan  ...   ...  6 

-Spaulding  &  Sons  Company,  J.  ... 

Spielman  Agencies,  Regd   60 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   57 

Steel   Company  of  Canada    12 

Sterling  Engine  Company    55 

Superior  Electric  Company  

Tallman  Brass  and  Metal  Co   69 

Thompson,  Clarence   68 

Thompson,  Fred  &  Co  

Thompson  Levering  Co   65 

Thordarson  Manufacturing  Company  67 

Toronto  and  Hamilton  Electric  Co.  57 

Tubular  Woven  Fabric  Company  . .  5 

Walger  Connector  Co   07 

Wagner  Electric  Manufacturing  Co. 
Ward  Leonard  Electric  Company. 
White   Electrical   Company,  T.  C 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Usefal  In  the  Shop  and  Laboratory  for  the  Measarement  of  Resistance- 
Adapted  for  Faalt  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  t  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.    It  is  easily  portable,  it* 
weight  being  but  8  pounds.    The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
L  Ratio  1/20  per  cent.)  insures  accurate  measurements.    The  galvanometer,  the  weakest  element 

'  of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 

for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  680  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steaten  At*. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA. 
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"  G  AL  V  ADUCT 


A  "GAL\  ADUCT"  Building— New  Hydro  Building,  London,  Ont. 


**GALV  ADUCT'' 

The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


*'LORiCATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 


LIMITED 

TORONTO 


"LORICATED 
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The  Devoe  Electric  Switch  Company 


The  largest  manufacturers  of 


Safety  Service  Switches  in  Canada 

The  only  Safety  Switches  built  completely  under  one  roof. 


MADE  IN  CANADA 


BY  CANADIANS 

© 


FOR  CANADIANS 


(1)  Steel  box  built  according  to  the  latest  rules  of  the 
Hydro. 

(2)  Slotted  screw  hole  enabling  one  man  to  install  same 
(this  is  of  great  help  to  the  wireman). 

(3)  Front  Jaws  make  90  per  cent,  contact. 

(4)  Auxiliary   quick   break   blades   attached   direct  to 
blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron,  well  rivetted  together 
and  connecting  steel  rod  to  yoke. 


(7)  Square  steel  operating  rod  having  moving  arms  at- 
tached and  connecting  to  yoke,  enabling  all  blades 
to  make  contact  at  same  time. 

(8)  Snap  catch  with  hole  for  padlock. 

(9)  Monson  Slate  base. 

(10)  Holding-down  screws  enter  from  back  with  nuts  on 
top,  making  removal  of  switch  easy. 

(11)  Locking  device  to  prevent  switch  being  closed  if 
necessary. 

(12)  Strong  check  preventing  strain  on  switch  when  op- 
erating. 


(13)  Blades  are  mad^  of  98%  Pure  Copper,  having  two 
spring  washers  well  rivetted  to  hinge  jaws  and  mak- 
ing 90%  contact. 

(14)  Fibre  yoke  mounted  on  copper  blocks  pinned  and 
soldered  to  blades. 

All  our  Safety  Type  Switches  are  examined    and   labelled  under  the  direction    of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

''We  Lead,  watch  the  Others  Follow'* 

THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 
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O-B  Trolley  Retrievers  and  Catchers 


For  the  Good  of  the 


Overhead 

Even  if  a  "wild"  pole  does  not  pull  down  a  span  or  two,  it  strains 
the  line  and  loosens  things  generally. 

O-B  Retriever  (for  high  speed)  catches  the  pole  and  pulls  it  down 
below  the  span.  O-B  Catcher  (for  city  service)  catches  the  pole  and 
permits  no  "  stepping-up." 

SHOP 

Few,  sturdy  parts — simple,  rugged  mechanism  keeps  O-B  Retriev- 
ers and  Catchers  out  of  the  shop  and  on  duty.  If  repairs  are  neces- 
sary the  parts  are  perfectly  interchangeable  in  each  device. 

Trainmen 

O-B  Catchers  and  Retrievers  are  always  ready.  They  relieve  your 
conductors.  Only  one  way  to  set  O-B  Catchers  and  Retrievers  and 
that  way  is  easy. 

Try  them  on  your  road  at  our  expense 


THE  OHIO 


BRASS  COMPANY 

Mansfield,  Ohio 
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USE 

GOOD  JUDGMENT 

And  contribute  your  share  to  the  prosperity 
of  the  Country  in  which  you  live. 
Spend  your  money  where  you  earn  it. 

PURCHASE  THE  PRODUCTS 

OF 

CANADIAN  MILLS 

A  Canadian  Dollar 
is  Worth  One  Hundred  Cents 
in  Canada 

THE 

STEEL  COMPANY 

OF 

CANADA 

UMITED 

HAMILTON^     ■        ■  MONTREAL 


June  15,  1919 
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Monarch  Specialties 


MADE  IN  CANADA 


1 1  _       •         ^1  V         I         are   the   only  Practicable 

I   Uil   V^lldin   OOCKCtS    Socket  for  use  on  Tungsten 


Push  Switches 


or  Nitrogen  Lamps. 

SINGLE  POLE 

DOUBLE  POLE 

THREE  WAY 


If  Your  Distributor  Cannot  Quote  You  Price  WRITE  DIRECT  ^ 


No.  62587 


No.  17782 
Service  Insulator 


No.  1 


No.  61935 


No.  6500 


No.  247 
Pore.  Key 
Wall  Socket 


No.  317 
Pore.  Key 
Socket 


No.  227 
%   Brass  Cap 
Pore.   Key  Socket 


663  Watt 
Pull  chain 
Socket 


Monarch  Electric  Co.,  Limited 

Distrio.  Montreal        Lambcrt,  P.Q. 
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From  Source  to  Service 

- — from  generation  of  power  to  ultimate  use,  the  electrical  equipment  that 
the  dealer  offers  his  customers  should  be  backed  by  quality,  workman- 
ship and  reputation.  The  good  work  of  the  motor  can  only  be  realized 
by  the  good  service  of  the  lamp. 

Edison  Mazda  Tungsten  Lamps 

have  a  Dominion-wide  reputation  for  excellence  of  production.  Correct 
in  every  detail  of  design  and  manufacture  they  insure  economical  use 
of  current,  retain  a  uniform  brightness  and  yield  long  service. 

The  dealer  who  stocks  the  EDISON  MAZDA  TUNGSTEN  LAMPS 
has  the  satisfaction  of  selling  an  article  produced  by  skilled  Canadian 
workmen  and  a  lamp  that  is  capable  of  attracting  a  big  volume  of  the 
most  profitable  custom  to  his  store. 

Let  us  co-operate  with  you  in  obtaining  the  maximum  of  lamp  sales 
in  your  district.    Write  us  to-day. 

Canadian  General  Electric  Co.,  Limited 

Head  Office      -  TORONTO 

Jiranch  Ofifircs:   Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hainilton,  London,  Cobalt,  Soutli  Porcupine,  Winnipeg,  Calgary, 
~  Edmonton,   Nelson,   Vancouver  and  Victoria. 


June  15,  1919 
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/nsk/lfh<?FRAmLIN 

and  fbrgef  If- 


br  Shcuri^v 


MORE  valuable  by  far 
than  the  aetual  protec- 
tion of  your  property, 
is  the  peace  of  mind  the  fire 
department  gives  you. 
It  is  for  the  same  reason,  as 
much  as  for  their  greater  in- 
trinsic worth,  that  "FRANK- 
LIN" devices  are  so  desirable  in 
your  plant. 

You  can  bank  on  them.  "Install  the 
•FRANKLIN'  and  Forget  It,"  is  more 
than  an  advertising  catch-line.  You  actual- 
ly can  and  will  forget  your  equipment — stop 
worrying  about  it — wherever  "FRANK- 
LIN" devices  are  installed. 


The  "  FRANKLIN  "  Disconnecting  Switch, 
equipped  with  the  "Franklin"  Positive  Lock, 
cannot  be  forced  open  by  electrical  expulsion 
strains;  the  closed  bridge  above  the  switch- 
blade, formed  by  the  locking  jaws,  prevents. 
These  jaws  can  swing  open  only  in  a  direction 
opposite  to  that  of  the  resultant  electrical 
force.  Yet,  by  the  rotating  action  of  the 
cams  on  the  pull-ring  against  the  lugs  on  the 
lock-posts,  a  single  easy  pull  with  any  hook 
swings  open  the  jaws  and  withdraws  the 
blade.   

Other  well-known  "FRANKLIN"  products  are  Post-Type 
Insulators,  Potheads.  Doors  for  Bus  and  Switch  Compart- 
ments, Instrument  Cutout  Switches,  Cleat  Type  Insulators, 
Air  Pressure  Relays,  etc.,  and  the  new  "FRANKLIN"  Fuse. 
Write  for  descriptive  Bulletins. 

SELLING  AGENTS 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 

132  South  Eleventh  Street 
Philadelphia 


GENEPATING  STATION  EQUIPMENT 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Bank  of  Hamilton  Building 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 

New  York,  80  Church  St. 
Oetroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone 

hi<Ik. 

Chicago,   Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 


PROVINCIAL 
EXHIBITION 

REGINA 

July  28-Aug.  2, 1919 

NOTICE  TO 
MANUFACTURERS  and  AGENTS 

-A.  building  at  the  Regina  Exhibition  has  been 
set  aside  for  exhibits  of 

LABOR  SAVING  DEVICES 

for  the  farm  home.  Those  desiring  space  in 
this  building  must  make  application  to  the 
undersigned  before  July  1st.  State  size  of 
space  required  and  give  particulars  about  the 
exhibits  which  would  be  installed. 

D.  T.  ELDERKIN,  Secretary,  REGINA 


"Pittsburgh''  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  Syi  inches;  Width.  8^ 
inches.  Holder.  Z%  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 

701  Yonge  Street,  Toronto 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  83,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
41160 
4112G 


Primary  Cycle  Secondary 
Voltage  Voltage 

100-120  60  S 

100-120  25  S 

ASK  YOUR  JOBBER 


List 


1.50 
2.00 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS.  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


"Three  E"  Disconnecting 
Switches 

are  made  for  both  indoor  and  outdoor 
service,  for  voltages  750  to  110,000,  and 
for  various  ampere  capacities. 

Our  patented  construction  gives  them 
the  following  advantages: — 
Self  Alignment 
Perfect  Contacting 
Cool  Operation  (even  at  overloads) 

Engineers,  Construction  Men  and  Op- 
erators should  know  more  about  them. 
Our  new  literature  tells  the  story. 
Send  for  it  today. 

They  are  supplied  with  or  without 
locking  device. 


6000  Ampere,  7500  Volt  Indoor  Type  Disconnecting  Switch 


Electrical  Engineers  Equipment  Co. 

710  W.  MadUon  St.,    CHICAGO,  U.S.A. 

NORTHERN  ELECTRIC  Co.  Ltd.— Canadian  Representatives 
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Does  the  work  of  from 
6  to  12  men 

in  loading  coal,  coke,  ashes,  sand,  gravel, 
dirt,  crushed  stone,  etc.,  into  trucks  or  cars 
or  transferring  it  from  one  place  to  an- 
other. 

Used  in  connection  with  handling  coal  or  ashes 
around  the  power  plant  or  for  digging  ditches  or 
building  roads,  it  is  one  of  the  greatest  labor  and 
time  savers.  It  keeps  equipment  moving.  Enables 
men  to  work  faster  and  easier.  Eliminates  much 
shovel  and  wheelbarrow  work.  Does  three  to  five 
days'  work  in  one. 

OVER  1000  USERS 

The  Scoop  Conveyor  has  been  adopted  by  over  1,000 
leading  contractors,  manufacturers  and  coal  dealers  be- 
cause it  is  durable,  light,  compact,  easily  moved  around 
and  low-  in  cost.  About  one-half  of  our  sales  are  "repeat 
orders." 

It  is  called  "Scoop  Conveyor"  because  the  carrying 
belt  receives  its  load  over  a  scoop  which  can  be  pushed  or 
completely  buried  into  the  material  to  be  conveyed.  This 
permits  of  scraping  the  material  onto  the  carrying  belt 
instead  of  lifting  it  by  shovelful?  into  the  receiving  hop- 
pers fitted  to  ordinary  portable  belt  conveyors  and  re- 
sults in  a  saving  of  fifty  per  cent,  of  the  labor  in  feeding. 

Write  for  our  new  20-page  Folder 

Portable  Machinery  Co. 

PASSAIC,  N.  J. 


.a-v^iKa  Scoop  Coy^^^^^^ly 

. — —  ■  i^yoj- 
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C-G-E  FANS 


66 


Refreshing  as  a  Summer  Shower 


Put  a  **Rainbow  Arch*'  in  your  window 


12  inch,  Four-blade  Oscillating  Fan 


G-E  Whiz  Fan  Adjusted  for 
Wall  Mounting 

Are  you  Prepared 

for  a  big  fan  season? 

FIRST— have  you  the  fans?— 
enough  of  them? — twice  as 
many  as  you  stocked  last  year? 

SECOND— have  you  decided 
how  to  conduct  your  sales 
campaign  to  secure  that  100% 
mcrease  this  season  ? 

Let  us  help  you — write  for  free 
1919  fan  campaign  literature, 
and  window  trims. 

REMEMBER— it  is  only  by 
100%  increase  in  effort,  that 
100%  increase  in  sales  can  be 
obtained. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Cobalt,  South 
Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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THINK  OF 
FERRANTI! 


Single  Phase  I  Watt  Meter 


OUR  MOTTO 


Quality 
Service 


Efficiency  ^  ^ 


Polyphase  Wattmeter 


Single  Phaie  Transformer  with  cover  off 


TRANSFORMERS  AND  METERS 
For  Every  Purpose 


None  Better 

Few  as  Good 


Potential  Transformers 


Current  Transformers 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbourne  St. 


MONTREAL 

128  Bleury  St. 


HALIFAX,  N.S. 

3  Victoria  Road 


WINNIPEG 

Farmer's  Advocate  Bldg. 
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Robbins  &  Myers  New  Power  Stand 
General  Utility  Motor 

This  new  motor  is  especially  suited 
for  driving  the  many  small  power  mach- 
ines about  the  farm  and  country  home. 
It  is  portable  so  it  can  be  carried  easily 
from  place  to  place  and  connected  up  to 
the  washing  machine,  churn,  cream 
separator,  grindstone,  ice  cream  freezer 
or  any  of  the  other  small  power 
machines  which  can  be  equipped 
with  a  pulley. 

The  outfit  consists  of  a  H.  P.  motor  with  a  spiral  type  back  gear  which 
reduces  the  motor  speed  of  1150  r.p.m.  to  a  speed  of  285  r.p.m.  at  the  pulley.  The 
gears  are  fully  enclosed  and  packed  with  grease. 

A  three-step  pulley  is  supplied  which  consists  of  groove  pulleys  of  4  inches 
and  3  5  16  inches  diameter  for  5  16-inch  round  belt  and  a  crown  pulley  of  2^ -inch 
diameter  and  2-inch  face  for  flat  belt. 

The  motor  is  mounted  on  an  iron  tripod  base  with  rubber  caps  on  the  feet. 
A  brace  rod  with  a  clamp  for  attachment  to  the  driven  machine  is  provided  to 
maintain  the  belt  tension.  The  rod  is  telescopic  for  adjustment  of  length  and  the 
clamp  can  be  turned  at  any  angle.    Cord  and  plug  are  supplied  with  the  outfit. 

The  motor  is  furnished  for  operation  on  32-volt  private  lighting  plant  circuits 
and  for  110-volt,  60  cycle  A.  G.  circuits. 

Descriptive  circular  sent  on  request. 

THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  ft  Crowe  Dawson  8c  Co.,  Ltd.  La  Cie  Codere  ft  Pils,  Inc.  Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  Electric  Co.        John  Starr.  Son  &  Co..  Ltd.  Great  West  Electric  Co.  Rogers  Electric  Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 


Robbm^  &,  Myers  Hoiors 
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To  spread  that  soft  lunar  lights  diffused  Init  not  deficient  in  power;  well  distributed 
and  directed  equally  throughout  the  room  with  a  minimum  of  waste — this  is  the 
mission  of 

Moonstone  Semi-indirect  Lighting  Bowls 

How  well  they  fulfil  their  purpose  may  be  judged  by  their  immense  popularity; 
our  catalogue  will  show  you  how  varied,  attractive  and  artistic  are  the  designs  we 
can  offer.    One  of  these  booklets  awaits  you  if  you  have  not  already  received  one. 

All   dealers  should  carry  "MOONSTONE"  in  stock. 


Jefferson  Glass  Co.,  Ltd. 


Factory  and  Head  Office :  388  Carlaw  Ave. 
Down  Town  Show  Rooms:    164  Bay  Street 


TORONTO 


MON  I  RHALi 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 
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Placing  Returned  Technical  Men 

l-"roni  time  to  time  we  have  spoken  of  the  technical  clear- 
ing houses  recently  estal)lished  by  the  Dominion  Govern- 
ment in  Toronto  and  elsewhere  and  we  have  ample  evidence 
that  the  success  attending  the  plan  has  fully  justified  those 
who  originally  suggested  it.  That  does  not  mean,  however, 
that  all  returned  technical  men  are  being  placed  as  rapidly  as 
they  register  and  we  are  advised  that  at  the  moment  there  is 
considerably  greater  supply  of  technical  ability  than  the 
demand  is  absorbing.  Employers  who  can  make  use  of 
trained  men  in  their  business  are  therefore  again  urged  to 
consider  whether  they  cannot  place  one  or  more  of  these 
men  at  once  so  that  the  process  of  absorption  may  go  on 
steadily. 

It  might  not  be  out  of  place  to  offer  just  one  little  word 
l)y  way  of  suggestion  to  those  returned  men  themselves  who 
appear  to  liave  difficulty  in  securing  suitable  positions.  It 
is  quite  true  that  Canada  is  in  duty  bound  to  see  that  these 
men  are  placed  in  positions  where  they  can  do  useful  work 
and  live  satisfactory  lives.  On  the  other  hand  they  must  not 
forget  that  they  are  more  or  less  out  of  touch  with  civilian 
and  industrial  life  and  must  not  expect  individual  employers 
to  place  unlimited  confidence  in  their  ability  until  they 
hav.'  to  some  extent  at  least,  proven  themselves.  It  is  en- 
tirely reasonable  that  many  of  the  men  that  have  been  over- 
seas for  two  or  three  or  four  years,  and  have  had  a  wide 
experience,  will  very  quickly  develop  into  valuable  assets  to 
any  business,  and  command  good  salaries.  In  the  meantime, 
however,  and  during  the  period  of  trying  out,  is  it  not  reason- 


able to  e.xpect  that  returned  technical  men  now,  just  as  men 
had  to  do  before  the  war,  should  be  satisfied  to  start  in 
somewhere  nearer  the  bottom  of  the  ladder.  The  difference 
will  lie  in  the  fact  that  their  training  and  experience  will  ad- 
vance them  more  rapidly;  also  in  the  fact  that  employers  will 
show  every  possible  consideration  to  the  man  who  has  been 
overseas. 


Canadian  Institute  of  Electrical  Enj:irceiJ 

The  argument  has  been  advanced  hy  an  opijonent  of  the 
plan  of  a  Canadian  Institute  of  Electrical  Engineers  that  while 
it  is  true  electrical  engineers  have  ihany  independent  inter- 
ests still  there  is  much  in  common  among  all  engineers  and 
it  is  necessary  that  the  whole  technical  field  should  show  a 
united  front  if  the  general  ills  of  the  engineering  profession 
are  to  be  remedied.  We  believe  that  is  the  right  idea,  entire- 
ly— a  united  front.  Let  us  remember,  however,  that  the 
work  of  General  Foch  in  France  was  no  less  effective  be- 
cause his  armies  were  not  all  of  one  nationality.  His  suc- 
cess lay  in  getting  these  armies  to  work  in  synchronism, 
not  in  forming  them  into  one  great  big  chaotic  mass. 

The  fault  with  the  E.  I.  C.  organization  idea  is  that  it 
embodies  the  "mass  formation"  idea.  On  the  other  hand, 
and  as  a  substitute  for  this,  the  Canadian  Institute  of  Elec- 
trical Engineers,  the  Mining  Institute,  the  Society  of  Me- 
chanical Engineers,  etc.,  propose  independence  of  action  ex- 
cept in  matters  of  general  interest,  which  matters  may  l)e 
handled  by  a  common  council  composed  of  representatives  of 
all  the  engineering  sections. 

What  stronger  comliination  of  forces  could  one  wish  than 
an  engineering  council  composed  of  representatives  elected 
by  each  of  several  national  organizations.  It  is  the  modern 
method  of  organization — just  as  applicable  in  this  case  as  in 
the  management  of  any  business  large  enough  to  subdivide 
into  departments.  And  unless  the  engineering  organiza- 
tions are  operated  on  a  business  basis  there  is  little  chance 
that  the  status  of  the  engineer  will  be  much  different  ten 
years  hence  from  what  it  is  to-day. 


Closer  Co-operation 

Evidence  that  at  least  two  of  the  sections  of  the  electrical 
industry  are  getting  into  closer  working  relationship  is  given 
by  the  appointment  just  announced,  of  a  common  secretary 
to  the  two  organizations — the  Canadian  Associated  Manu- 
facturers of  Electrical  Supplies  and  the  Canadian  Electrical 
Jobbers'  Association.  This  is  a  step  in  the  right  direction 
but  only  the  first  step.  The  fact  we  have  all  got  to  come  to  a 
realization  of  is  that  the  success  of  our  industry  lies  in  the 
development  of  the  field  that  consumes  electrical  devices  and 
electrical  current.  The  demand  for  both  must  be  many  times 
increased.  Since  these  items  are  interdependent,  it  follows 
that  much  good  could  result  from  a  closer  relationship  be- 
tween the  manufacturers,  jobbers,  engineers  and  central 
stations;  and  since,  further,  the  throat  of  the  funnel,  so  to 
speak,  through  which  electrical  appliances  flow  to  the  ])ub- 
lic  is  the  contractor-dealer,  it  al.so  follows  that- he  must  be 
drawn  closer  into  the  family  circle. 

Mr.  Andrew,  the  new  secretary,  is  very  favoralily  known 
to  every  one  of  the  sections  of  the  industry  mentioned  aljove 
and  is,  therefore,  in  a  splendid  position  to  take  advantage  of 
what  appears  to  us  to  be  a  most  timely  opportunity  to  get  all 
the  wheels  moving  in  the  same  direction.  It  isn't  an  easy 
task,  or  one  that  can  be  accomplished  in  a  day,  but  we  be- 
lieve it  is  possible.  We  also  have  such  confidence  in  Mr. 
Andrew  as  to  believe  that  if  he  makes  this  his  aim  he  will 
accomplish  his  purpose.  The  entire  industry  humming  in 
synchronism  should  be  the  goal  towards  which  we  are  all 
striving. 
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Two  Big  Electrical  Conventions 


Canadian  Electrical  Association  —  Alexandria 
Bay,  June  27th  and  28th 

The  annual  convention  of  the  Canadian  Electrical  Associ- 
ation will  be  held  this  year  on  June  27-28.  The  meeting  place 
is  Alexandria  Bay,  Thousand  Islands,  so  that  the  members 
will  be  able  to  combine  a  delightful  outing  with  two  days 
profitable  business. 

The  program  will  consist  largely  of  presentation  of  re- 
ports of  committees  which  have  been  such  a  valuable  fea- 
ture in  past  years.  The  following  committees  will  report: 
Overhead  Lines  Committee;  Commercial  Light  and  Power 
Sales;  Rate  Research;  Prime  movers;  Electrical  Apparatus. 
Two  or  three  special  papers  will  also  be  presented,  one  of 
which,  by  Mr.  Ernest  P.  Fredericks,  will  deal  with  the  "Ser- 
vice at  Cost"  question. 

The  boat  will  leave  Toronto  on  Wednesday  afternoon 
at  3.30,  and  Montreal  Wednesday  afternoon  at  1.00;  return 
on  Sunday.  Special  rates  to  convention  delegates  have  been 
arranged.  Further  particulars  may  be  obtained  from  the 
secretary,  Mr.  Wm.  Volkman,  Toronto  Electric  Light  Com- 
pany, 10  Adelaide  Street  East,  Toronto. 


Mr.  A.  Monro  Grier,  K.C.,  President 
Canadian    Electrical  Association 


Mr.  O.  H.   Scott,  President  Association  of 
Municipal    Electrical  Engineers 


Association  of  Municipal  Electrical  Engineers 
—Niagara  Falls,  June  19th,  20th  and  21st 

The  programs  have  been  distributed  for  the  semi-annual 
convention  of  the  Association  of  Municipal  Electrical  En- 
gineers which  will  be  held  at  the  Clifton  Hotel,  Niagara  Falls, 
Ont.,  on  June  19,  20  and  21.  The  program  includes  two  in- 
teresting papers:  "Routine  Handling  of  Customers'  Ac- 
counts," by  Jl.  C.  McCollum  and  "Overhead  Distribution 
Systems,"  by  C.  E.  Schwenger.  A.  Monro  Grier,  K.C.,  will  be 
the  speaker  at  the  convention  dinner  on  Thursday  evening 
and  W.  L.  Goodwin  and  Samuel  A.  Chase  will  occupy  the 
morning  session  on  Friday.  Saturday  morning  will  be  given 
over  to  an  inspection  trip  of  the  Chippewa  Development 
work  which  is  steadily  going  forward. 

A  number  of  amendments  to  the  Constitution  and  By- 
laws of  the  association  will  be  considered,  one  of  which  pro- 
vides for  a  change  of  name  to  the  "Association  of  Municipal 
Electrical  Utilities." 

Further  information  may  ])e  obtained  from  the  secre- 
tary of  the  association,  Mr.  S.  R.  A.  Clement,  Ontario  Hydro 
offices,  University  Avenue,  Toronto. 
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Steam-Electric  Plant  of  the  Dominion  Power  and 
Transmission  Company,  Hamilton 

III.— Electrical  Generators  and  Auxiliary  Equipment 


Alternaring  Current  Turbo-generator 

The  turbines,  described  in  our  last  issue,  drive  12,500 
kv.a.  Westinghouse  generators,  6.600  volts,  3  phase,  66  2/3 
cycle,  4  poles,  2,000  r.p.m. 

The  generators  are  revolving  field  type,  direct  connected 
to  steam  turbine,  with  end  bells  removable  to  allow  access 
to  windings.  Field  cails  are  wound  with  copper  strap  in 
slots  cut  in  field  core;  insulating  material  subject  to  tempera- 
ture of  150  deg.  C.  without  injury.  Armature  core  is  built  of 
laminated  steel,  in  cast  iron  frame  and  held  firmly  in  place 
between  two  end  plates.  The  winding  is  insulated  with  mater- 
ial subject  to  temperature  of  90  deg.  C.  without  injury. 

The  generators  are  cooled  and  air  treated  by  special 
generator  humidifiers,  two  humidfiers  to  each  three  gener- 
ators. Hunvidifiers  were  I)uilt  to  the.  following  specifications 
by  the  Carrier  Air  Conditioning  Company. 

Cross  section  of  casings  1.'5  ft.  8  in.  in  width.  13  ft.  lyi  in. 
high  and  10  ft.  0  in.  in  length,  casing  oi  No.  18  gauge  galvan- 
ized iron,  braced  with  x  lyi  angles.  Inspection  door  is  in 
side  of  humiflifier  for  inspection  and  cleaning,  with  glass 
panels.  Settling  tanks  IS  in.  high  of  No.  16  gauge  galvanized 
iron,   braced   with   \y>   x   1  !/>   in.   angles.     Suction  .'^trainer 


Portion  6600  volt  switch  room 


in  one  end  of  each  tank  of  20  mesh  copper  wire  cloth;  top 
of  suction  chamber  covered  with  galvanized  iron  door  to 
keep  out  dirt;  strainer  prevents  dirt  and  foreign  matter 
getting  into  spray  nozzles.  Spray  nozzles  give  finely  atom- 
ized spray  completely  filling  spray  chamber;  are  of  brass, 
set  so  as  to  discharge  against  direction  of  flow  of  air,  and 
placed  3  ft.  in  front  of  eliminator  plates.  The  eliminators 
are  vertical  galvanized  iron  plates  with  parallel  surfaces, 
spaced  uniformly  in  rows,  and  bent  to  small  angle  so  that 
adjacent  plates  form  continuous  sinuous  passageway  through 


which  air  passes;  plates  are  mounted  on  galvanized  angle 
iron  framework,  supported  from  bottom  of  settling  tank; 
joint  between  eliminator  frame  and  spray  chamber  is  water 
tight.    Pumps  are  centrifugal  with  direct  motor  drive. 

The  first  four  corrugations  of  the  eliminator  plates  act 
as  a  washing  surface.  These  eliminators  are  spaced  so  that 
air  is  broken  up  into  small,  thin  layers,  making  all  particles 
of  dust  come  in  contact  with  wet  surface  of  eliminators. 
Special  means  is  provided  by  an  independent  set  of  flooding 


West  side  6600  volt  bus  structure 


nozzles  for  maintaining  a  constant  .sheet  of  water  flowing 
down  the  wet  surfaces  continually;  a  valve  is  provided  for  clos- 
ing off  the  spray  nozzles  in  very  humid  weather  and  washing, 
procured  by  flooded  eliminators. 

Each  washer  includes  the  following:  number  of  spray 
nozzles,  560;  number  of  flooding  nozzles,  54;  spacing  of  elim- 
inators, 1%  in.;  area  suction  strainer  per  ft.  width,  1  sq.  ft.: 
gals,  water  per  minute,  367;  size  of  motor,  (3  phase,  550  v.66- 
2/3  cy.)  15  h.p.;  velocity  of  air  through  washer  per  minute, 
500  ft.;  normal  cap.  of  each  washer  per  minute,  78,000  cu. 
ft.;  overload  cap.  of  each  washer  per  min.  109,000  cu.  ft.; 
washing  surface  exclusive  of  eliminator  surface,  1,440  sq.  ft. 

Each  washer  is  provided  with  marine  light  with  switch 
outside. 

The  current  from  the  generators  is  carried  by  twelve 
500,000  cm.  lead  covered  cables  to  the  controlling  breakers 
in  the  switch  room.  Each  generator  is  separately  excited  by 
a  motor  driven  exciter. 

The  normal  full  rating  of  each  exciter  generator  based 
on  the  specified  full  load  voltage  is  75  k.w.,  125  volts,  600 
amps,  full  load,  4  poles,  1280  r.p.m.;  shunt  interpolar  winding. 
The  generator  is  driven  by  a  Canadian  Westinghouse  induc- 
tion motor,  112  h.p.,  550  volts,  3  phase,  6  poles,  1333  r.p.m. 
at  no  load;  1280  r.p.m.  full  load. 

A  steam  driven  exciter  is  also  available  for  either  machine 
in  case  of  necessity. 

The  turbine  is  horizontal  type  impulse  adapted  for  driv- 
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iiiK  a  '(T)  kw..  (I.e.  ^riuTutor.  (iauKi.'  pressure  at  thri)ttlc  is 
wOO  ll)s.  .^iiiK'rlieatfd  steam;  haek  ijressure  of  <t  lbs.  vaeiiitni 
in  exhaust  pipe  referred  tn  bar.  pres.  tif  .'!()  in,  Siii)erhcatcd 
at  throttle  1  (>()  deg.  h\  r.p.m.  3750.  'J"he  turl)ine  i)ladcs  are 
made  of  nickel  iron. 

Tlie  current,  generated  at  (Xiou  volts,  is  transformed  to 
43,000  volts  by  three  4,000  kv.a.  transformers,  delta  connect- 
ed to  each  machine. 

The  normal  full  load  rating  of  tliese  transformers  is  based 
on  the  following  specified  phase,  cycles  and  volta,ges:  4000 
kv.a.,  shell  type,  single  phase,  06.0  cy.,  41,000/1  .'i, 300/0. (ico 
volts.  The  transformers  are  designed  for  operation  in  oil; 
the  cooling  is  effected  by  means  of  water  circulated  throu.gh 
cooling  coils  placed  Ijeneath  surface  of  oil. 

Windings  are  of  shell  type,  both  high  and  low  tension 
divided  into  many  flat  coils  and  the  layers  separated  from 
each  other  by  insulating  sleeves  covering  the  conductors. 
The  coils  are  individually  insulated  and  assembled  into 
groups  with  strong  insulating  l)arriers  between  them. 

The  machines,  together  with  the  transformers,  arc  con- 
sidered a  unit  and  are  tied  together  only  on  the  43,000  volt 
side,  thus  introducing  two  banks  of  transformers  between 
machines  in  the  event  of  trouble  in  one  of  them.  Two  trans- 
mission lines  pass  through  the  roof  of  the  building  and  carry 
the  output  to  the  switching  station  (outdoor  type  at  Barton- 
ville.) 

All  electrical  apparatus  is  remote  controlled  from  thj 
operating  Toom. 

The  plant  is  housed  in  a  modern  brick  and  steel  fire- 
proof building  of  pleasing  appearance;  the  building  is  equip- 
ped with   every  convenience   for  the  operating  staff.  The 


42,000  volt  Dwitch  and  bus  room 

engine'  room  is  finished  in  while  enamel,  satin  brick  walls, 
buff  gyijsum  ceiling  and  red  cjuarry  tile  llinir,  ;ind  is  served 
by  an  electric  crane.  The  remaindir  of  the  ])lant,  exce])t- 
ing  the  nl'lice  and  control  room  is  I'inislied  with  red  piessed 


brick,  concrete  floors  and  l)nlf  gypsum  roof.  The  steel 
throughout  is  painted  grey  and  the  cf)nibination  presents  a 
neat  and  business-like  ai)pearance. 

The  larger  rooms  are  effectively  illuminated  by  nitrf)gen 
lamps  ])roperly  contained,  hung  from  the  roof  trusses. 

The  .OO-ton  i)ower-house  crane  (Cleveland  Crane  &  J"lii- 
gine  Co.)  is  also  electrically  operated.  The  maximum  working 


Operating  and  control  room 

load  of  the  main  hoist  is  50  net  tons  and  of  the  auxiliary 
hoist  5  net  tons.  Each  hoist  will  carry  35  per  cent,  overload. 
From  centre  to  centre  of  runway  rails  is  53  ft.  4  in.  Maxi- 
mum lift  of  hook  is:  main  40  ft.  0  in.,  aux.  50  ft.  0  in. 

Speeds  are  as  follows: 

Full  load       No  load. 

Main  hoist   5  f.p.m.      10  f.p.in. 

Aux  30  f.p.m.      40  f.p.m. 

Bridge  travel  150  f.p.m.    300  f.p.m. 

Trolley  75  f.p.m.    100  f.p.m. 

Motors  are  Westinghouse,  135  volts,  of  following  sizes: 
main  hoist,  25  h.p.;  auxiliary,  10  h.p.;  bridge  travel,  25  h.p.; 
trolley,  10  h.p. 

The  brakes  are  foot  operated  from  cage  with  mechanical 
brakes  of  double  friction,  band  type  self-lubricating  running 
submerged  in  oil.  Each  hoist  has  automatic  electric  brake  of 
post  type  attached  to  armature  shaft  of  hoist  motor  and  operr 
atril  by  a     ib  ii^  lid ;  i-  ^  'nincctcd  to  apply  itself  on  failure  of 
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current.  It  is  equally  effective  in  stoppinji  motor  when  hoist- 
ing or  lowering,  and  is  capable  of  sustaining  full  load  of  hoist. 

Each  hoist  is  provided  with  auto  circuit  breaker  that 
breaks  circuit  when  hook  is  raised  above  or  descends  below, 
predetermined  point;  is  of  cage  operated  type.  The  hoisting 
rope  is  of  special  crucible  steel  6  x  37  construction.  Trolley 
is  3/0  bars. 

From  the  switching  station  a  single  45,000  volt  circuit 
passes  out  to  Burlington,  a  double  circuit  to  Brantford,  three 
circuits  to  Power  Glen  (near  St.  Catharines)  and  two  cir- 
cuits to  a  number  of  transforming  stations  which  serve  the 
industrial  needs  of  the  city  of  Hamilton.  (Power  Glen,  it 
will  be  remembered,  is  the  location  of  the  De  Cew  Falls 
hydro-electric  development  of  the  company  which  is  tied  in 
with  the  steam  plant.)  13,000  volt  lines  also  supply  power  to 
VVclIand,  Port  Colborne,  Thorold,  St.  Catharines,  Beanis- 
ville,  Grimsby,  Oakville,  Dundas  and  other  towns  in  the  dis- 
trict. 

The  electric  railway  system  of  the  company  which  has 
its  centre  at  the  Terminal  Building,  Hamilton,  where  the 
offices  of  the  company  are  located,  gives  an  excellent  interur- 
i)an  service  to  Brantford,  Dundas,  Oakville  and  Beanisville, 
in  addition  to  the  local  system. 

The  steam  electric  plant,  the  complete  description  of 
which  is  completed  in  this,  the  third  article  of  the  series,  was 
designed  and  built  by  the  company's  own  organization.  Mr. 
W.  C.  Hawkins  is  managing  director  and  Mr.  E.  P.  Coleman, 
general  manager;  Mr.  W.  G.  .\ngus,  superintendent  of  oper- 
ation; Mr.  Waller,  superintendent  of  railways;  Mr.  L.  W. 
Pratt,  manager  of  light  and  power  sales;  Mr.  George  Ser- 
vice is  mechanical  engineer  at  the  plant  and  Mr.  Chas.  H. 
Hutfon,  electrical  engineer  in  charge  of  operation. 


American  Engineering  Standards  Committee 

In  many  lines  of  engineering  iiuicli  excellent  standardi- 
zation work  had  been  done  before  the  war;  the  war  empha- 
sized its  importance  and  showed  most  clearly  the  need  of 
co-operation  to  prevent  the  confusion  caused  by  the  promul- 
gation of  overlapping  standards  by  independent  bodies.  Dur- 
ing the  war  the  Government  departments  co-ordinated  these 
efforts  in  certain  lines  and  greatly  assisted  in  unifying  them. 
The  American  Engineering  Standards  Committee  represent- 
ing the  American  Institute  of  Electrical  Engineers,  American 
Institute  of  ^fining  and  Metallurgical  Engineers,  American 
Society  of  Civil  Engineers,  American  Society  of  Mechanical 
Engineers,  and  American  Society  for  Testing  Materials,  to- 
gether with  representatives  of  the  U.  S.  Government  Depart- 
ments of  War,  Navy  and  Commerce,  has  just  completed  and 
adopted  a  revision  of  its  constitution  which  has  been  sent 
to  the  Governing  Boards  of  all  the  departments  and  societies 
represented  on  the  committee  with  a  request  for  its  ratifica- 
tion. The  new  constitution  changes  the  name  to  American 
Engineering  Standards  Association,  the  change  from  "Com- 
mittee" to  "Association"  more  fittingly  indicating  the  wide 
scope  of  the  interests  involved. 

The  objects  of  the  Association  are  stated  as  follows: 

1.  To  unify  and  simplify  the  methods  of  arriving  at  en- 
gineering standards,  to  secure  co-operation  between  various 
organizations  and  to  prevent  duplication  of  standardization 
work; 

2.  To  promulgate  rules  for  the  development  and  adop- 
tion of  standards; 

3.  To  revise  and  pass  upon  recommendations  for  stand- 
ards submitted  as  provided  in  the  Rules  of  Procedure,  but 
not  to  initiate,  define  or  develop  the  details  of  any  particular 
standard; 

5.  To  give  an  international  status  to  approved  American 
engineering  standards; 


6.  To  co-operate  with  similar  organizations  in  other 
countries  and  to  promote  international  standardization. 

Means  are  provided  for  increasing  the  number  of  repre- 
sentatives in  the  Association  by  invitation  or  on  request. 
Several  important  organizations  interested  in  standardiza- 
tion will  be  invited  to  appoint  representatives  as  soon  as  the 
necessary  power  is  obtained. 


New  Rail  Route  to  Western  Canada 

Travellers  between  Eastern  and  Western  Canada  are 
showing  their  appreciation  of  the  high  standard  of  railway 
service  afforded  by  "The  National,"  the  splendid  train  whicli 
operates  between  Toronto  and  Winnipeg.  "The  National" 
uses  the  rails  of  the  Grand  Trunk  to  North  Bay,  the  Tem- 
iskaming  and  Northern  Ontario  (Provincial  Government 
Line)  to  Cochrane,  and  the  Canadian  National  Railways  to 
Winnipeg,  where  it  links  up  with  the  Grand  Trunk  Pacific 
for  all  important  points  in  Western  Canada.  A  pleasant 
run  to  Toronto  by  the  Grand  Trunk  and  "The  National" 
is  ready  to  carry  you  westward.  The  departure  of  "The 
National"  from  Toronto  is  at  9.15  p.m.  on  Tuesdays,  Thurs- 
days and  Saturdays.  North  Bay  is  reached  early  next  morn- 
ing and  there  opens  up  for  your  admiration  all  the  lakeland 
beauties  of  the  territory  served  by  the  T.  &  N.  O.  Line, 
while  the  rich  Cobalt  and  Porcupine  districts  may  be  in- 
spected. These  are  followed  by  a  wonderfully  interesting 
trip  through  the  sparsely  populated  territory  of  New  On- 
tario, giving  the  traveller  an  opportunity  of  inspecting  this 
fertile  region,  including  the  famed  "clay  belt,"  where  tens 
of  thousands  of  settlers  will  make  their  homes  in  the  future. 
The  area  of  New  Ontario  is  330,000  square  miles,  fully  four 
times  the  size  of  Old  Ontario,  and  in  addition  to  great  ex- 
panses of  good  farming  land,  it  has  wonderful  resources  in 
timber,  minerals,  water  power,  fish  and  game. 

The  three  railways  have  combined  to  make  the  through 
passenger  service  over  this  new  route  the  equal  of  that  of- 
fered anywhere  on  the  continent.  The  smooth,  straight  and 
level  roadbed  embodies  all  that  has  been  learned  in  three- 
quarters  of  a  century  of  railroad  building.  The  greatest 
travel  comfort  is  assured.  The  use  of  the  new  route  in- 
volves no  extra  fare,  as  compared  with  any  other  route  avail- 
able, between  points  in  Eastern  and  Western  Canada. 


It  is  stated  that  the  Ontario  Hydro-electric  Power  Com- 
mission have  purchased  from  James  Battle  his  electrical 
plant  and  transformer  equipment  at  Thorold  for  $100,000. 
Mr.  Battle  held  a  36  year  contract  with  the  Ontario  Power 
Company  and  supplied  a  number  of  industries  and  private 
consumers  in  and  around  Thorold. 


The  Administrative  Commissioners  of  Montreal  have 
renewed,  for  a  period  of  ten  years,  the  franchise  of  the 
Southern  Counties  Railway.  The  city  will  get  an  increased 
price  for  the  privilege,  at  the  rate  of  $1,400  per  mile  per 
annum,  while  the  company  will  also  have  ito  bear  the  cost 
of  removing  snow,  cleaning  and  repairing  the  streets,  this 
being  estimated  at  $4,167.  The  company  further  agrees  to 
construct  underground  conduits  for  its  power  conductors,  if 
required  to  do  so. 


The  Toronto  Hydro  Electric  System  have  distributed 
their  annual  report  for  the  year  ending  December  31,  1918. 
The  net  income  from  operations  was  $21,667,  and  the  balance 
carried  forward  to  1919  is  $63,970.  The  report  of  the  general 
manager.  H.  H.  Couzens,  states  that  in  spite  of  the  discon- 
tinuance of  the  demand  for  munitions  and  war  supplies,  which 
brought  the  load  on  the  Toronto  System  up  to  approximately 
50,000  h.p.,  the  present  peak  demand  is  within  3,000  or  4,000 
kw.  of  the  demand  at  the  corresponding  period  a  year  ago. 
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Comparison  of  Central  Electric  Station  [ndustry 
in  Canada  and  United  States,  1917  ^ 

From  our  Ottawa  Correspondent 

The  results  of  the  census  of  central  electric  stations 
taken  in  the  United  States  for  the  year  1917  have  just  been 
made  public,  and  it  is  interesting  to  compare  them  with  the 
results  of  the  similar  census  taken  in  Canada  for  the  same 
period,  and  made  public  some  months  ago. 

In  both  countries  the  basis  of  compilation  has  been  the 
same.  Stations  engaged  in  the  sale  of  electrical  energy  for 
light  and  power  are  classed  as  central  stations  and  include 
both  generating  and  non-generating  establishments.  Estab- 
lishments generating  electrical  energy  for  their  own  use  not 
included.  As  the  basis  of  compilation  is  similar,  the  tabu- 
lated results  may  be  satisfactorily  compared.  The  compari- 
son in  the  attached  table  is  based  on  total  and  percapita  fig- 
ures. As  central  station  industry  is,  from  its  nature,  very 
closely  associated  with  the  general  public,  the  per  capita 
figures  form  a  logical  and  reasonable  basis  for  comparison. 

In  respect  to  the  total  number  of  stations,  it  will  be 
noted  that  Canada  has  666,  compared  with  6,541  in  the 
United  States,  or  0.080  per  thousand  population  in  Canada 
compared  with  0.06,3  per  thousand  population  in  the  United 
States.  The  proportion  of  commercial  stations  is  about  the 
same  in  both  countries,  while  for  municipal  stations,  Can- 
ada has  the  advantage  of  0.041  as  against  0.032  in  the 
United  States. 

Referring  to  the  primary  power,  Canada  has  a  total  in- 
stalled horse  power  in  central  stations  of  1.844,571  h.p.,  as 
against  12,857,998  total  horse  power  installed  in  the  United 
States,  or  231.0  h.p.  per  thousand  population  in  Canada,  as 
against  134.0  per  thousand  population  in  the  United  States. 
The  analysis  of  the  primary  power  installation  forms,  how- 
ever, the  most  interesting  feature  of  comparison.  Steam 
power  in  Canadian  stations  totals  180,200  h.p.,  while  in  the 
United  States  it  totals  8,389,389  h.p.,  or  on  a  per  capita 
basis,  21.6  h.p.  for  Canada,  as  against  81.0  for  the  United 
States.    On  the  other  hand,  the  water-driven  installation  of 

'Based  on  a  census  of  central  electric  stations  taken  in  Canada  by  the 
Dominion  Bureau  of  Statistics  in  co-operation  with  the  Dominion  Water 
Power  Branch,  and  in  the  United  States  by  Bureau  of  Census,  for  the 
year  1917. 


central  stations  in  Canada  is  1,652,661  h.p.,  as  against  4,251,- 
423  h.p.  for  the  United  States,  or  on  a  per  capita  basis  198 
h.p.  for  Canada,  compared  with  41  for  the  United  States. 
In  other  words,  90  per  cent,  of  the  central  station  installa- 
tion in  Canada  is  based  upon  water  power,  while  only  33  per 
cent,  is  so  based  in  the  United  States. 

The  advantage  possessed  by  hydro  power  as  the  basic 
power  for  central  station  work  is  strikingly  shown  by  an 
analysis  of  the  figures  in  the  attached  table.  The  number  of 
persons  employed  in  the  central  station  industry  per  thous- 
and horse  power  installed  is  4.8  in  Canada,  as  against 
8.2  in  the  United  States,  or  in  other  words,  the  average  in- 
stallation in  horse  power  per  employee  is  2,084  h.p.  in  Can- 
ada, as  against  1,217  h  p.  in  the  United  States,  indicating  the 
lower  staff  operating  costs  in  hydro  stations.  The  salaries 
and  wages  per  horse  power  installed  per  annum  total  $4.22 
in  Canada  as  against  $7.47  in  the  United  States. 

While  it  is  possible  to  compare  the  income  from  elec- 
trical service  in  the  two  countries,  the  records  of  the  total 
expenses,  exclusive  cf  the  salaries  and  wages,  are  not  avail- 
able in  the  Canadian  census.  It  will  be  noted,  however,  that 
while  the  total  income  for  electric  service  per  capita  in  Can- 
ada is  greater  than  in  the  United  States,  it  is  only  $24.14  per 
horse  power  installed  in  Canada,  as  against  $39.05  per  horse 
power  installed  in  the  United  States.  After  deducting  the 
salaries  and  wages,  the  central  stations  receive  a  net  income 
of  $19.92  in  Canada  and  $31.58  in  the  United  States  (both 
figures  based  on  primary  installation),  to  provide  for  the 
fixed  and  operating  charges  apart  from  staff.  Looking  at  it 
from  the  standpoint  of  the  public,  it  would  appear  that  the 
power  and  light  users  of  Canada,  after  providing  for  the 
staff  operating  charges,  are  taxed  for  the  remaining  annual 
charges  only  $19.92,  as  compared  with  $31.58  in  the  United 
States,  on  the  basis  of  service  rendered,  or  at  least  on  the 
basis  of  primary  power  installation  available  for  service. 
Undoubtedly  the  fuel  costs  arising  from  the  greater  pro- 
portion of  the  fuel  driven  stations  in  the  United  States  as 
compared  with  the  greater  proportion  of  water-driven  plants 
in  Canada  account  largely  for  these  figures. 

A  further  interesting  fact  in  connection  with  the  instal- 
lation is  the  size  of  the  primary  units  in  the  two  countries. 
In  the  steam  plants  the  average  per  unit  in  Canada  is  718  h.p., 
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Item 

Number  of  Stations  

Commercial  

Municipal  

Income  (from  Electric  Service)  

Income  (from  Electric  Service)  per  h.p.  installed  .  .  .  . 

Number  of  Persons  Employed  

Number  of  Persons  Employed  per  1,000  h.p.  installed 

Salaries  and  Wages  (Totals)   

Salaries  and  Wages  per  h.p.  installed  

Installation : — 

Total  Horse  Power  

Steam  Engines,  number  

Horse  Power  (Total)   

Horse  Power  (Average  per  Unit)  

Gas  and  Oil  Engines,  Number  

Horse  Power  (Total)   

Horse  Power  (Average  per  Unit)  

Water  Wheels,  Number  

Horse  Power  (Total)  

Horse  Power  (Average  per  Unit)   

Average  Installation  in  h.p.  per  Employee  

Average  Capacity  of  Stations  in  h.p  


Canada 
666.0 
323.0 
343.0 
$44,536,848.00 
$24.14 
8,847.0 
4.80 

$7,777,715.00 
$4.22 

1,844,571.0 
251.0 
180,300.0 
718.0 
113.0 
11,710.0 
104.0 
619.0 
1,653,661.0 
2,670.0 
3,084.0 
3,770.0 


Total 

U.S.A. 
6,541.0 
4,224.0 
2,317.0 
$502,100,408.00 
$39.05 
105,546.0 
8.21 

$95,239,954.00 
$7.47 

12,857,998.0 
7,464.0 
8,389,389.0 
1,124.0 
2,946.0 
217,186.0 
74.0 
3,357.0 
4,251,423.0 
1,266.0 
1,217.0 
1,965.0 


Canada 
0.080 
0.039 
0.041 
$5,338.00 

1.06 

$932.00 


221.0 
0.031 
21.6 

0.013 
1.4 

0.074 
198.0 


Per  1000  populat'an 
U.S.A. 


0.063 
0.041 
0.022 
$4,851.00 

1.02 

$920.00 


124.0 
0.072 
81.0 

0.028 
2.1 

0.032 
41.0 


Table  based  on  estimated  i)opulation  in  1917, — Canada  8,343,000;  United  States  103,500,000;  and  on  census  of  Cen- 
tral Electric  Stations  industry  taken  in  both  countries  in  1917. 


'line  15,  1919 


THE    ELECTRICAL  NEWS 


29 


as  compared  with  1,124  li.p.  in  the  United  States.  In  Can- 
ada the  average  water-wlieel  unit  is  2,670  h.p.,  as  compared 
with  1,260  h.p.  in  the  States.  These  differences  are  logical 
considering  the  trend  of  the  central  station  installation  to- 
wards steam  and  water  in  the  respective  countries.  The 
average  capacity  of  the  Canadian  station  is  2,770  h.p.,  as 
compared  with  1,965  in  the  States.  Other  interesting  ratios 
and  comparisons  may  be  drawn  from  the  figures  in  the 
table. 

It  has  been  stated  that  Canada  possesses  a  peculiar  ad- 
vantage in  respect  to  its  water  power  endowment  in  that 
practically  every  commercial  and  industrial  centre  is  within 
easy  transmission  distance  of  and  is  already  served  with 
ample  supplies  of  economically  developed  hydro-electric 
power.  That  this  unique  advantage  has  been  appreciated 
in  principle  and  is  being  realized  in  practice  is  strikingly 
shown  by  the  above  figures  which  indicate  the  extent  to 
which  tlie  water  resources  of  the  Dominion  are  being  adapt- 
ed to  the  production  of  electrical  energy,  and  the  substantial 
benefits  accruing  to  the  public  therefrom. 


Power  Factor  Correction  and  Voltage 
Regulation 

Obtained  with  Two  Water  Wheel  Type  Generators 
Used  as  Synchronous  Condensers  by  the  City  of 
Sherbrooke  Gas  and  Electricity  Department 

 By  C.  J.  Desbaillels'   

Early  in  the  year  1918  the  corporation  of  Sherbrooke  was 
asked  for  an  additional  thousand  horsepower  by  the  munition 
factories.  It  was  impossible  to  deliver  this  power  due  to  the 
fact  that  on  both  power  houses  of  the  corporation  the  load 
had  a  power  factor  of  less  than  60  per  cent.  On  account  of 
this  very  low  power  factor  the  generators  were  overloaded  to 
the  limit  of  their  kv.a.  capacity  .although  the  actual  load  in 
kw.  was  ronsiderably  below  what  could  be  obtained  from  the 
turbines. 

Following  are  the  characteristics  of  the  two  plants  of 
the  corporation  and  their  load  carried  early  in  the  year  nine- 
teen hundred  and  eighteen: 


•Manager  and  Engineer,  Sherbrooke. 


Before  and  After — Showing  the  effect  of  the  s; 


Rock   Forest  Plant 

Tiie  Rock  Forest  plant  is  situated  six  miles  from  Sher- 
brooke. This  plant  consists  of  two  9:{0  kw.  generators  con- 
nected to  two  1,470  h.p.  Morgan  Smith  turbines.  The  ma.Ki- 
mum  load  carried  l)y  this  plant,  previous  to  the  change,  was 
1,700  kw.  on  the  two  machines,  at  a  power-factor  of  sixty 
per  cent,  with  an  armature  current  of  124  amperes  per  ma- 
chine, whereas  the  full  load  amperes  at  eighty-five  per  cent, 
power-factor  was  only  ninety-seven. 

The  output  of  the  turbines  was  thus  only  2,260  h.p.,  and 
420  h.p.  were  lost,  as  the  two  turbines  were  capable  of  deliv- 
ering 2,680  electrical  h.p.  on  the  generator. 

City  Plant 

This  plant  is  located  in  the  city  of  Slierbrooke,  and  con- 
sists of  two  850  kw.  generators  at  85  per  cent  power-factor, 
connected  to  two  1,300  h.p.  Boving  wheels.  The  maximum 
load  carried  by  this  plant  early  in  the  year  1918  was  1,560 
kw.  on  the  two  machines,  with  a  power-factor  of  si.xty  per 
cent,  and  an  armature  current  of  320  amperes  , whereas  the 
full  load  current  was  onlj^  250  amperes.  The  output  of  the 
turbines  was  then  only  2,150  h.p.,  and  450  li.p.  were  lost,  as 
the  two  turbines  were  capable  of  deliverinf>  3,(')00  li.p.  to  tlie 
generators. 

It  is  evident,  from  the  above  figures,  that  the  only  remedy 
to  the  situation  was  the  raising  of  the  power-factor.  The 
corporation  had  at  its  disposal  two  625  kw.  water  wheel  type 
generators,  225  r.p.m.;  and  it  was  decided  to  operate  these 
generators  as  synchronous  condensers. 

After  careful  study,  these  machines  were  located  in  the 
distributing  station,  four  thousand  feet  from  the  Frontenac 
Street  power  house,  and  they  were  started  from  rest  by  sep- 
arating the  feeder  line  from  the  Frontenac  Street  plant  to  the 
distributing  station  in  two  circuits;  and  thus,  by  using  one 
generator  of  the  Frontenac  Street  plant,  the  two  synchronous 
motors  were  successfully  started  at  the  sub-station  in  the 
following  manner. 

One  of  the  generators  at  the  Frontenac  Street  plant  is 
stopped,  and  full  field  of  250  amperes  is  applied;  at  the  same 
time,  at  the  end  of  the  starting  line  at  the  distributing  sta- 
tion, the  synchronous  motor  switch  is  closed,  and  fifty  am- 
peres field  current  is  applied.  After  signalling  to  the  power 
house  that  everything  is  ready,  the  generator  attendant  slow- 
ly opens  the  gates  of  tlie  turbine,  and  both  machines  are 


condensers  on   the  voltage  of  the  bus-bars 
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brought  up  to  speed  in  synchronism.  The  generator  in  llic 
Frontenac  Street  plant  is  synchronised  to  the  l)us  witli  its 
synchronous  condbnscr  at  tlie  same  time.  Tlie  synclironous 
motor  l)us  switch  is  then  closed  at  the  distributing  station, 
tlnis  connectin.g  this  synclironous  motor  on  the  sul)-statioii 
bus  bar,  vvliicb  is  already  in  ])arallel  with  the  Frontenai 
Street  plant  bus  Inir.  The  starting  line  is  opened  at  tlx 
synchronous  motor,  and  this  machine  is  then  floating  on  the 
bus  bar  of  the  distributing  station. 

The  s:ime  perfnrni;nu'e  applii'S  to  the  starting  of  the 
second  synchronous  motor. 

As  you  can  see  by  the  wiring  diagram  the  starling  line 
can  be  connected  in  parallel  with  the  feeder  line  as  soon  as 
the  two  motors  are  started,  and  will  make  this  line  sufficient 


0,1 
Switch 


0}/ 


0}/ 


Frontenac  5  Tat/ on 
Generator  Motor 


I 


Oil 
Sty  itch 


A'nite  Swjtch^ 


City  3cib-5tdft/on 
Synchronous  Motor  /y7 


C/ty  3ub-5ti7t/on 
\5yncnronoiy}  MoToA 


Wiring  diagram  for  synchronous  motors 

to  carry  the  load  of  the  two  .generators  of  the  Frontenac 
Street  plant. 

It  is  to  be  noted  that  no  additional  copper  was  required 
for  this  starting  line  as  when  one  of  the  generators  is  used  to 
start  the  synchronous  motor,  the  other  machine  can  only 
deliver  half  of  the  ])lant  capacity;  therefore  half  the  feeder 
line  section  is  sufficient  for  the  purpose. 

The  characteristics  of  these  motors  have  been  such  that 
they  have  successfully  kept  in  step  in  spite  of  various  short 
circuits  and  grounds  which  have  occurred  during  the  year, 
and  only  one  shut  down  waN  experienced  durin.g  twelve 
months  of  operation. 

Voltage  Regulation 

Thf  'i'irrill  regulator  which  was  used  in  connection  with 
the  generators  had  not  given  satisfaction,  as  the  wlude  sys- 
tem was  subject  to  heavy  iluclnation  due  to  a  couple  of  steel 
furnaces  (jperated  by  the  Canadian  Brakeshoe  Comijany;  and 
it  was  found  almost  impossible  to  keep  the  regulator  in  opera- 
lion  during  the  breaking  of  the  charge  on  these  steel  furnaces. 

This  Tirrill  regulator  was  then  removed  and  installed  in 
connection  with  the  motor-generator  set  exciter  at  this  dis- 
tributing station  and  installing  of  the  switching  apparatus 
excitation  for  the:  sy nrli innous  motors. 


Showing  the  two  synchronous  motors  in  operation 

The  series  element  of  this  regulator  is  connected  to  the 
steel  furnace  circuit,  and  the  regulator  is  acting  upon  the 
synchronous  motor  exciter  and  is  maintaining  a  constant 
voltage  ])y  varying  the  power-factor  on  the  bus-bars.  The 
two  voltage  charts  will  show  what  the  voltage  was  I)efore  the 
change  and  after. 

Horse   Power  Recovered 

After  the  above  mentioned  change  was  made,  the  Fron- 
tenac Street  power  house  was  in  position  to  deliver  1,940  kw. 
at  eighty-eight  per  cent,  power-factor  with  300  amperes  on 
the  machine;  and  the  Rock  Forest  plant  has  carried  2,120 
kw.  at  ninety  per  cent,  power-factor  with  90  amperes  per 
machine.  This  means  that  during  nine  months  of  the  year 
1918  the  corporation  was  in  position  to  sell  a  one  thousand 
h.p.  demand  by  the  manufacturers  of  shells,  without  adding 
any  machinery  to  their  power  houses,  but  simply  by  making 
use  of  two  old  generators,  at  an  expense  of  approximately 
$2,000  covering  the  removing  of  these  machines  to  the  dis- 
tributing station  and  installing  o  fthe  switching  apparatus 
for  the  starting  of  same. 

It  may  be  interesting  to  know  that  prices  were  asked 
from  the  manufacturers  to  make  these  machines  self-start- 
ing; this  change  would  have  cost  in  the  neighborhood  of 
$7,000.00.  Moreover,  the  starting  of  these  machines,  as  des- 
cribed above,  is  done  without  any  trouble  or  disturbance  on 
the  line. 


Personal 

Mr.  S.  L.  B.  Lines,  manager  Chamberlain  &  Hookham 
Meter  Company,  Toronto,  has  returned  from  a  business 
trip  to  England. 

Flight- Lieut.  Rupert  Davidson,  of  Cobourg,  Ont.,  has 
accepted  a  position  as  electrical  engineer  on  power  develop- 
ment on  the  Para  River,  Brazil. 

Mr.  W.  M.  Andrew,  of  the  Toronto  office  of  the  Canad- 
ian VVestinghouse  Company,  has  been  appointed  secretary  of 
the  recently  formed  associations  of  electrical  manufacturers 
and  electrical  jobbers. 

Mr.  J.  J.  Ashworth,  assistant  general  manager  Canadian 
(ieneral  Electric  Company,  has  been  elected  a  director  of  the 
company.  Mr.'  K.  E.  Dyment  has  been  elected  vice  presi- 
dent. 
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Electric  Furnace  for  Melting 
Brass 


TluTc  has  been  operating  in  the  foundry,  of  Messrs.  Let- 
soii  and  Burpee,  of  V'ancouvcr,  for  the  past  five  months,  the 
first  electric  furnace  for  melting  brass  ever  installed  in  Brit- 
ish Columbia.  It  is  the  invention  of  Mr.  J.  D.  Shipton,  a 
well-known  electrical  engineer  in  the  terminal  city,  and  has 
been  eminently  successful  in  its  work.  In  an  iron  foundry 
where  dirt  and  steam  are  everywhere,  the  simplicity  of  the 
furnace  is  what  appeals  to  a  foundry  man.  It  is  opcratecl 
wiili  tlie  greatest  facility  and  no  real  skill  is  required  to 


melted,  showing  practically  no  loss  of  zinc,  only  at  tlie  mo- 
ment of  pouring.  Naturally  some  zinc  is  a1)sorl)ed  by  tiie 
lining  after  the  furnace  has  been  re-Iincd.  more  especially 
if  tlic  lining  has  not  been  well  bunied  l)efore  using.  But 
fiiis  loss  is  very  small.  The  design  of  the  furnace  is  such 
tliat  it  will  hold  one  thousand  pounds  of  metal,  which  means 
that  the  hearth  can  hold  about  1,400  lbs.,  still  keeping  the 
metal  at  a  safe  distance  from  the  arc. 

In  charging,  about  OOO  lbs.  are  put  in  the  hearth  by  the 
feed  door  and  400  lbs.  are  put  on  the  prc-hcating  shelf 
which  is  fed  from  the  two  openings  in  the  top  of  the  furnace. 
Those  openings  are  then  closed  and  the  current  switched  on, 
and  by  the  time  the  hearth  portion  has  reached  a  tempera- 
ture of  about  I,.'>00  degrees  Fahr.,  that  metal  in  tin-  pre- 
heating chamber  has  reached  a  temperature  of  from  700  to 


Electric    smelting   furnace   for    melting   brass — Vancouver,  B.C. 


handle  it.  An  ordinary  workman  can  be  taught  in  a  few 
hours  to  look  after  it. 

Its  capacity  is  500  lbs.  in  four  hours  from  a  cold  fur- 
nace, and  the  consumption  of  electrical  energy  is  440  kw.h. 
to  the  ton;  in  a  one-ton  furnace  it  is  250  kw.h.  The  power- 
factor  averages  about  83  per  cent.,  with  good  carbons.  Con- 
sumption is  about  10  lbs.  to  the  ton.  Its  efficiency  is  shown 
up  better  on  ten-hour  service  and  on  a  24-hour  operation  it 
is,  naturally,  still  better.  On  account  of  its  load-factor  the 
cheapest  possible  rate  can  be  secured  from  a  power  com- 
pany for  the  current. 

While  this  furnace  is  designed  to  melt  500  lbs.  in  four 
hours,  it  can  be  designed  to  melt  this  same  charge  in  two 
hours.  In  fact  there  is  practically  no  limit  to  the  speed 
of  melting,  though  at  the  same  time  it  is  not  an  advantage 
to  so  crowd  the  melting  that  the  heat  from  the  arcs  cannot 
be  absorbed  by  the  metal  fast  enough  without  the  upper  por- 
tion nearest  the  arc  is  at  a  vaporizing  temperature. 

With  this  furnace,  as  high  as  35  per  cent,  zinc  has  been 


800  degrees  Fahr.  This  is  then  dumped  into,  the  hearth  and, 
in  a  few  minutes,  has  reached  its  pouring  temperature. 
Among  foundry  men  there  is  no  instance  known  where  the 
pouring  temperature  has  been  greater  than  1,650  degrees, 
and  sometimes  it  is  as  low  as  1,400  degrees  Fahr. 

It  will  be  interesting  to  note  the  difference  in  these 
pouring  temperatures  and  the  temperatures  mentioned  in 
the  pamphlet  published  by  the  United  States  Bureau  of 
Mines  last  year.  Mr.  Shipton  claims  that  it  is  not  neces- 
sary to  raise  the  temperature  higher  than  the  figure  stated. 

Eighty-five  per  cent.,  copper  has  been  successfully  melt- 
ed and  15  per  cent,  zinc,  and  as  low  as  00  per  cent,  copper 
and  40  per  cent,  zinc,  both  ingot  and  scrap  in  all  forms. 
The  advantages  of  the  pre-heater  are  greater  efficiency,  pre- 
servation of  the  top  and  no  delays  by  having  to  add  cold 
charges  to  the  melted  charge,  thereby  causing  partial 
freezing  which  holds  up  the  melting  operation  considerably. 

In  brief,  the  Shipton  furnace  has  the  following  points 
which  should  appeal  to  everyone  engaged  in  this  class  of 
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work — the  hearth  is  rectangular  in  design  and  it  is  there- 
fore a  simple  matter  for  a  laborer  in  the  foundry  to  re-line 
same;  its  choke  coil  regulator  being  of  rugged  construc- 
tion, the  only  knowledge  required  to  operate  same  is  to  turii 
a  wheel  one  way  or  the  other,  thus  regulating  the  voltage 
from  40  to  110;  dust,  dirt  or  steam  does  not  prevent  success- 
ful operation;  no  skilled  labor  is  required  to  operate  the  fur- 
nace, the  furnace  tilts  to  pour  its  charge,  this  method  hav- 
ing been  found  to  give  the  most  satisfaction  in  preference 
to  tapping. 

The  only  renewals  needed  each  month  is  a  cylindrical 
refractory  sleeve  used  on  the  carbons  where  they  enter  the 
furnace  walls,  whose  inner  diameter  corresponds  with  the 
diameter  of  the  carbons  used.  One  of  the  greatest  advant- 
ages of  the  Shipton  furnace  is  that  it  can  be  manufactured 
and  sold  for  about  one-half  the  price  of  any  other  electric 
brass  melting  furnace  on  the  market. 

Calculating  the  thermal  efficiency  of  the  one-ton  furnace 
at  180  kw.h.  as  the  theoretical  heat  required,  or  154,800 
calories,  it  will  show  a  thermal  efficiency  of  72  per  cent., 
which  it  must  be  admitted  is  very  good  indeed. 


Electrical  Equipment  on  the  AU-Metal  Cars  of 
the  Manchester-Bury  Electrical  Section, 
Lancashire  and  Yorkshire  Railway 

By  George  Hughes,  M.  Inst.  C.  E. 

When  new  motive  power  is  required,  the  railway  engineer 
has  to  consider  the  following  points: — Geographical  position, 
gradients,  junctions,  density  of  traffic,  difficulties  of  operation, 
possiible  range  of  user,  and  future  developments.  The  paper 
is  arranged  in  the  order  as  appertains  in  the  passage  of  cur- 
rent :— 

A  shoe  collects  current  from  a  side-contact  live  rail,  the 
shoe  pressure  being  25  I'bs.  This  shoe,  fixed  to  the  bogie, 
is  connected  to  the  trolly  cables,  from  which  connections 
are  taken  through  the  various  parts  of  the  equipment  to  the 
motors.  A  connection  is  taken  to  a  rotary  transformer,  which 
supplies  low-tension  100-volt  current  for  operating  the  con- 
trol equipment. 

The  trolley  cables  have  been  housed  in  Jarrah  wood,  as 
this  material  has  been  found  the  most  satisfactory. 

The  electrical  connecting  of  coaches  is  accomplished  by 
"plug  and  socket"  type  couplers;  the  high  tension  (1,200- 
volt)  is  connected  to  the  trolley  cable,  and  the  low  tension 
(100-volt)  to  the  rotary  transformer;  also  a  control  coupler 
is  connected  to  the  multicore  cable  for  the  contactors. 

The  1,200-volt  portion  of  the  equipment  is  placed  in  a 
high-tension  compartment,  completely  isolated  from  the  re- 
mainder of  the  car,  the  door  of  this  compartment  being  inter- 
locked with  the  main  switch,  which  is  of  the  single-blade 
type. 

The  rotary  transformer  is  a  10-kilowatt  machine;  it  has 
two  windings  on  the  armature,  and  is  operated  on  the  high- 
tension  side  by  an  automatic  control-switch,  which  is  neces- 
sary owing  to  the  gaps  in  the  live  rail. 

The  electrical  control  equipment  is  of  the  shunt  multiple- 
unit  type,  arranged  for  automatic  or  manual  Operation  in  the 
forward  jjosition,  and  manual  only  in  the  reverse.  Field 
control  is  also  provided  for. 

The  automatic  control  is  operated  by  means  of  relays 
governed  by  the  main  motor  current.  Succeeding  contact- 
ors cannot  operate  until  the  motor  current  has  fallen  to  a  pre- 
determined value,  and  the  sequence  of  operation  is  controlled 
by  electrical  interlocks. 

The  controller  has  nine  i)ositions  of  the  handle,  the  la.st 
being  for  supjjlementary  field  (.(introl,  and  there  are  four 
positions  of  the  reversing  handle. 

The  main  circuit-breaker  is  of  the  magnetic  shield  type, 


and  can  be  tripped  or  re-set  from  the  motorman's  compart- 
ment. 

The  contacto'rs  are  made  up  in  two  groups,  one  grouj) 
at  each  end  of  the  car,  and  controlling  two  motors.  Each 
single  contactor  is  fitted  with  a  magnetic  blow-out  coil  and 
two  arcing  horns  jjrotected  by  soapstone  shields. 

The  motor  cut-out  is  manually  operated,  and  when  in 
the  normal  position  two  motors  are  in  circuit;  if  moved  in 
either  direction  one  or  other  of  the  motors  is  cut  out. 

Each  reverser  controls  two  motors,  and  is  solenoid  oper- 
ated from  the  master  controller. 

In  the  motor^bogie  the  best  locomotive  i^ractice  has  been 
adopted,  and  the  design  is  the  outcome  of  the  development 
of  the  built-up  frame  bogie.  The  gear  wheels  are  pressed 
on  to  the  axle  and  bolted  to  the  wheel  centre.  They  are  of 
mild  steel,  with  involute  teeth,  No.  2  diametral  pitch,  and 
the  load  is  taken  uniformly  on  two  teeth  throughout  the  arc 
of  action.  The  road  wheels  are  of  the  standard  locomotive- 
spoked  type,  and  the  tyres  are  made  of  Siemens-Martin  steel 
of  locomotive  pattern  but  !>  inches  wide,  and  are  shrunk  on 
to  the  wheel  centres.  The  wheel  centres  are  steel  castings 
made  by  the  Tropenas  process.  The  bolster  is  of  the  box- 
girder  form,  with  a  lateral  movement  of  lyi  inch  each  way. 
A  double-brake  block  arrangement  is  fitted,  and  the  average 
life  of  a  brake  block  is  about  5,700  stops,  excluding  signal 
checks  and  coasting  on  down  grades.  Each  bogie  is  fitted 
with  two  motors  geared  to  the  axle  through  spur  gearing,  the 
ratio  being  2.36  to  1.00. 

Nose  suspension  of  the  motors  is  adopted,  half  the  weight 
being  spring-borne,  and  the  other  half  resting  directly  on 
to  the  axle. 

The  motors  are  200  horse-power,  and  have  been  designed 
on  the  experience  gained  on  the  Liverpool  and  Southport 
line.  Solid  field  frames  have  been  used,  also  increased  ven- 
tilation provided  for,  and  interpoles  fitted.  The  field  and  in- 
terpole  are  vacuum  impregnated  and  enclosed  in  brass  cases. 
The  temperature  rise  of  these  motors  is  55  degrees  Centri- 
grade  after  a  one-hour's  run  at  full  load.  The  quality  of  steel 
for  field  frames  was  investigated,  and  it  was  proved  that  a 
mechanically  stronger  casting  could  be  manufactured  with 
only  a  very  slight  reduction  in  permeability,  and  a  B.H.  curve 
is  shown  of  two  different  qualities  of  steel,  also  a  characteris- 
tic curve  of  the  motor. 

The  vacuum-brake  equipment  is  of  the  simplest  possible 
form,  and  its  leading  features  are  the  installation  of  a  pump 
capable  of  releasing  the  brake  in  12  seconds,  and  a  brake 
valve  which  admits  air  to  the  train  pipe,  and  also  starts  and 
stops  the  pumps.  A  separate  vacuum  reservoir  is  provided 
for  operating  the  horn  in  case  the  current  is  cut  off  for  a 
short  time.  In  the  design  of  the  brake-valve  the  "dead- 
man's"  handle  is  incorporated,  which  applies  the  brakes  and 
cuts  off  current  to  the  main  motors. 

The  vacuum-pump  has  forced  lubrication.  Inlet  and  out- 
let valves  are  fitted  in  the  cylinder  heads,  and  these  can  be 
easily  and  quickly  removed.  The  motors,  of  5  h.p.,  for  driv- 
ing the  pumps  are  series  wound,  and  running  at  1,000  revolu- 
tions per  minute  on  a  100-volt  circuit.  This  pump  is  operated 
through  a  switch  in  the  brake-valve  and  an  automatic  regu- 
lator. 

Below  the  brake-valve  is  a  tripping-switch,  which  breaks 
the  master-controller  circuit  when  the  "dead-man's  handle" 
comes  into  operation,  or  when  the  motorman  uses  a  special 
key  for  converting  the  brake-valve  into  an  ordinary  van 
valve. 

Bell  code  signals  between  guard  and  motorman  are  sup- 
I)lied  with  current  from  a  small  battery  of  accumulators; 
the  latter  are  also  used  for  emergency  lighting. 

The  lighting  of  the  cars  is  taken  from  the  100-volt  cir- 
cuit, and  the  heating  from  the  1,200-volt  circuit. 


(line  l.">.  191 


THE    ELECTRICAL  NEWS 


33 


Vancouver  Contractor-Dealers  Stage  a  Big  Con- 
vention—Officials of  B.C.E.R.  and  Western 
Power  Companies  and  Representatives  of 
Canadian  Manufacturers  and  Jobbers 
Lend  Their  Assistance 

[Tlic  following  pages  contain  a  report  of  the  recent  con- 
vention of  the  British  Columbia  Association  of  Electrical 
Contractors  and  Dealers.  Regarding  Mr.  Goodwin  and  Mr. 
Chase,  this  means  a  certain  amount  of  unavoidable  repetition 
of  material  already  published.  However,  these  gentlemen 
are  always  saying  something  new  or  saying  the  old  thing  in 
a  new  way,  so  that,  while  an  explanation  may  be  in  order, 
an  apology  is  not.  The  whole  proceedings  will  be  found  to 
contain  valuable  information  for  all  our  readers. — Editor]. 

The  third  convention  under  the  auspices  of  the  \'an- 
couver  Association  of  Electrical  Contractors  and  Dealers 
was  held  in  the  Hotel  \'ancouver  of  the  Terminal  City  on 
May  36th  and  27th  and  was  considered  by  the  promoters  the 
most  successful  that  has  ever  taken  place'  in  connection  with 
this  organization  which  now  includes  in  its  ranks  practical- 
ly every  electrical  contractor  and  dealer  in  the  city  of  Van- 
couver. There  were  nearly  one  hundred  delegates  registered 
and  the  proceedings  throughout  the  two  days  were  of  a  most 
practical  character.  Mr.  E.  Brettell.  president  of  the  associa- 
tion, presided  and  with  him  at  the  table  were  Mr.  VV.  L. 
Goodwin  and  Mr.  Samuel  Adams  Chase,  both  well-known 
figures  in  the  industry. 

The  task  of  welcoming  the  delegates  and  visitors  fell 
to  Mr.  William  McNeill,  assistant  general  manager  of  the 
Western  Power  Company  of  Canada,  and  no  more  suitable 
selection  could  have  been  made.  Mr.  McNeill  who  was  in 
his  happiest  vein  prefaced  his  remarks  by  stating  that  if  the 
physical  atmosphere  was  cool  their  hearts  were  warm.  They 
had,  he  said,  waited  long  and  patiently  for  this  convention  and 
he  thought  the  thanks  of  those  present  were  due  to  the  com- 
mittee who  organized  it  and  who  had  prepared  such  a  splen- 
did programme  for  their  edification. 

Unrest  in  World  Today 

"I  suppose  we  all  realize,"  said  Mr.  McNeill,  "that  at  a 
time  like  this  it  is  difficult  to  say  almost  anything.  There  is 
so  much  unrest  in  the  world  today  that  perhaps  most  of  us 
feel  that  the  better  part  of  wisdom  is  to  say  as  little  as  pos- 
sible and  to  do  a  correspondingly  greater  amount.  But  I 
do  trust  that  the  result  of  this  convention  will  be  to  bring  us 
together  in  such  a  way  that  co-operation  will  take  a  far 
greater  place  in  the  annals  of  our  business  life  than  this 
fierce  unrestricted  wasteful  competition  has  done  and  that 
the  result  of  our  gathering  together  will  be  to  produce  a  bet- 
ter relationship  and  greater  harmony  between  employer  and 
employee  and  between  employer  and  employer,  so  that,  per- 
haps this  wasteful  competition  in  some  measure  at  least  may 
be  eliminated  and  a  better  and  greater  degree  of  co-operation 
may  begin. 

"I  am  sure  we  here  today  believe  that  we  are  fit  for  the 
tasks  that  lie  ahead  of  us,  realize  that  there  is  dissatisfaction 
at  the  unrest  that  prevails,  believe  that  surely  there  must  be 


some  way  out,  and  it  is  the  business  of  a  convention  such 
as  this  to  try  if  possible  and  find  out  such  a  way.  We  have 
found  for  example  that  the  old  world  as  it  existed  in  pre- 
war days  was  not  good  enough  for  us  to  live  in  and  surely 
this  lesson  is  also  becoming  self-evident  that  it  is  not  enough 
for  us  simply  to  try  and  restore  things  to  the  old  condition 
of  affairs.  If  we  do  that,  changes  are  bound  to  come  that 
will  be  for  the  worse.  We  must  do  more  than  restore.  We 
must  build  and  we  must  rebuild  so  that  in  this  reconstruction 
period  which  we  have  entered  on  there  will  he  greater  results 
and  a  greater  degree  of  co-operation  than  has  hitherto  been 
seen. 

"Fundamentally  it  is  not  enough  for  the  cure  of  the  ills 
that  beset  the  industrial  world  today  to  simply  grant  larger 
wages  and  shorter  hours,  much  as  these  things  are  to  be  de- 
sired. There  must  somehow  be  introduced  a  new  relationship 
that  will  take  the  place  of  the  present  system,  perhaps  of  col- 
lective bargaining  and  of  the  strike  both  sympathetic  and 
local  and  that  this  relationship  will  tend  to  do  away  with  the 
fierce  and  awful  conflicts  that  have  hitherto  characterized 
labor  and  capital  in  the  past.  Over  a  century  ago  from  the 
fierce  fires  of  the  French  revolution  there  emerged  the  golden 
motto  which  1.  at  least,  believe  contains  the  secret  of  the 
world's  hope  and  the  world's  deliverance.  The  motto  was — 
"Liberty,  Equality  and  ^Fraternity."  Change  those  terms  into 
more  up-to-date  ones  and  you  have — "Freedom,  Democracy 
and  Co-operation"  and,  surely  in  that  triple  tie  there  will  be 
found  the  banding-  together  that  will  relieve  and  perhaps  dis- 
pel some  of  the  great  conflicts  that  we  are  going  through." 

Present  Time  of  Real  Significance 

"I  do  trust,"  Mr.  McNeill  continued,  "that  our  coming 
together  at  such  an  opportune  time  as  this  is  of  real  signifi- 
cance to  this  city  and  to  this  country.  I  would  wish  even  for 
a  wider  significance  to  your  deliberations  as  they  progress. 
And  I  trust  that  things  will  be  done  here  and  accomplished 
that  will  tend  to  promote  freedom,  democracy  and  co-opera- 
tion in  the  highest  form.  Remember  that  those  things  cannot 
be  accomplished  unjess  by  that  word  "sacrifice"  on  all  sides 
to  this  question.  But  surely  what  we  have  seen  in  the  last 
four  years  will  give  us  hope.  If  our  men  went  through  four 
years  of  hell  for  these  important  things  for  which  they 
fought,  and  so  many  have  died,  and  others,  as  we  see,  are 
maimed — surely  with  the  bigger  things  settled,  these  other 
matters  pertaining  to  labor  and  capital  and  employer  and 
employee,  however  big  the  are — this  greater  thing,  the  free- 
dom of  the  world,  the  democracy  of  the  world  and  the  fra- 
ternity of  the  world  as  we  see  it  among  the  great  nations  to- 
day can  also  be  settled  too." 

"So  that  I  am  delighted,"  he  concluded,  "to  find  at  this 
particular  time  so  many  of  you  attending  this  convention 
toda3^  I  trust  that  your  deliberations  will  be  fraught  with  the 
highest  and  the  best  possibilities  for  the  good  of  our  country 
and  I  believe  with  the  opening  of  this  convention  there  will 
be  spread  abroad  in  our  hearts  and  minds  a  feeling  of  co- 
operation and  fraternity  that  will  produce  good  results  and 
that  co-operation  will  be  the  keynote  of  this  convention." 

A  glimpse  of  what  is  being  done  in  eastern  Canada  in 
the  matter  of  organization  was  given  by  Mr.  F.  Jno.  Bell, 


THE    ELECTRICAL  NEWS 


June  15,  1919 


general  niana,L;i.r  Canada  Wire  and  Cable  Company,  Toron- 
to reprcgcntini;-  the  Manufacturers'  Association  of  that  city. 
Their  association  had,  he  said,  been  formed  for  mutual  bene- 
fit and  also  with  the  idea  of  gettiuK  together  with  other 
sections  of  the  industry,  particularly  in  view  of  the  general 
misunderstandings  that  had  obtained  in  the  country  and  be- 
tween the  east  and  west.  One  point  he  laid  emphasis  on  in 
their  constitution  was  that  there  was  nothing  to  restram  a 
firm  or  any  member  of  the  association  at  any  time  getting 
such  prices  and  terms  as  he  pleased  and  each  member  could 
compete  for  business  as  he  wished  as  if  the  association  did 
not  exist. 

On  behalf  of  his  association  he  extended  hearty  greet- 
ings to  the  Vancouver  organization  and  trusted  the  day  was 
not  far  distant  when  all  their  associations  might  be  united  to 
bring  about  a  better  condition  in  their  industry.  The  jobbers 
in  eastern  Canada  were  also  organized,  said  Mr.  Bell  and 
their  objects  were  the  same  as  the  manufacturer.  One  thing 
he  asked  the  meeting  to  do  and  that  was  to  i)romote  the  sale 
of  Canadian-made  goods.  He  felt  it  was  necessary  to  do  so 
if  they  were  going  to  be  able  to  pay  their  debts  to  other 
nations.  Most  of  their  electrical  goods  came  from  the  United 
States  and  while  they  all  had  a  friendly  feeling  for  that 
country  he  did  not  think  the  U.  S.  would  feel  hurt  if  Canad- 
ians tried  to  sell  all  the  goods  they  could  in  Canada  and  by 
that  means  were  better  able  to  pay  their  debts. 

Praised  the  Goodwin  Plan 

Mr.  Frank  T.  Groomc.  sales  manager  Benjamin  Electric 
Comoany  of  Toronto,  took  the  opportunity  of  thanking  the 
association  for  the  fine  time  he  had  experienced  last  year  on 
the  Pacific  coast  when,  as  he  said,  he  was  treated  like  a  prince. 
Referring  to  the  Goodwin  plan  he  had  bumped  into  this  ques- 
tion- perhaps  more  than  any  other  member  of  the  trade.  His 
talks  to  the  contractors  in  the  east  had  always  turned  on  the 
Goodwin  plan  and  some  of  the  comments  on  that  plan  were 
very  refreshing.  As  he  thought  over  the  plan  he  had  come  to, 
the  conclusion  that  what  Mr.  Goodwin  wa-s  teaching  was  a 
svstem  of,  or  a  new  idea  of,  salesmanship.  The  modern  sales 
method  was  to  find  out  what  would  be  of  benefit  to  the  cus- 
tomer and  that  as  a  rule  would  benefit  humanity.  It  was 
plons  those  lines  that  Mr.  Goodwin  was  working.  Mr.  Mc- 
Tntyre  said  it  was  a  plan  of  common  sense  and  was  nothing 
more  or  less  than  applied  christian  ethics.  If  a  man  did  what 
he  was  taught  to  do  by  the  moral  law  he  was  going  to  live 
according  to  the  Goodwin  plan. 

Accounting  Shovsred  a  Loss 

Mr.  T.  Ross  Smith,  Montreal,  of  the'  Northern  Electric 
Comnany's  accounting  department,  placed  a  new  aspect  of 
the  business  before  the  meeting  when  he  'stated  that  it  re- 
ouired  $4  to  handle  an  average  order.  That  included  selling 
exnenses  and  all  the  incidentals.  If  they  made  a  sale  of  $25 
and  figured  their  profit  at  20  per  cent,  they  would  make  $5 
profit.  But  if  they  took  $4  from  that  for  expenses  they  would 
have  only  one  dollar  left.  The  average  value  of  an  order  was 
small  so  the  profit  was  much  less  than  appeared  on  the  sur- 
face. 

Tells  of  Interesting  Experience 

The  experiences  of  Mr.  R.  E.  Callaghan,  manager  Toron- 
to branch  of  the  Majestic  Electric  Supplies  Ltd.  were  highly 
interesting  indicating  what  he  had  to  contend  against  to  get 
a  footing  on  the  commercial  ladder.  He  had  always  thought 
that  it  was  quite  possible  to  do  something  for  him.self  by  try- 
ing to  believe  what  he  asked  other  jieopb'  t')  believe.  If  they 
sincerely  meant  their  intentions,  they  were  bound  to  succeed 
to  some  extent.  The  ohiecl  of  manufacturing  merchandise 
was  tr)  supply  the  public.  They  could  do  this  to  the  best  i)os- 
siblc  advantage  and  in  the  most  efficient  way  by  seriously 


considering  tlie  public.  Personally  he  had  never  attempted 
to  do  anything  in  the  way  of  merchandizing  an  article  without 
first  absolutely  convincing  himself  that  it  was  worth  while. 

"A  dealer  can  do  absolutely  the  same  as  aTiy  other  man 
in  business — the  dealer  of  electrical  appliances — by  trying  to 
treat  himself  and  his  fellowmen  the  same,"  said  Mr.  Callag- 
han. "Occasionally  we  have  a  dealer  and  a  jobber,  and  some- 
times a  manufacturer,  who  takes  it  into  his  head  that  he  can 
make  headway  by  cutting  prices  on  the  other  fellow  when 
the  article  has  a  standard  price.  It  has  been  my  experience 
from  close  observation  that  when  one  particular  individual 
in  any  unit  begins  to  feel  that  he  is  not  getting  enough  busi- 
ness and,  in  order  to  get  it  all,  cuts  prices  against  his. neigh- 
bor who  has  as  good  a  right  to  exist  and  do  business,  some- 
thing is  wrong. 

Reaching  the  Public 

"There  are  only  two  ways  to  reach  the  jjublic — i)ersonal 
salesmanship  and  advertising.  The  largest  manufacturers  in 
the  world  spend  fabulous  sums  for  advertising,  exploiting 
their  wares  to  the  public.  They  create  an  interest  at  the 
opportune  moment  for  their  article.  That  appeals  to  the 
emotions  of  the  buying  j)ublic.  But  all  of  that  would  not 
amount  to  much  if  they  did  not  follow  it  up  by  hard  and 
persistent  and  personal  salesmanship.  We  can  do  the  same 
as  the  large  manufacturer  does.  How?  By  paying  attention 
to  the  business,  talking  continually,  only  not  as  a  nuisance." 

Mr.  Callaghan  cited  his  own  exjierience  in  the  starting 
of  the  company  with  which  he  is  identified  and  stated  that 
every  article  sold  by  him  was  so  much  to  the  retailer  as  he 
turned  all  the  money  into  the  retailer's  pocket  every  time  he 
sold  a.  Majestic  heater.  Now  all  the  jobbers  and  dealers 
were  selling  the  heater  and  all  of  them  could  do  the  same 
thing  if  they  went  about  it  the  same  way.  "Pay  attention  to 
the  customer  when  he  comes  into  the  shop,"  said  Mr.  Callag- 
han. "You  can  buy  from  that  customer  something  which  is 
just  as  valuable  to  you  as  the  article  you  are  selling  to  him. 
You  are  going  to  buy  ideas.  There  is  no  customer  talks  to 
you  about  a  contracting  job  but  what  you  can  buy  something 
worth  while  'by  paying  attention  to  him." 

The  Get-Together  Movement  , 

Speaking  of  the  Get-Together  movement.  Mr.  Callaghan 
said  he  was  absolutely  convinced  that  if  the  electrical  associ- 
ation that  was  now  practically  organized  in  Ontario,  that  of 
the  manufacturers  and  jobbers  of  Ontario,  if  that  was  extend- 
ed until  it  was  Dominion-wide  and  if  the  secretary  of  that 
association  was  the  man  for  the  position,  he  believed  that  he 
could  regulate  things  in  the  course  of  a  very  short  time  where 
they  would  have  no  trouble,  at  least  in  Toronto. 

In  Montreal  there  started  recently  half  a  dozen  dealers 
cutting  prices.  He  was  called  down  to  see  them  and  he  invit- 
ed them  to  luncheon.-  He  pointed  out  to  them  they  were 
making  a  mistake  and  as  a  result  of  that  luncheon  he  had 
favorable  results.  There  was  not  a  man  there  who  did  not 
a.gree  with  him  that  their  policy  was  a  mistake  and  they  did 
not  do  that  any  longer.  Continuing.  Mr.  Callaghan  said  they 
should  figure  their  competitor  the  same  as  themselves.  There 
never  was  a  time  when  the  Canadian  public  had  more  money 
to  spend  than  today  and  there  was  no  reason  why  the  elec- 
trical trade  should  not  get  some  of  that  money  or  they  would 
find  that  some  more  aggressive  fellow  had  been  on  the  job 
before  them. 

"You  must  do  something  to  get  that  money.  And  what 
is  that  thing?"  he  asked.  Nothing  but  "mind  your  business." 
M.ike  up  your  mind  that  you  are  .going  to  improve  the  sales 
from  today  or  tomorrow  or  the  beginning  of  next  month, 
ilnw?  .Simply  by  convincing  yourself  that  you  have  got  the 
stock  the  i)eoi)le  want  and  that  you  are  .going  to  tell  them. 
You  are  going  to  convince  some  person  in  your  community 
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that  you  have  souit'thinR  they  want  and  that  the  price  is 
right  and  the  first  thing  you  know  your  business  will  increase 
and  it  will  only  be  because  of  your  eflFort." 

Bouquets  for  Vancouver  Association 

Short  addresses  were  given  by  Mr.  J.  Pirn,  district  man- 
ager of  the  Canadian  General  Electric  Company,  Vancouver, 
and  by  Messrs.  Read  and  Little,  during  which  they  welcomed 
the  convention  to  Vancouver  and  expressed  the  hope  that  the 
result  of  that  gathering  would  be  to  the  benefit  of  the  elec- 
trical industry.  Mr.  Pim  stated  that  the  members  of  the 
association  of  \'ancf)uver  had  stuck  together  very  closely  and 
ha<l  met  with  a  large  degree  of  success  and  what  they  wanted 
to  do  now  was  to  absorb  the  principles  that  had  been  enun- 
ciated to  them.  Mr.  Little  apologized  for  the  absence  of  Mr. 
,\.  J.  Soper.  distribution  manager  of  the  Northern  Electric 
Co..  Montreal,  and  added  that  while  he  had  been  in  B.  C. 
there  had  been  a  greater  degree  of  co-operation  in  the  elec- 
triail  industry  than  ever  he  had  seen  before.  .\  suggestion 
was  made  by  Mr.  Read  that  there  should  be  formed  an  Elec- 
trical Club  and  it  was  his  intention  to  go  ahead  with'  such  a 
plan  which  the  president  assured  him  would  have  the  sup- 
port of  every  member  of  the  association. 

Mr.  C.  H.  E.  Williams,  who  organized  the  X'ancouver 
association  three  years  a.go  was  called  upon  for  a  short 
.iddress  but  contented  himself  by  stating  that  he  was  sptisfied 
with  the  results  of  his  work  and  that  he  was  delighted  to 
see  the  convention  in  \'ancouver  this  year. 

Some  Goodwin  Pointers 

In  the  course  of  a  short  address  before  the  adjournment 
for  luncheon.  Mr.  W.  L.  Goodwin  hit  the  nail  on  the  head 
with  the  following: 

"If  we  are  going  to  co-operate  we  must  have  some  sort 
of  definite  plan  upon  which  to  launch  our  activity." 

"This  great  structure  we  now  occupy  is  the  result  of  a  lot 
of  planning  and  of  several  specifications  and  a  great  many 
minds  have  been  brought  together  to  build  it.  If  instead,  each 
man  had  an  idea  of  how  the  hotel  should  be  built  and  that  he 
knew  better  how  to  build  it.  we  would  go  back  to  Ijiblical 
times  and  we  know  the  results." 

"W'e  have  a  task  in  this  electrical  industry  and  if  some- 
one comes  forward  with  some  kind  of  plan  no  doubt  the  task 
will  be  well  performed." 

"There  is  soinething  about  religion  that  appeals  to  all  of 
us  in  its  various  forms,  because,  after  all,  someone  is  going  to 
decide  whether  our  life  has  been  well  spent  or  not." 

Continuing  he  said  that  the  electrical  industry  as  well  as 
every  other  industry  njust  not  forget  that  at  times  they  had 
forgotten  there  was  a  supreme  power  that  was  going  to  de- 
cide for  them  and  very  recently  they  had  learned  that  that 
supreme  power  was  the  public.  "How  many  men,"  he  asked, 
"have  given  really  serious  consideration  to  the  public?  There 
has  been  that  dominating  spirit  of  selfishness  throughout 
industry.  The  ideal  dominating  until  a  short  time  ago  seem- 
ed to  be  the  almighty  dollar.  We  were  driving  on  at  a  mad 
pace  for  a  false  goal  set  before  us  and  we  learned  from  the 
lessons  of  the  great  w^ar  that  commercial  supremacy  was 
something  to  be  worked  for.  and  things  got  so  bad  that  the 
people  of  the  world  had  to  get  together  to  defend  them- 
selves. 

."In  a  similar  degree,"  he  continued,  "we  have  practised 
these  same  things  in  the  electrical  industry.  Our  mental 
equilibrium  brings  us  into  unison  or  separates  us.  All  men 
are  not  perfect  and  are  not  of  the  same  menta'  proportions 
and  very  few  men  are  mentally  sound  in  every  respect.  The 
degree  to  which  we  bring  ourselves  into  mental  equilibrium 
will  lead  to  success  or  failure.  If  you,  gentlemen  in  Canada 
bring  yourselves  near  mental  equilibrium  then  success  is 
assured,  bearing  in  mind  all  the  time  that  the  public  is  going 
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to  he  final  supreme  court  and  render  a  favoralilc  or  unfavor- 
able decision.  The  comniitnient  against  law  is  subject  to 
certain  punishment  and  that  is  the  only  way  the  peace  of 
thei  country  can  be  maintained. 

"We  have  never,"  Mr.  Goodwin  said,  "had  in  industry 
any  penalty  for  a  criminal  or  immoral  act  and  that  is  because 
we  were  not  organized.  Men  in  our  midst  committed  acts 
we  knew  to  be  immoral  but,  through  lack  of  organization 
we  had  no  way  to  punish  the  guilty.  Tn  a  small  way  the  organ- 
ization of  the  electrical  industry  will  pass  decision  on  the  acts 
of  men  and  they  will  reward  or  condemn  them  according  to 
their  acts.  That  is  the  lesson  we  must  teach  to  our  brothers 
in  the  industry.  And  the  only  way  we  can  teach 
that  lesson  is  through  this  collective  bargaining  by  your 
organization. 

"I  have  marvelled  that  someone  did  not  start  long  ago 
to  organize  the  electrical  industry  not  only  in  the  western 
continent  but  the  whole  world.  The  great  principles  are 
being  carried  on  by  individual  effort  and  no  great  undertak- 
ing can  be  accomplished  in  that  way.  The  greatest  good  will 
come  to  the  people  of  Canada  when  you  so  develop  your- 
selves that  you  will  be  able  to  supply  everything  produced 
from  your  factories.  The  people  of  the  United  States  and 
other  nations,  of  course,  will  gladly  supply  you  with  any- 
thing you  need  but  your  success  is  going  to  depend  upon 
your  ability  to  produce  these  things  which  you  yourselves 
consume  and  I  am  sure  the  broad  gauge  minds  of  the 
electrical  industry  of  the  United  States  will  do  everything 
they  can  to  bring  about  that  very  desirable  development  in 
Canada. 

"I  know,"  Mr.  Goodwin  proceeded,  "that  the  men  who 
come  over  here  to  help  you  in  this  co-operative  work  have 
no  selfish  motives  behind  their  effort.  We  have  learned  a 
lesson  in  the  last  four  or  five  years  that  we  are  not  likely 
to  forget.  We  must  freely  contribute  our  services  to  the 
undertaking  without  any  regard  to  the  personal  reward.  We 
must  make  sacrifices,  and  if  we  enter  into  the  work  with  that 
spirit,  believing  we  will  do  good  for  ourselves  and  the  people 
around  us  by  co-operating  with  the  other  fellow,  then  we 
will  at  least  have  the  satisfaction  of  a  reward  that  we  have 
been  true  to  humanity.  We  must  do  something  to  lift  human- 
ity out  of  this  gutter  of  selfishness  and  we  now  see  in  co- 
operation, a  reflection  of  that  spirit  in  the  electrical  industry 
in  Canada  today,  something  that  is  badly  needed. 

"These  ills  of  the  industry  are:  now  due  to  the  fact  that 
you  have  no  organization  to  bring  men  together  to  get  them 
into  mental  equilibrium.  If  you  bring  men  together  your 
troubles  are  eliminated,  in  the  spirit  of  good  fellowship,  and 
the  desire  to  do  good  to  others.  I  have  felt  in  the  last  four 
years  it  was  very  unfortunate  for  me,  due  to  my  physical 
condition  and  age,  that  I  was  not  able  to  give  my  services  to 
the  great  people  on  the  other  continent.  When  I  found  that  I 
could  not  go  to  Europe  and  do  my  bit,  I  undertook  two  and  a 
half  years  ago  to  see  if  I  could  not  contribute  to  bringing  men 
together  on  this  continent,  and  prepare  ourselves  for  the 
great  task  that  is  bound  to  follow  the  war.  If  we  can  give 
our  services  and  our  life  in  the  battle  of  freedom,  why  should 
we  not  give  An  equal  proportion  to  the  tasks  at  home. 

"I  have  no  desire  or  intention  to  subniit  a  definite  plan 
for  your  consideration  that  might  be  claimed  as  the  only 
plan,  but  1  hope  it  will  develop  at  least  the  basis  for  some 
kind  of  plan  modified  in  such  a  way  as  your  local  needs  may 
require,  so  that  you  may  struggle  with  these  great  problems 
before  you.  Because  after  all  no  other  industry  has  endeavor- 
ed to  render  such  services  to  humanity  as  has  the  electrical 
industry,  and  if  we  bear  in  mind  that  we  are  in  an  industry 
that  demands  our  all,  and  wc  give  it  up  freely,  I  am  sure  our 
rev/ard  in  this  world  and  in  the  world  to  come,  will  be  all  we 
will  antici]jate." 


Merchandizing  from  the  Point  of  View 
of  the  Central  Station 

At  the  luncheon  whicii  was  given  the  visitors  by  the 
Vancouver  Association,  and  at  which  Mr.  E.  Brettell  presid- 
ed, an  interesting  address  was  given  by  Mr.  W.  G.  Murrin, 
assistant  general  manager  of  the  B.  C.  Electric  Railway  Corr;- 
nany.  In  the  course  of  his  address  which  was  based  on  the 
topic  "Merchandizing  from  a  central  station's  point  of  view," 
be  said: 

"I  have  been  asked  to  say  a  few  words  on  the  subject  of 
merchandizing  from  the  point  of  view  of  the  central  station 
and  I  would  like  to  say  how  very  much  I  appreciate  the  honor 
of  having  been  asked  at  all  to  speak  at  this  important  gather- 
ing. 

"The  convention  which  is  being  held  today  and  tomor- 
row is  a  very  welcome  and  pleasing  indication  of  the  pro- 
gress and  vitality  of  the  electrical  dealers  and  contractors  in 
this  city. 

"I  have  for  some  time  past  felt  very  selfishly  pleased  and 
gratified  to  note  the  development  that  is  taking  place,  for 
this  is  most  obvious  to  the  casual  onlooker,  and  the  go-ahead 
appearance  of  the  electrical  stores  indicates  very  closely  the 
increased  energy  and  health  of  the  electrical  business  in  this 
city. 

"That  this  improvement  has  been  in  some  large  measure 
brought  about  by  the  invaluable  work  carried  on  under  the 
auspices  of  the  National  Electrical  Contractors'  and  Dealers' 
Association  I  am  perfectly  certain,  and  seeing  that  a  healthy 
live  energetic  body  of  electrical  contractors  and  dealers  is  a 
very  important  factor  in  the  financial  success  of  a  power 
generating  and  distributing  company  it  is  not  necessary  for 
me  to  label  the  fajt  that  I  very  sincerely  wish  well  to  the 
Interna lional  Assfjciation.  But  to  come  to  the  subject  of 
'Merchandizing  from  the  point  of  view  of  the  central  station.' 

"I  think  it  can  be  fairly  said  in  the  last  instance  that  the 
motive  behind  every  business  is  a  selfish  one.  By  this  I  do 
not  mean  that  businesses  are  necessarily  run  on  narrow  lines, 
but  rather  that  the  breadth  of  view  and  sound  principles 
adopted  by  any  particular  business  are  adopted  wisely  be- 
cause they  have  been  found  to  pay.  For  instance,  honesty 
is  the  best  policy  because  honesty  has  been  found  to  pay  if 
the  matter  is  looked  at  from  a  broad  point  of  view;  and  this 
applies  to  many  of  the  accepted  dogma,  although  the  con- 
nection is  not,  at  first  sight,  obvious. 

"Assuming  that  there  is  this  selfish  motive  underlying 
the  business  of  the  central  station  and  the  business  of  the 
electrical  contractor,  I  just  want  to  examine  the  connection 
between  the  two  and  see  where  it  leads  to.  From  the  sel- 
fish standpoint  we  commence  by  believing  that  the  capital 
invested  in  the  central  station  and  in  all  pertaining  to  the 
supply  of  power  was  so  invested  purely  with  the  object  of 
bringing  in  an  annual  revenue  sufficient  to  justify  the  tying- 
up  of  the  capital  in  the  first  instance. 

"Now  exactly  the  same  applies  in  the  case  of  the  elec- 
trical contractor.  He  puts  his  small  or  large  money  into  a 
business  hoping  for  a  return.  In  the  case  of  the  smaller  man 
he  supplements  the  capital  by  his  personal  services;  in  the 
case  of  the  large  contracting  company,  the  man  putting  the 
money  in  frequently  pays  someone  else  to  put  his  personal 
services  in  to  see  that  the  money  so  invested  brings  an  ade- 
quate return. 

The  central  station  is  designed  to  supply  power,  and  it 
is  from  the  sale  of  this  power  that  it  must  obtain  its  revenue 
which  will  give  it  a  return  on  the  capital  invested. 

It  may  be  that  the  buildings  and  equipment  necessary 
for  the  sale  of  the  power  may  be  particularly  suitable  to  earn 


I  line  15.  1919 


THE   ELECTRICAL  NEWS 


37 


revenue  from  other  sources,  such  as  the  sale  of  appliances, 
lamps,  motors,  etc.  If  this  is  so  then  the  central  station  is 
absolutely  entitled  to  get  whatever  revenue  it  can  from  any 
source  of  this  nature  to  help  pay  the  return  on  the  capital  in- 
vested.   Its  primary  aim  is  to  make  a  profit. 

"The  contractor  carries  out  wiring  contracts,  sells  fix- 
tures, appliances,  etc.,  and  from  the  profit  on  these  he  hopes 
to  pay  a  return  on  the  capital  invested  and  for  the  service 
he  puts  into  the  business.  As  a  contractor  he  has  no  interest 
in  the  first  instance  in  the  sale  of  power;  he  is  interested  in 
the  present  and  eventual  profit  arising  from  the  sales  and 
transactions  that  he  engages  in  and  in  this  alone. 

"So  far  there  is  practically  no  connection  between  the 
central  station  and  the  contractor,  and  unless  there  is  a  sel- 
fish reason  why  there  should  be  any  departure  from  this  iso- 
lated posrtion  on  the  part  of  the  two,  mere  sentiment  will 
never  bring  them  together. 

"I  might  here  mention  that  in  the  case  of  the  central 
station  the  investment  is,  as  a  general  rule,  very  heavy,  and 
in  consequence  the  amount  required  to  pay  a  return  on  this 
investment  is  so  large  that  the  side  lines  such  as  the  sale 
of  appliances,  lamps,  etc.,  play  a  very  small  part  in  relation  to 
the  revenue  derived  from  the  supply  of  power. 

Large  Amount  Invested 

"To  quote  our  own  particular  case,  we  have  fifteen  mil- 
lion dollars  in  generating  plants  and  distribution  lines  in  this 
district,  whereas  probably  the  combined  capital  of  all  the 
electrical  dealers  in  the  same  district  would  not  e.xcecd  half 
a  million  dollars,  so  that  you  will  see  at  a  glance  how  over- 
whelmingly important  the  sale  of  power  is  to  the  central 
station  as  compared  with  any  other  issue.  Now  just  for  a 
moment  let  us  examine  where  the  two  come  tigethcr  and 
where  they  lie  apart. 

"In  order  to  develop  the  sale  of  its  product  the  central 
station  must: 

1.  Retain  its  old  customers, 

2.  Obtain  new  customers, 

3.  Encourage  the  use  of  any  current-consuming  devices 
which  the  public  can  reasonably  be  e.xpected  to  purchase. 

"To  bring  about  the  first  the  customer  must  be  satis- 
fied, and  dissatisfaction  can  arise  from  a  number  of  causes. 

"An  intermittent  or  irregular  supply  of  power  for  in- 
stance. This  is  a  matter  for  which  the  central  station  can  be 
entirely  responsible,  and,  in  fact,  to  ensure  it,  spends  many 
millions.  In'  our  own  case  we  have  three  separate  transmis- 
sion lines  to  ensure  against  breakdowns  and  have  a  costly 
steam  plant  standing  idle  purely  for  the  purpose  of  coming 
into  action  and  taking  the  most  important  part  of  the  load 
in  the  event  of  a  mishap  to  the  hydro-electric  plant;  beyond 
this,  the  hydro-electric  plant  itself  is  constructed  on  the  most 
permanent  and  expensive  lines.  If  it  were  not  for  the  anxiety 
of  the  central  station  to  give  satisfaction  by  ensuring  the 
certainty  of  supply  the  cost  of  the  apparatus  to  supply  the 
consumer  could  be  very  much  less  than  it  is  in  our  particu- 
las  case.  This  in  itself  is  evidence  of  the  most  tangible  form 
that  the  central  station  places  a  great  value  upon  the  fact 
that  its  product  must  give  satisfaction. 

"But  dissatisfaction  may  arise  from  a  source  over  which 
the  central  station  has  no  control.  The  wiring  of  a  house 
may  be  carried  out  on  cheap  unsatisfactory  lines  and  inter- 
ruptions to  the  supply  may  occur  from  this  cause  and  neutra- 
lize the  millions  of  dollars  spent  by  the  central  station  to  en- 
sure regularity  of  supply. 

"Here  then,  I  think,  we  have  the  first  point  of  contact. 
I  know  that  this  argument  is  reciprocal  and  that  the  contract- 
or has  a  legitimate  kick  if  he  is  carrying  on  his  work  on  sound 
durable  lines  to  give  satisfaction  to  the  user  of  electricity 
and  the  central  station  neutralizes  his  work  by  giving  an  ir- 
regular supply  and  discouraging  consumers  and  would-be 


consumers  from  placing  further  orders  for  electrical  wiring 
and  equipment.  But  the  title  of  my  subject  is  merchandizing 
from  the  point  of  view  of  the  central  station  and  it  would 
take  too  long  to  examine  from  l)oth  points  of  view  all  the 
time,  therefore  I  am  sticking  particularly  to  my  sul)ject. 

"Is  it  not  clear  that  the  central  station  must  ensure  by 
any  means  the  high  standard  of  work,  that  where  appliances 
are  used  they  must  by  every  means  in  their  power  see  that 
they  are  such  as  will  give  satisfaction  and  encourage  rather 
than  discourage  their  extended  use? 

"The  contractor  today  sees  very  largely  eye  for  eye 
with  the  central  station  in  this  particular  point  for  he  is  long- 
sighted enough  to  see  that  the  satisfaction  of  the  consumer 
is  practically  as  important  to  him  as  it  is  to  the  central  sta- 
tion, and  the  existence  of  a  body  unifying  the  contractors 
and  leading  them  by  a  wise  policy  to  follow  the  best  lines, 
assits  very  materially  in  this  matter. 

"There  is  always  a  danger  that  seeing  the  contractor  gets 
his  profit  in  the  first  instance  from  the  work  carried  out  or 
the  sale  of  the  appliance,  that  he  will  in  the  one  case  do 
cheap  work  so  that  he  may  put  in  a  low  price  and  get  the 
business  against  competition,  or  in  the  other  case  sell  an  un- 
satisfactory appliance  to  get  the  profit  on  the  sale,  rather  than 
not  sell  anything  at  all;  and,  therefore,  the  central  station 
has  to  protect  itself,  and  in  some  cases  at  considerable  cost: 
establish  standards,  and  protect  the  public  and  the  short- 
sighted contractors  against  themselves.  T  do  not  think  I 
need  labor  this  point,  for  this  is  one  of  tlie  reasons  why, 
apart  altogether  from  the  question  of  cost  or  profit  the  cen- 
tral station  sometimes  undertakes  merchandizing  on  its  own 
account. 

Wiring  in  Private  Houses 

In  connection  with  the  quality  and  design  of  the  wiring 
installed  in  houses  the  fact  that  there  are  .government  regula- 
tions controlling  this  takes  a  certain  responsibility  from  the 
central  station,  and  is,  in  my  opinion,  a  very  good  thing.  The 
government  has  not  yet  established  the  same  control  cover- 
ing equipment  installed  for  the  supply  of  gas,  and  as  a  re- 
sult the  Gas  Company  is  continually  fighting  to  maintain  a 
high  standard  of  installation,  and  the  principal  opponent  is 
the  man  who,  in  order  to  get  a  contract  for  fitting  a  building 
for  the  supply  of  gas,  quotes  for  undersized  pipes  and  equip- 
ment so  that  he  may  be  able  to  put  in  a  lower  price. 

"I  stated  that  the  second  point  necessary  to  the  central 
station  in  order  to  develop  the  sale  of  its  product  was  to 
obtain  new  customers.  Here  the  interests  of  the  central 
station  and  the  contractor  are  distinctly  in  line.  The  more 
popular  the  electrical  service  and  the  greater  the  encourage- 
ment given  to  the  man  who  has  not  yet  equipped  his  house, 
the  better  for  central  station  and  contractor  alike.  Today 
there  is  practically  no  competition  with  electricity  as  a  light- 
ing supply  and  practically  every  house-  readily  accessible  to 
the  distributing  system  is  only  too  anxious  to  get  equipped. 
The  contractor  may  sometimes  take  issue  with  the  central 
station  here  inasmuch  as  the  customers  are  ready  to  be  con- 
nected and  the  central  station  will  not  connect  them  without 
a  considerable  proportion  of  the  connection  expenses  being 
borne  by  the  customer  himself.  Here  again  it  is  a  case  of 
profit  that  fixes  practice. 

"The  central  station  wants  new  customers  but  it  does  not 
want  business  that  can  only  be  carried  on  at  a  loss.  We  will 
connect  any  man  where  the  connection  costs  are  not  more 
than  three  years  gross  revenue  from  that  man. 

To  Defray  Cost  of  Service 

"If  you  analyze  this  you  will  find  that  in  the  case  of  con- 
sumers of  this  class  fifty  per  cent,  of  his  gross  revenue  goes 
to  oflf-set  the  fixed  charge  on  the  cost  of  connecting  him, 
and  fifty  per  cent,  only  is  left  to  defray  all  the  cost  of  giving 
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him  service,  together  with  his  proportion  of  tlic  rcs])oiisihil- 
ity  for  the  enormous  capital  invested. 

"Deduct  from  the  average  consumer's  hill  the  co.^l  of 
giving  him  service  and,  under  tlie  condition  mentioned  ahove. 
practically  nothing  remains  to  set  against  the  cost  of  supply- 
ing power  and  we  make  no  profit  under  these  circumstances. 
This  is  as  far  as  we  can  go;  to  go  any  farther  than  this 
would  mean  that  we  are  far  better  off  without  the  consumer 
than  with  him,  and  under  these  circumstances  the  contractor 
must  not  get  sore  at  the  central  station  for  refusing  the  con- 
sumer's business  unless  he  can  put  up  a  connection  charge 
commensurate  with  the  outlay. 

"It  is  under  tiie  third  head  of  Encouraging  the  Use  of 
f'ower-Consuming  Devices  that  llie  most  interesting  point  of 
contact  arises  between  the  central  station  and  the  contractor. 
I  pointed  out  that  with  a  heavy  capitalization  the  central  sta- 
tion must  develop  the  sale  of  its  power  at  any  cost,  and 
power  can  only  be  consumed  through  power-consuming  de- 
vices. Therefore,  the  central  station  is  very  much  interested 
in  the  development  of  the  use  of  power-consuming  devices, 
if  it  urges  the  use  of  i)owcr-consiuning  devices  which  do  not 
give  an  adequate  return  in  usefulness  for  the  power  that  they 
consume  then  it  defeats  its  own  end  liy  making  the  device 
unpopular  and  discouraging  in  general   the  use  of  power." 


Mr.  Chase  Urges  as  a  Motto  for  the  Electrical 
Industry— Live  and  Help  Live" 

Mr.  Samuel  A.  Chase  briefly  addressed  the  convention  on 
resuming  their  deliberations  after  luncheon.  He  considered 
it  a  great  opportunity  he  'said  that  the  closing  work  of  his 
life  was  asociated  witli  Mr.  Goodwin  in  the  task  that  he  was 
so  ably  carrying  out.  After  he  had  heard  Bill  Goodwin  in 
Mew  Orleans  some  few  years  ago,  he  could  think  of  only 
ine  slogan,  and  that  was  "Live  and  Help  Live." 

In  analyzing  the  various  difficulties  in  the  way  of  per- 
fect harmonyi  and  co-operation  in  the  United  States,  he  had 
made  a  few  notes,  some  of  which  had  already  been  touched 
upon.  The  principal  d'ifficu'lty  had  been  selfishness,  in  that 
each  individual  and  each  class  had  thought  himself  and  his 
class  the  best  without  considering  the  other  classes  m  the 
industry.  "I  think,"  said  Mr.  Chase,  "that  all  classes  have 
disregarded  proper  lousiness  ethics.  If  you  call  on  the  pro- 
fessional man  say,  or  your  physician,  the  first  question  he  will 
ask  is  who  has  been  attending  you.  If  a  waiter  is  waiting  on 
you  at  the  table,  another  waiter  will  not  help  you  with  your 
breakfast.  Yet,  in  the  eilectrical  business  we  look  into  the 
other  pasture  and  see  it  is  pretty  green,  and  we  forget  busi- 
ness ethics  in  our  eagerness  to  get  into  the  green  pasture 
of  our  competitor. 

"Another  difficulty  as  I  see  it,  is  that  we  have  had  no 
definite  plan  of  merchandizing.  I  do  not  think  we  have  been 
ready  for  a  definite  plan  until  Mr.  Goodwin  came  on  the 
scene  in  the  cast,  and  the  difficulty  in  the  way  of  a  defini'te 
plan  was  the  lack  of  education  menacing  various  classes. 
The  manufacturer  did  not  look  on  the  jo'l)l)er  with  the  right 
attitude  of  mind,  the  jolilier  did  not  look  on  the  contractor 
with  the  right  attitude  of  niiml,  and  so  on  throu.gh  the  in- 
dustry. 

"But  now  and  for  some  time  we  have  been  ready  for  a 
definite  plan,  and  we  are  putting  this  definite  plan  into  efifect. 
The  principal  dinicidty  in  the  way  of  this  i)lan  is  that  the 
various  classes  do  nol  recognize  the  services  rendered  by 
the  f)thcr  classes.  Another  very  iniporl.iiil  ])oinl,  and  one 
that  has  caused  a  yreiut  deal  of  trouble  is  misunderstanding. 
Misunderstandings  arose  because  we  did  not  get  together, 
and  iron  out  our  difficulties.  I  du  noi  iliink  any  of  the  various 
claS-S'es,  the  manufacture,  the  j<iljh(  r,  the  ce  ntral  station,  or  the 
contractor  dealer,  desired  to  do  any  of  the  other  classes  any 


injustice,  but  it  is  just  through  lack  of  this  education  and 
knowledge  of  the  other  fellow's  problems,  and  also  the  fact 
that  they  cannot  understand  each  other's  language  that  these 
difficulties  have  become  mountains  in  the  eyes  of  the  electrical 
industry. 

"It  is  only  through  getting  together  with  open  minds 
that  all  these  various  difficulties  fade  away  into  insignifi- 
cance. The  spirit  of  the  times  seems  to  be  to  get  together, 
not  in  an  illegal  way,  but  to  discuss  various  problems,  and 
iron  them  out,  and  get  acquainted  with  one  another.  You 
may  be  interested  to  know  something  of  the  progress  that 
we  are  making  in  the  United  States.  In  California  and  (Jre- 
gon  the  situation  seems  to  be  pretty  nearly  a  hundred  per 
cent.  That  is  princijially  due  to  the  fact  that  Goodwin  plan- 
ned a  good  many  years  there  before  he  went  easit.  The  situ- 
ation in  the  balance  of  the  States  is  that  it  is  good  in  some 
spots  and  bad  in  others,  but  it  is  imjjroving  all  the  time,  and 
there  is  no  situation  too  bad  but  we  feel  we  can  get  good 
results. 

"Make  love  to  your  com])etitors."  You  will  get  along  a 
great  deal  better,  and  you  will  find  they  are  all  good  fellows. 
I  have  no  hesitation  in  saying  that  in  the  parts  of  the  country 
we  have  been  cultivating,  we  will  get  good  crops.  The  Na- 
tif)nal  Contractors'  Association  never  was  as  prosperous  as 
at  the  present.  The  National  .Xssociation  needs  you  because 
of  its  prosperity.  At  the  same  time  the  National  .Associa- 
tion wants  to  have  a  hundred  per  cent,  membership  among 
the  contractors. 

"Individually  we  are  weak,"  said  Mr.  Chase  in  conclusion. 
"None  of  you  can  accomplish  much,  individually,  wi'th  the 
manufacturer,  but  collectively,  that  is  from  an  association 
standpoint,  you  can  accomplish  anything  that  is  right.  I 
want  to  make  a  strong  plea  and  leave  this  thought  with  you. 
that  is.  to  a])ply  this  slogan  personall}-.  and  in  your  busi- 
ness— "Live  and  heljj  live." 


In  the  Evening  Mr.  Goodwin  Addressed  the 
Banqueters — The  Wheatstone  Bridge  Again 

The  feature  of  the  evening  banquet  was  the  address  de- 
livered by  Mr.  W.  L.  Goodwin.  There  was  a  very  large  at- 
tendance and  the  address  was  listened  to  throughout  with 
close  attention.  Mr.  Goodwin  occupied  an  hour  and  half 
in  delivery  and  used  a  diagram  to  illustrate  some  of  his  re- 
marks. He  made  it  clear  that  without  organization  the  elec- 
trical indu.9try  need  not  expect  to  make  any  progress  and  that 
the  system  that  had  prevailed  of  always  being  at  each  other's 
throat  was  not  going  to  get  them  anywhere.  It  was  a  mas- 
terly exposition  of  the  position  of  the  members  of  the  elec- 
trical industry.    In  part,  he  said: 

"The  men  of  the  electric  industry  have  been  greatly  dere- 
lict in  their  duty  for  a  long  time,  and  it  is  my  task  to  travel 
about  the  country  and  tell  men  their  faults  in  language  they 
can  understand.  We  have  got  to  learn  much  to  our  sorrow, 
that  there  was  something  wrong  in  the  world  in  the  last  few 
years.  Just  what  it  was  we  did  not  know.  We  permitted  this 
wrong  to  drift  on  for  many  years  until  it  came  to  a  climax  in 
this  war.  The  system  in  the  world,  from  the  standpoint  of 
commercial  activity,  is  wrong  and  must  be  changed.  I  think 
we  all  admit  it  is  wrong,  and  many  of  us  know  wherein  it  is 
wrong.  But  due  to  that  selfishness  which  human  nature  dis- 
plays, we  hesitate  to  do  anything  towards  the  changed  con- 
dition. 

"The  ideal  for  which  we  have  longed  in  the  past,  has 
been  the  wrong  kind  of  ideal.  Success  in  later  years  has 
been  measured  l)y  financial  prosperity,  and  when  you  make 
the  measure  of  success  the  almighty  dollar,  without  any 
respect  to  the  means  hy  which  that  success  is  gained,  you 
are  bound  to  precipitate  a  world  condition  that  sooner  or 
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later,  is  going  to  end  in  disaster.  That  is  just  what  has  been 
happening  in  the  world.  This  state  of  war  between  na- 
tions is  due  nearly  always,  to  economic  causes.  Trouble 
or  friction,  or  competition  between  interests  is  invariably 
due  to  economic  conditions,  and  to  remove  the  trouble  you 
must  readjust  the  economic  situation  of  the  world,  or  of 
the  economic  situation  existing  between  competitors.  That 
is  very  simple  to  understand  if  we  will  take  the  time  to 
analyze  the  situation. 

"Some  people  take  great  delight  in  erecting  monuments 
and  contributing  their  resources  to  communities,  but  I  pre- 
fer to  devote  my  time  to  the  development  of  humanity  in 
a  field  of  endeavor  which  I  understand.  So  I  have  elected 
to  devote  my  time  to  causing  people  in  the  electrical  in- 
dustry to  understand  the  underlying  economic  causes  which 
precipitate  vindictive  competition.  W'e  have  a  very  com- 
plex situation  to  deal  with.  I  think  there  is  no  other  in- 
dustry that  has  such  a  multiplicity  of  problems  to  deal  with 
as  has  the  electrical  industry.  We  have  all  the  problems 
common  to  finance,  management,  accounting,  merchandiz- 
ing, selling  and  warehousing.  Then  we  have  the  more  in- 
tricate problem  of  relationship  between  great  public  utility 
companies  operating  sometimes  under  private  charter,  and 
operated  scmietinies  I)y  municipaHties. 

"We  have  the  great  problem  of  engineering  and  develop- 
ment in  order  to  advance  our  industry — not  common  to  any 
other  industry — and  we  have  the  more  intricate  problem  in 
that  the  incentive  to  succeed  varies  to  a  large  measure  with 
the  different  groups  who  are  interested.  The  incentive  to 
prosper  on  the  part  of  the  public  utility  company  is  entirely 
different  from  the  incentive  to  the  electrical  contractor  which 
is  also  different  from  the  incentive  to  the  jobber.  We  have 
these  four  great  groups  in  the  electrical  industry  of  public 
utility  companies  or  central  stations,  manufacturers,  whole- 
salers or  jobbers,  and  contractors  and  dealers  or  retailers. 
Without  a  full  appreciation  of  the  problem  before  us,  we  set 
out  twenty  years  ago  to  organize  these  four  great  groups 
for  purely  selfish  interest.  I  am  sorry  to  say  I  was  one  of 
the  pioneers,  and  as  I  understood  the  situation  at  that  time, 
we  organized  the  jobbers  of  the  United  States  for  the  sole 
purpose  of  advancing  ourselves  against  the  other  groups  in 
the  industry.  .\t  no  time  did  we  ever  consider  the  economic 
problems  that  confronted  the  electrical  industry. 

"Meanwhile  the  central  station  industry  was  organized 
along  similar  lines,  and  the  manufacturers  and  the  retailers 
as  well,  until  we  built  up  these  four  great  group  organiza- 
tions, and  these  four  great  interests  have  been  at  each  other's 
throats  over  twenty  years  trying  to  destroy  each  other.  Men 
blamed  one  another  for  the  faults  that  they  developed,  and 
there  are  so  many  faults — sone  one  has  called  them  the  ills 
of  the  industry.  They  have  not  been  very  serious  because 
of  the  rapid  development  of  the  industry,  and  the  unknown 
commodi-ty  we  have  sold  has  led  to  unusual  profits,  and  the 
public  have  paid  paid  the  price  without  knowing  the  value 
of  the  services  rendered. 

Relative  Value  of  Electrical  Energy 

"In  the  electrical  industry  we  have  no  known  relative 
value  due  to  the  fact  that  we  do  not  understand  it.  No  man 
has  been  able  to  define  electric  energy.  We  know  what  it 
will  do,  but  when  we  are  asked  what  the  thing  is  we  are 
selling,  we  do  not  know.  We  have  never  been  able  to  measure 
its  real  value,  evidenced  by  the  fact  that  in  the  United 
States  you  will  find  as  many  rates  for  electrical  eneergy  as 
there  are  central  stations,  some  three  thousand  rates  or 
prices  charged  for  exactly  the  same  commodity.  We  have 
not  employed  any  scientific  method  to  arrive  at  a  value  of 
the  commodity  we  sell.  Competition  has  not  perhaps  re- 
duced us  to  that  state  where  we  have  felt  the  necessity  of 


coming  down  to  mother  earth  to  determine  the  real  value 
of  the  commodity  we  sell. 

"The  great  public  utility  companies  of  the  United  States 
have  concentrated  on  the  most  miserable  type  of  advertising. 
These  great  public  utility  companies  have  a  message  to  de- 
liver to  the  public,  something  to  tell  them  about  electricity 
and  what  it  would  do  in  simplifying  living.  But  instead  of 
doing  that,  they  select  the  cheap  common  method  of  bargain 
sales  advertising.  For  a  period  of  years  one  of  the  largest 
companies  never  placed  a  single  advertisement  except  a 
bargain  sale  article.  That  convinced  me  we  have  had  a 
wrong  conception  of  our  industry. 

Organized  Into  the  Big  Four 

"We  have  organized  these  four  great  groups,  and  they 
have  become  powerful  interests,  Init  what  do  they  consist 
of.  We  have  in  the  United  States,  25,000  electrical  con- 
tractor-dealers. 175.000  other  retailers,  including  depart- 
ment stores  and  hardware  stores — 200,000  stores  engaged  in 
the  retail  electrical  business,  without  any  semblance  of  an 
organization  to  bring  them  together  to  work  for  a  common 
interest.  We  have  1.900  electrical  manufacturers,  and  no 
common  relationship  between  them.  They  employ  700,000 
men.  Then  we  have  5,000  public  utility  companies  supply- 
ing power,  and  no  means  of  bringing  them  together.  Tlie 
whole  industry  employs  7,000,000  peoi)Ie.  and  this  conglom- 
erate mass  of  interests  have  been  struggling  vvitli  this  \irnh- 
lem.  and  have  been  at  each  other's  throats  for  twenty  years, 
on  the  principle  of  the  survival  of  the  fittest.  Is  it  any  won- 
der that  electrical  men  in  Vancouver  struggle  with  the  prob- 
lem, and  arc  unable  to  get  an  answer. 

"Our  engineering  problems  have  been  handled  in  the 
most  efficient  way.  We  have  provided  simple  formulae  and 
when  an  engineering  problem  is  presented  we  apply  one  of 
these  and  in  a  short  time  we  get  the  correct  answer.  But 
when  it  comes  to  merchandizing  it  is  each  fellow  for  him- 
self. One  man  in  Vancouver  said  he  preferred  to  go  alone. 
That  is  unfortunate  and  we  cannot  permit  that  to  go  on.  The 
labor  unions  were  organized  because  men  were  unable  to  go 
alone  and  they  just  had  to  organize  themselves  in  order  to 
defend  themselves  and  because  there  is  not  a  right  relation- 
ship between  capital  and  labor  there  has  been  set  up  a  con- 
dition in  this  country  and  in  the  United  States  where  might 
is  presumed  to  be  the  deciding  factor  in  a  controversy  to- 
day. Power  will  never  settle  any  dispute  that  arises  between 
capital  and  labor. 

"The  economic  cause  that  precipitates  the  trouble  must 
be  removed,  and,  if  we  analyze  the  economic  cause  we  can 
determine  the  right  answer  and,  if  capital  on  the  one  hand, 
and  labor  on  the  other  demand  to  exercise  their  power  and 
control  the  situation  without  any  respect  to  the  underlying 
economic  cause  it  is  naturally  the  signal  for  farther  retalia- 
tion and  the  other  side  strengthens  its  position  so  that  they 
can  come  back.  When  we  find  any  old  problem  we  must 
get  right  down  to  the  underlying  causes  that  precipitate 
these  difficulties  and  have  a  clear  idea  of  what  the  underly- 
ing cause  is. 

Vicious  Thing  in  Modern  Government 

"The  most  vicious  thing  thai:  has  been  set  up  in  the 
modern  government  is  the  desire  of  politicians  to  appeal  to 
the  popular  sentiment  without  any  regard  to  the  merits  of 
the  case  at  issue.  Politicians  are  keen  to  sense  public  senti- 
ment and  they  go  that  way  whether  the  public  is  right  or 
wrong.  And  that  -pTecipitates  trouble.  We  expect  our  lead- 
ers to  lead  us  along  the  safe  road  but  simply  for  political 
popularity  they  lead  us  to  disaster.  An  so  we  must  have 
in  the  days  to(  come  a  new  type  of  politician,  men  who  will 
respect  honor  rather  than  a  simple  desire  to  please  for  the 
moment." 

Speaking  on  the  question  of  co-operation,  Mr.  Goodwin 


40 


THE    ELECTRICAL  NEWS 


Juni.-  15,  I'Jl'J 


said  the  general  idea  was  to  let  the  other  fellow  do  all  the 
co-operating.  There  seemed'to  be  a  sort  of  human  desire  to 
precipitate  jealousy  between  the  great  powerful  corpora- 
tions and  the  small  individual  company.  Men  took  a  delight 
in  criticizing  the  nicfliods  of  the  great  corporations  and  per- 
haps at  times  they  were  justified.  But  they  seldom  ever 
gave  the  devil  his  due  and  were  it  not  for  the  great  pioneer 
work  done  by  the  corporations  particularly  in  the  electrical 
business  he  questioned  very  much  if  the  city  of  Vancouver 
would  be  here  today.  It  was  only  through  these  corpora- 
tions that  this  virgin  country  of  Canada  could  be  developed. 
What  chance  would  a  lone  man  have  if  he  delved  into  this 
great  wilderness,  of  converting  it  into  a  thriving  country? 

"What  we  must  do,"  continued  Mr.  Goodwin,  "is  to  find 
some  means  of  common  interest  and  common  relationship 
between  those  widely-separated  interests.  And  I  say  that 
co-operation  is  the  means  of  bringing  us  together.  But  not 
co-operation  in  an  abstract  way  as  it  has  been  put  for  years. 
In  other  words  we  must  be  prepared  to  do  one  or  two  things. 
Either  we  must  find  a  common  ground  upon  which  these 
two  widely-separated  interests  can  meet  or  we  must  pull  the 
corporations  down  to  the  level  of  the  little  man  or  lift  the 
little  man  up  to  the  level  of  the  corporations.  How  are  we 
going  to  do  it?  We  are  going  to  do  it  by  clear  understand- 
ing of  the  economic  causes  which  precipitate  trouble  be- 
tween the  various  groups  in  tlic  electrical  industry. 

And  What  About  Trade  Discount? 

"There  is  one  thing  I  want  to  say  and  that  is  that  we 
have  not  had  a  clear  conception  of  trade  discount.  Very  few 
men,  if  any,  in  the  electrical  industry  have  a  clear  conception 
of  the  difference  between  trade  discount  and  compensation  for 
services  rendered.  The  trade  discount  has  come  to  be  known 
as  the  medium  of  exchange  allowed  in  discount  for  quantities 
purchased  and  that  is  quite  distinct  from  what  I  call  compen- 
sation for  services  rendered.  We  have  never  had  a  scientific 
treatment   of   this   broad   question   of   trade   discount.  An 


analysis  of  the  statement  of  1,800  jobbers  and  manufacturers 
develops  the  fact  that  not  a  single  one  took  into  considera- 
tion the  economic  problems  involved  in  distributing  a  particu- 
lar commodity.  We  make  not  relative  distinction  in  prices 
or  discounts  based  on  handling  goods  and,  goods  are  sold 
from  producer  to  consumer  without  any  regard  to  the  cost 
involved  in  distributing  or  selling.    This  must  be  corrected. 

'"Compensation  for  services  rendered  has  never  been 
understood  and,  because  of  that  we  have  developed  a  situa- 
tion whereby  two  stores,  one  a  jobber  and  the  other  a  con- 
tractor-dealer render  exactly  the  same  service  to  the  same 
purchaser  and  receive  compensation  varying  at  times  as  much 
as  50  to  100  per  cent.  The  condition  under  which  we  are 
living  are  what  I  call  immoral  in  the  electrical  business.  The 
men  have  grown  up  to  be  selfish.  They  have  been  set  against 
this  gi-eat  force  of  competition  without  understanding  what 
it  is  about  and  have  become  selfish  and  the  men  of  Vancouver 
in  the  electrical  business  are  no  dififerent  from  what  they  are 
in  other  parts  of  the  world. 

"Manufacturers  and  jobbers  and  very  often  the  public 
companies  have  preferred  to  keep  the  contractor  and  dealer 
in  ignorance.  Whenever  we  get  to  the  bottom  of  this  sub- 
ject and  start  to  talk  real  problems  someone  says  let  us  iron 
out  our  difficulties  and  we  will  have  a  closed  meeting  and  in 
that  way  we  keep  in  ignorance  the  other  groups.  It  is  only 
in  the  last  two  years  we  have  developed  to  a  point  where 
we  frankly  discuss  these  problems  before  our  competitors  and 
in  that  way  we  get  to  an  understanding  of  the  other's  prob- 
lems. It  is  a  process  of  commercial  education  and  when  men 
are  educated  to  that  extent  they  can  go  on  and  prosper. 

How  to  Study  Their  Problems 

"How  are  we  going  to  present  to  the  men  in  the  electrical 
industry  a  clear  understanding  of  their  problems?"  Mr.  Good- 
win asked.  "Can  we  do  it  by  discussing  our  selfish  interests 
of  group  organization?  No.  We  have  tried  that  and  it  does 
not  work.    We  must  find  a  means  of  bringing  all  the  men  to- 
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Mr  Goodwin  uses  the  Wheatstone  Bridge  to  illustrate  his  plan  of  co-ordinating  the  various  sections  of  the  electrical  industry— manufacturer, 
r-intral  station  iobbcr  contractor-dealer.  In  the  Wheatstone  Bridge,  prosperity,  (the  galvanometer),  is  stabilized  only  when  each  section  is 
tenirai   aicwun,  ,  working  in  balanced  unison  with  every  other  section. 
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fretlicr  to  handle  our  problems  and  let  each  man  have  an 
understanding  and  set  our  to  correct  our  ills.  The  jobber 
occupies  and  undue  advantage  over  the  contractor-dealer  in 
his  ability  to  compete.  When  the  jobbers  clearly  understand 
the  advantage  they  possess  and,  knowing  they  have  that  ad- 
vantage they  are  willing  to  give  up  certain  of  their  rights  and 
place  themselves  on  an  equality  to  sell  to  the  contractor- 
dealer,  their  position  is  going  to  be  preserved  and  if  they  are 
not  big  enough  to  realize  the  situation  and  voluntarily  give 
up  the  advantages  which  they  enjoy,  then  the  electrical  in- 
dustry must  take  away  from  the  jobber  that  thing  which  is 
preventing  us  getting  together. 

"If  the  great  utility  companies  of  Canada  and  elsewhere 
precipitate  a  kind  of  competition  with  contractors  and  dealers 
in  the  sale  of  appliances  they  produce  unfair  competition  or 
a  kind  of  competition  that  the  contractors  and  dealers  can- 
not meet,  then  we  must  go  to  the  public  utility  companies 
and  point  out  the  error  of  their  ways  and  if  they  are  real 
men  they  will  give  up  their  advantages.  .\nd  if  they  do  not, 
we  as  electrical  men  mu.st  organize  to  see  that  this  practice 
must  cease.  By  that  I  mean  this — that  a  great  public  utility 
company,  primarily  engaged  in  selling  energy  must  not  para- 
site the  appliance  business  at  the  cost  of  the  dealers  and 
jobSers. 

Immoral  Pracrices  in  Trade  to  Cease 

"I  have  no  idea  of  asking  any  concern,"  Mr,  Goodwin 
continued,  "to  give  up  part  of  the  business  they  are  engaged 
in  but  I  do  insist  t.hey  cease  this  practice  of  unfair  competi- 
tion, this  immoral  practice  in  taking  advantage  of  the  other 
fellow.  And  if  we  are  not  big  enough  to  see  that  situation 
and  correct  the  fault  ourselves  we  must  expect  the  power  to 
be  developed  that  will  take  that  thing  from  us.  The  judge 
of  this  whole  thing  must  be  the  public.  They  are  going  to 
decide  whether  we  have  acted  fairly  and  wisely.  And  some  of 
the  things  the  public  are  doing  today  and  the  opinions  they 
form  about  the  electrical  business,  perhaps  are  founded  on 
the  fact  that  we  have  not  acted  wisely  and  well.  And  so  we 
must  start  a  new  order  of  things.  We  must  determine  every 
fault  in  our  industry  and  set  ourselves  to  correct  those 
faults. 

"The  first  fault  is  lack  of  proper  organization.  It  is  only 
recently  you  had  any  semblance  of  organization  in  Canada. 
And  I  think  you  will  agree  with  me  that,  as  a  result  of  the 
pioneer  work  on  the  part  of  Mr.  Williams,  Mr.  Brettell  and 
Capt.  Conway,  that  a  spirit  prevails  which  would  never  have 
been  possible  in  the  days  you  were  without  organization. 
Carry  that  spirit  along  and  bear  in  mind  all  the  time  that 
your  success  will  be  measured  by  your  efforts  to  satisfy  the 
public." 

Mr.  Goodwin  mentioned  that  every  year  the  electrical 
industry  of  Canada  and  the  United  States  must  have  $C00,- 
000,000  for  development  work  and  how  could  they  expect 
that  money  from  the  four  groups  of  the  industry  if  they  were 
fighting  for  supremacy.  That  money,  he  added,  must  come 
from  the  public.  And  so  their  first  problem  was  to  establish 
confidence  in  the  public.  It  was  obvious  that  the  public  were 
to  the  one  determining  factor  in  their  problems.  He  was 
against  bargain  sales  or  instalment  sales.  Any  of  these  in 
reason  were  good  business.  But  the  bargain  sales  that  start- 
ed at  the  beginning  of  the  year  and  ended  on  December  31st 
no  longer  appealed  to  anyone. 

From  a  Scientific  Standpoint 

The  solution  of  their  commercial  problems  depended  on 
a  careful  analysis  of  cause  and  effect  and  to  do  this  they  must 
approach  these  problems  from  a  scientific  standpoint.  They 
should  bear  in  mind  that  they  need  not  be  engaged  in  so- 
called  scientific  problems  in  order  to  apply  scientific , methods. 
If  they  approached  this  question  in  that  way  they  would  get 


an  understanding  of  the  factors  involved  and  then  they 
would  approach  the  problems  without  bias  or  suspicion. 

"What  does  this  plan  mean?"  he  asked.  "It  is  a  campaign 
of  commercial  education.  We  must  develop  a  condition  of 
things  when  men  and  women  must  have  a  means  of  continu- 
ing their  education  so  that  they  arc  adapted  to  meet  the  aver- 
age problems  that  confront  them.  Education  in  commercial 
activities  must  come  through  the  medium  of  the  trade  organi- 
zation where  we  have  a  free  exchange  of  ideas.  And  so  this 
plan  of  mine  reduced  to  a  simple  statement  is  a  campaign  of 
education,  educating  members  through  trade  papers,  trade 
organizations  and  other  channels  and  bringing  together  the 
v'arious  units  in  the  elect.rical  industry. 

"The  basis  of  the  campaign,"  said  Mr.  Goodwin  in  con- 
clusion, "is  that  each  individual  owes'  a  responsibility  to  the 
organization,  that  the  organization  owes  a  similar  responsi- 
bility to  its  member,  that  each  organization  owes  a  responsi- 
bility to  the  other  organizations  in  the  industry  to  the  end 
that  all  problems  may  be  discussed  having  in  view  .the  inter- 
ests of  all."  * 

Explains  the  Wheatstone  Bridge 

In  using  the  Wheatstone  bridge  as  a  method  of  illustrat- 
ing his  remarks,  Mr.  Goodwin  explained  that  the  Wheat- 
stone bridge  furnishes  an  excellent  anaJogy  of  the  method  of 
scientific  merchandizing  in  the  electrical  industry.  The  bat- 
tery, the  source  of  energy,  represents  the  public  whose  in- 
vestors furnish  the  capital  for  all  branches  of  the  industry. 
This  capital,  the  manufacturer  converts  into  generating  and 
distributing  equipment  for  the  central  station  or  industrial,  or 
into  appliances  and  supplies.  His  sales  diverge  as  shown  in 
the  diagram,  dependent  upon  the  principal  class  of  product 
utilized  by  each  branch.  The  central  station  has  electric 
service  as  its  principal  product  which,  it  will  be  noted,  is 
used  through  the  wiring  installed  principally  by  the  contract- 
or-dealer. The  wholesaler  has  as  his  principal  function  prob- 
lems affecting  wholesale  electrical  merchandizing.  He  makes 
contact  with  the  central  station  or  the  contractor-dealer  in 
passing  to  the  consumer.  The  contractor-dealer  thus  be- 
comes the  point  of  retail  contact  of  the  manufacturer,  central 
station,  and  wholesale  with  the  consuming  public  which,  by 
the  way,  following  the  circuit,  brings  us  back  to  the  nega- 
tive side  of  the  battery,  thus  completing  the  analogy. 

Noth  ing  in  the  diagram  indicates,  nor  is  it  the  intention 
to  restrain  in  any  form,  either  of  the  interests  referred  to  in 
performing  the  function  of  another,  but  due  regard  to  the 
mterests  of  all  should  be  recognized  in  order  that  the  scien- 
tific plan  of  merchandizing  under  the  Wheatstone  bridge 
principle  will  not  indicate  on  the  galvanometer  an  unbalanced 
condition  which  now  exists. 

When  each  interest  operates  with  a  due  regard  to  the 
interests  of  the  others  the  galvanometer  will  indicate  at 
zero,  an  evidence  of  a  balanced  condition  which,  when  ap- 
plied to  electrical  merchandizing  and  the  electrical  industry 
is  reflected  as  stability  and  prosperity. 

A  Heart  to  Heart  Talk 

Part  of  the  morning  session  of  the  second  day's  pro- 
ceedings of  the  convention  developed  into  a  heart  to  heart 
talk  between  contractors  and  dealers  and  others  and  the 
answering  of  a  number  of  questions  by  Mr.  Goodwin  as  to 
the  proper  course  to  adopt  in  certain  problems.  The  policy 
of  the  B.  C.  Electric  Railway  Company  in  selling  irons  at  a 
lower  price  than  that  quoted  by  the  other  electrical  dealers 
was  explained  by  Mr.  W.  G.  Murrin,  assistant  general  man- 
ager of  the  company.  His  company,  said  Mr.  Murrin,  was 
vitally  interested  in  the  sale  of  electric  energy  and  conse- 
quently in  the  sale  of  any  appliance  that  would  use  up  that 
power  and  the  iron  was  very  valuable  in  this  respect.  He 
stated,  however,  that  his  company  was  willing  to  eliminate 


43 


THE    ELECTRICAL  NEWS 


June  15,  1919 


the  cut-rate  for  one  year  and  sec  tlie  result  of  the  co-opera- 
tive sale,  a  statement  which  was  received  with  Kreat  en- 
th  usiasm. 

Need  Campaign  of  Advertising 

Mr.  Goodwin  emphasized  the  need  fur  intensive  sale 
methods.  He  thought  the  various  liranches  of  the  electrical 
industry  should  get  together  and  conduct  a  campaign  of 
advertising.  That  the  dealers  should  rise  to  the  occasion,  in 
view  of  the  offer  of  the  B.  C".  Electric  was  the  statement  of 
Mr,  Chase  who  said  he  sympathized  with  that  concern  in 
its  increasing  difficulties. 

Answering  a  question  as  to  the  henefil  which  could  ]jc 
rendered  by  electrical  inspectors,  Mr.  Goodwin  explained 
that  their  function  should  be  to  eliminate  the  unscrupulous 
and  transient  contractor.  He  suggested  that  a  committee  be 
appointed  to  draft  a  code  of  rules  in  order  to  safeguard  life 
and  property  from  faulty  installation.  mf)lors  and  switches. 
At  the  same  time,  said  Mr.  Goodwin,  the  code  should  be 
flexible  to  provide  for  an  expansion  of  J)usiness. 

Replying  to  a  question  as  to  what  the  association  could 
do  if  one  man  Ijroke  away  or  refused  to  enter  their  ranks, 
Mr.  Goodwin  said  there  were  all  kinds  of  parasites  in  the 
world.  The  contractor  often  had  difiliculty  in  selling  an  idea 
to  a  man. 

One  of  the  most  important  questions  jnit  to  Mr.  Good- 
win was  in  respect  to  the  le.gal  aspect  of  the  question, 
whether  a  dealer  could  refuse  to  sell  to  a  man  who  was  not 
a  member  of  the  organization.  "The  association  in  Vancouver 
and  the  individual  jobber  have  taken  legal  advice  and  have 
been  told  that  they  cannot  refuse  to  sell  to  a  man  who  is 
not  in  the  association,"  was  the  statement  made  by  one  of 
the  members. 

Law  on  a  Delicate  Problem 

"I  challenge  any  attorney  in  Canada,"  said  Mr.  Goodwin 
in  reply,  "to  come  into  this  room  and  tell  me  I  cannot  run 
my  business  as  I  please  and  that  I  cannot  refuse  any  busi- 
ness that  does  not  look  good  to  me.  I  do  not  believe  you 
have  any  laws  in  Canada  that  are  tighter  than  the  Sherman 
or  the  Clayton  Act  we  have  in  the  United  States.  There  is 
no  law  in  Canada,"  said  Mr.  Goodwin  with  considerable  em- 
phasis, "that  compels  you  to  sell  to  a  man  you  believe  is  a 
menace  to  your  business.  Because  that  goes  back  to  the  old 
common  law  of  England —  the  individual  right  of  a  man  to 
conduct  himself  as  he  wishes  so  long  as  he  conforms  to  the 
regulations. 

"Collectively,"  said  Mr.  Goodwin,  "this  crowd  cannot 
say  they  will  not  sell  to  a  man.  The  jobbers  can  get  together 
and  if  you  educate  each  and  every  man  you  individually  can 
go  out  of  this  room  and  refuse  to  sell  to  a  man  whom  you 
believe  is  a  menace  to  the  electrical  business." 

"You  cannot  refuse  to  sell  if  he  is  willing  to  pay  the 
price,"  remarked  another  m.ember. 

"In  the  United  States  the  only  people  who  must  give 
service  are  the  public  utility  companies  who  are  operating 
under  charter.  It  seems  to  me  that  you  must  figure  out  the 
class  of  people  in  your  community  who  are  undesirable.  Don't 
do  it  like  collective  bargaining  because  you  are  likely  to  go 
to  jail." 

Answering  other  questions,  Mr.  (Goodwin  stated  he  was 
in  accord  with  the  idea  of  not  keeping  the  association  a  sec- 
tional one.  Alluding  to  the  accounting  matter  he  said  they 
wanted  standardized  accounting  methods.  As  to  the  labor 
ques'tif)n  so  far  as  it  affected  wages,  he  re])lied  that  he  preferr- 
ed to  leave  that  in  the  hands  of  each  individual  firm  and 
added  that  he  always  paid  his  men  mure  than  the  union  scale 
of  wages. 

With  respect  to  the  education  of  the  architect  class,  Mr. 
Goodwin  was  asked  how  the  ff)ur  groups  could  co-operate  to 
do  so  and  in  rcjdy  said  tliey  had  to  educate  the  contractors 


and  architects  in  order  to  do  away  with  foxy  specifications. 
They  should  have  a  committee  to  deal  with  the  architects. 

The  matter  of  the  api)ointment  of  a  delegate  to  the 
National  convention  in  Milwaukee  from  July  14  to  20  was 
left  over  to  be  taken  up  by  the  association. 

Explaining  the  position  of  the  B.  C.  association  in  re- 
gard to  the  national  organization  which  Mr.  C.  H.  E.  Wil- 
liams was  anxious  to  get  information  on,  Mr.  Goodwin  stated 
that  the  National  Association  was  originally  made  up  of  17 
men  on  the  executive  committee.  Six  were  from  the  At- 
lantic, six  from  the  central  district,  two  from  the  Pacific 
and  three  at  large.  When  the  Canadian  division  was  formed 
he  thought  provision  was  made  for  two*  delegates  from  that 
division,  their  expenses  to  be  paid  by  the  division.  There 
was  some  dififerential  set  up  for  the  dues  of  the  Canadian 
members  so  that  the  expenses  would  not  be  too  heavy.  He 
believed  the  National  executive  had  been  increased  by  two 
members,  one  from  eastern  Canada  and  one  from  the  west. 
He  understood  the  expenses  were  borne  by  the  association. 

In  reply  to  another  question  as  to  whether  the  jobbers  jn 
B.  C.  were  associated  with  the  jobbers  south  of  the  inter- 
national line,  Mr.  (ioodwin  said  that  was  their  ultimate 
goal. 

The  Open  Price  System  ' 

On  the  matter  of  the  open  price  question.  Mr.  Goodwin 
stated  that  he  would  suggest  they  should  get  a  copy  of 
Jerome  Eddy's  book  entitled  "The  New  Competition"  which 
dealt  with  this  subject  very  fully.  Meanwhile  they  ought  to 
go  into  this  Open  Price  Plan  and  try  and  make  it  effective  in 
some  way  as  it  would  inject  confidence  and  put  them  in  a 
position  to  successfully  combat  this  miserable  method  of 
parcelling  out  bids  and  telling  the  lowest  contractor  what  a 
good  fellow  he  was  but  adding  that  he  would  have  to  cut  his 
bid. 

Mr.  Chase  gave  a  brief  address  on  the  problem  of  pro- 
ducing results  after  such  a  convention.  Resolutions  passed 
at  such  a  gathering  were  often  unsatisfactory  because  they 
did  not  produce  results,  said  Mr.  Chase.  If  they  would 
take  advantage  of  Mr.  Murrin's  offer  he  believed  that  good 
results  would  follow  their  meetings. 

Before  the  meeting  separated  to  be  the  guests  of  the 
Rotary  Club  at  luncheon,  Mr.  Goodwin  submitted  the  twenty- 
one  points  in  the  Goodwin  plan,  which  he  said  he  had  not  had 
time  at  the  banquet  to  give  them.    They  were  as  follows: 

(1)  A  strong  and  representative  association  of  electri- 
cal contractor-dealers  (retailers)  and  urges  all  interests  to 
lend  immediate  assistance  to  this  end. 

(3)  That  each  division  of  the  industry  prepare  a  code 
of  ethics  outlifting  its  own  functions,  relations  and  responsi- 
bilities to  each  of  the  other  divisions  of  the  industry. 

(3)  That  each  division  establish  a  code  of  practice  out- 
lining its  methods,  policies,  etc.,  in  dealing  with  other  than 
divisions  within  the  industry. 

(4)  Improvement  on  merchandizing  methods,  better  dis- 
play, and  the  encouragement  of  more  retailers,  by  urging 
present  contractors  to  open  retail  stores,  thereby  enlisting 
the  support  of  central  stations  and  offering  a  broader  and 
larger  outlet  for  manufacturers. 

(5)  Recognition  of  the  service  functions  of  the  contract- 
or-dealer and  recommends  a  differential  when  this  service  is 
performed. 

((•>)  The  sale  of  high-grade  electrical  material;  the  es- 
tablishment of  high-class  specialty  retail  shops;  improved 
specifications  in  wiring  installations;  and  the  introduction  of 
liberal  use  of  convenience  receptacles. 

(7)  Broader  education  of  the  public  concerning  the  prob- 
lems of  the  electrical  industry,  and  concerning  electricity,  its 
use,  and  the  application  of  household  devices. 

(8)  Retailers  applying  intensive  sales  methods  in  con- 
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lu-ction  with  small  dcvict-s  used  in  home.  laclory.  ottice,  etc. 
(such  as  washinsj;  machines,  vaeuum  cleaners.  dish- 
washers, electric  ranijes,  electric  heaters,  household 
heating  devices,  sewinj?  machine  motors,  fans,  lamps,  por- 
tables,  fixtures,   vibrators,  hair  dryers,   ice  machines,  <?tc.) 

(0)  The  introductic)n  and  application  of  proper  cost- 
accounting  methods  in  wholesale  and  retail  merchandizing, 
particularly  if  either  function  is  a  minor  department  nf  a 
company. 

(10)  Free  and  unol)Structed  flow  of  trade  alon.g  most 
economic  cliannels.  without  attein|)t  to  direct  it  throusli 
fixed  channels. 

(11)  That  central  stations  conducting  retail  dcpari- 
mcnts  for  the  sale  of  lamps,  appliances,  devices,  portables, 
etc.,  operate  same  in  accordance  with  the  ethics  of  retailing 
and  with  full  regard  to  proper  cost  accounting. 

(12)  That  all  interests  conducting  retail  departments 
for  the  sale  of  lamps,  appliances,  devices,  portables,  etc.. 
operate  at  a  profit.  The  adoption  of  this  policy  on  part  of 
central  stations  and  j()bl)ers  will  result  in  a  large  number  of 
concerns  entering  the  retail  field. 

(13)  Recognition  of  the  service  function  of  jobbers  in 
the  distribution  of  supplies  and  recommends  a  differential 
when  full  service  is  performed,  and  a  proportionate  differen- 
tial when  only  a  partial  service  is  rendered. 

(14)  Jobbers  determining  through  proper  cost  account- 
ing, the  cost  of  warehousing,  and  selling  their  principal  com- 
modities, to  the  end  that  each  princijjal  commotlity  will  carry 
its  proper  portion  of  overhead. 

(1.5)  Open  meeting  of  all  trade  associations,  including 
meetings  of  executive  committees. 

(16)  That  the  electrical  press  become  an  integral  part 
of  each  division  by  honorary  or  associate  nienii)ership.  and 
that  unrestricted  publicity  be  given  the  proceedings  of  all 
meetin.gs. 

(17)  The  formation  of  a  national  lecture  bureau,  with 
state  and  local  staffs.  The  function  of  the  stafT  would  he 
to  carry  on  educational  work  within  the  industry  and  before 
public  gatherings.    Service  to  be  gratuitous. 

(18)  Recognition  of  the  principle  that  any  action  taken 


l)y  a  single  division  which  affects  another  division  is  seldom 
satisfactory  unless  each  division  affected  is  represented. 

(19)  The  appointment  of  committees  by  the  National 
l'"lectric  Light  Association,  Electrical  Supply  Jobbers'  Associ- 
ation. National  Association  ui  Electrical  Contractors  and 
dealers,  and  various  manu-facturers'  associations  to  meet  to- 
gether to  study  the  problems  of  the  industry  and  to  co- 
operate in  finding  their  solution. 

(30)  Consolidating  or  reconstructing  overlapping  or- 
ganizations. A  committee  comprising  representatives  from 
each  association  should  be  formed  to  study  this  question  and 
submit  a  plan. 

(21)  Eventually  a  single  or.ganization  in  the  electrical 
industry,  consisting  of  national,  division,  state  and  local  sec- 
tions; also  main  national  sectTons  for  the  solution  only  of 
functional  problems  of  the  several  branches  or  groups. 

Sparks  from  the  Convention 

['resident  BrettcH  handled  the  convention  admirably  and 
never  allowed  the  speakers  to  get  away  from  the  poi-nt  of 
CDUtact.    He  was  at  the  switch  all  the  time. 

Secretary  Capt.  Conway  was  an  able  assistant  and  look- 
ed after  the  arrangements  in  ca|)ital  style.  There  was  not 
the  slightest  hitch  in  anything  and  the  captain  is  to  be  con- 
gratulated accordingly. 

One  of  the  happiest  men  at  the  sessions  was  our  old 
friend.  C.  H.  E.  Williams,  the  actual  founder  of  the  Van- 
couver association  three  years  a.go.  He  wore  the  smile  that 
made  everybody  hai)py  and  he  took  the  compliments  shower- 
ed on  him  for  his  pioneer  work,  with  becoming  modesty. 

Among  those  who  helped  to  make  the  convention  a 
success  were  the  following  who  constituted  the  progranmie 
and  organization  committee:  Messrs.  J.  Read,  E.  E.  Walker, 
S.  E.  Jarvis,  J.  E.  Rowland,  C.  Moulton,  J.  J.  Grossman,  R.  A. 
Craliam,  J.  Uuck,  S.  R.  Smith  and  E.  Brettell. 

The  committee  in  charge  of  the  financial  arrangements 
were:  Messrs.  C.  H.  E.  Williams,  F.  Williams,  H.  Rees,  J.  E. 
Rowland  and  E.  Brettell.  while  every  member  of  the  Van- 
couver association  was  on  the  reception  committee. 

There   were   no   decorations   at   the   convention,  every 


Mr.  E.   Brettell,  President  B.  C.  Association 
Electrical   Contractors   and  Dealers 


Captain  W.  J.  Conway,  Secretary  B.  C. 
Ass'n.    Electrical   Contractors   and  Dealers 
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member  doing  his  utmost  to  bring  it  off  with  honors,  and  in 
tliis  they  succeeded  one  lumdred  per  cent. 

The  ladies  were  looked  after  too.  On  the  first  day  they 
were  given  an  auto  trip  round  Stanley  Park  and  had  tea  in 
the  pavilion  where  they  were  joined  by  the  mere  males  after 
the  latter  had  concluded  their  afternoon  session. 

The  banquet  was  a  humdinger.  The  menu  was  character- 
istically high-class,  in  the  best  style  of  the  Hotel  Vancouver 
and  close  on  two  hundred  guests  sat  down.  There  was  clas- 
sical music  by  the  orchestra  and  other  musical  numbers  by 
professionals  and  members  of  the  association  who  showed 
that  there  is  considerable  talent  of  this  kind  among  them. 

Living  up  to  their  slogan  of  "Service"  the  Rotary  Club 
did  the  second  day's  luncheon  up  to  their  usual  .standard. 
Messrs.  Goodwin  and  Chase  were  the  speakers  and  they 
were  accorded  a  cordial  reception,  as  was  every  member  tjf 
the  association. 

Not  the  least  interesting  feature  of  the  gathering  was 
the  trip  to  the  power-house  of  the  B.  C.  Electric  up  the 
North  Arm  of  Burrard  Inlet.  In  contra-distinction  to  the 
weather  that  had  prevailed  in  the  earlier  stages  of  the  con- 
vention, the  afternioon  was  fine  and  as  a  result  140  persons 
made,  the  journey. 

They  were  received  at  the  power-house  by  superintendent 
F.  Elwell  and  on  the  trip  were  accompanied  by  the  following 
officials  of  the  B.  C.  Electric:  W.  G.  Murrin,  assistant  gener- 
al manager;  E.  H.  Adams,  controller;  E.  E.  Walker,  sales 
manager;  W.  Saville,  general  secretary  and  James  Light- 
body,  publicity  agent. 

Tea  was  served  in  the  transformer  room  at  No.  1  plant 
and  the  thanks  of  the  association  were  fittingly  conveyed 
to  the  company  for  its  hospitality.  In  the  evening  the  mem- 
bers and  visitors  attended  the  Orpheum  theatre  as  the  guests 
of  the  Vancouver  association. 

J.  Herbert  Hall,  chairman  of  the  Canadian  Associated 
Manufacturers  of  Electrical  Supplies  wired  from  Toronto 
as  follows:  "This  association  is  anxious  and  willing  to  co- 
operate in  any  way  to  further  the  interests  of  the  electrical 
industry  as  a  whole.  May  your  convention  be  a  success  and 
lead  to  a  betterment  of  conditions  and  business  in  this  great 
Canada  of  ours." 

W.  H.  Morton,  general  manager  of  the  National  Associ- 
ation sent  this  message:  "Greetings  and  best  wishes  for  a 
successful  meeting  from  the  National  Association.  You 
should  elect  a  member  of  the  National  executive  committee 
to  be  one  of  the  two  from  the  Canadian  division.  Hope  you 
are  making  plans  for  one  hundred  per  cent,  attendance  at 
the  Milwaukee  convention  in  July." 

From  Kenneth  A.  Mclntyre  came  this  communication 
along  the  wires:  "Ontario  Association  sends  greetings  and 
best  wishes  to  British  Columbia  Association  on  occasion  of 
your  great  convention.  Regret  we  cannot  be  represented 
this  year  but  will  not  fail  next  time." 

E.  Jewitt,  acting  secrtary  of  the  Canadian  Electrical 
Supply  Jobbers'  Association,  had  this  to  say  in  a  letter  after 
sending  their  greeting:  "We  believe  that  associations  such  as 
are  now  being  organized  in  the  electrical  industry  through- 
out Canada  will  l)e  the  means)  of  vastly  increasing  electrical 
business  in  Canada  and  will  put  the  industry  on  a  higher 
plane  than  it  has  ever  enjoyed." 

A  letter  was  received  from  Senator  Frederic  Nicholls, 
president  Canadian  General  Electric  Company  Ltd.,  Toronto, 
regretting  his  inability  to  be  present;  also  one  from  H.  J. 
Gille,  sales  manager  of  the  Pugct  Sound  Traction  Light  and 
Power  Company,  as  well  as  from  a  nnnilicr  of  others. 

Ivt.-Col.  T.  G.  Bird,  l^.S.O.,  who  has  just  returned  from 
the  frotit,  was  expected  to  be  in  attendance  but  it  was  ex- 


plained that  he  had  been  delayed  coming  through  the  moun- 
tains. 

Mr.  A.  S.  Edger,  of  the  C.  G.  E.,  Toronto,  and  Mr.  A. 
J.  Soper,  of  the  Northern  Electric,  Montreal,  were  also  un- 
avoidably absent. 

Mayor  R.  H.  Gale  and  Mrs.  Gale  were  guests  at  the 
banquet  on  the  evening  of  May  2C  when  the  chief  magistrate 
delivered  a  characteristic  address  dealing  with  his  earlier 
experiences  in  the  electrical  industry. 


Montreal  Electrical  Contractors'  Organization 
Discuss  Constitution 

A  Montreal  Electrical  Contractors'  Association  is  now 
a  reality.  The  body  has  the  backing  of  the  largest  firms, 
English  and  French  Canadian.  Although  the  contractors 
were  primarily  brought  together  to  consider  the  demands  of 
the  workers,  those  who  attended  the  preliminary  meetings 
quickly  came  to  the  conclusion  that  a  permanent  organiza- 
tion was  the  only  way  to  deal  with  such  questions.  The  pre- 
liminary meetings  were  exceptionally  well  attended,  and  the 
body  quickly  organized.  The  association  will  have  the  ad- 
vantage of  being  affiliated  with  the  Association  of  Montreal 
Building  &  Construction  Industries,  with  its  own  section, 
officers,  and  constitution,  and  with  representatives  on  the 
parent  body. 

The  second  meeting  was  held  on  May  30,  Mr.  F.  J.  Par- 
sons (McDonald  &  Willson  Co.)  presiding.  The  principal 
business  was  to  receive  a  report  of  a  temporary  committee 
appoitjted  to  consider  the  question  of  organization,  consti- 
tution, etc.  This  report  was  presented  by  Mr.  A.  S.  Henry 
(Canadian  Comstock  Co.,  Ltd.)  who  pointed  out  that  the 
working  men,  realizing  the  strength  that  was  in  unity,  had 
organized  into  associations.  A  few  years  ago,  in  the  mind 
of  the  average  contractor,  any  thought  of  a  condition  of 
co-operation  or  relation  between  the  contracting  interests  and 
labor  interests  would  have  been  classified  as  absurd  and 
dangerous.  The  ultimate  uplift  of  their  business  could,  he 
believed,  be  only  permanently  accomplished  by  proper  co- 
ordination of  the  interests  of  the  employer  and  employee.  If 
they  were  to  work  out  on  a  fundamental  basis  the  problem 
of  labor  in  Montreal,  it  could  only  be  done  by  organization 
and  united  action  on  the  part  of  the  electrical  contractors. 
There  was  much  to  be  done  collectively  in  raising  the  stand- 
ard of  their  work.  No  calling  required  greater  skill  than 
theirs,  and  yet  they  were  regarded  as  mediocre;  electrical 
contractors  were  important  in  every  building  operation,  and 
how  could  they  show  the  importance  of  their  business  bet- 
ter than  by  organizing,  by  becoming  better  acquainted 
through  frequent  meeting,  by  exchanging  views,  and  by  ac- 
cepting the  modern  doctrine  of  business,  publicity,  price 
fixing  used  to  be  the  order  of  the  day  and  the  principal 
function  of  trade  organization;  it  had,  however,  never  been 
successful,  as  it  was  not  founded  on  sound  economic  prin- 
ciples. Co-operation  in  competition,  in  a  relatively  small 
body  like  their  own,  should  be  founded  on  an  exchange  of 
views  on  questions  of  management,  organization,  financing, 
selling,  credits,  forms  of  contracts,  collections,  and  overhead 
expense  and  its  relation  to  price  quotation. 

The  proposed  constitution  was  then  read  in  English 
and  French,  and  the  first  clause  passed.  This  proposed 
that  the  name  should  be  the  Electrical  Contractors'  Asso- 
ciation of  Montreal,  affiliated  with  the  Association  of  Mont- 
real Building  &  Construction  Industries. 

The  balance  of  the  constitution  was  referred  to  the  ex- 
ecutive committee  for  report. 

Mr.  R.  Moncel  (Moncel  Electric  Co.)  was  appointed 
president,  and  Mr.  F.  J.  Parsons  vice-president.  The  execu- 
tive committee  are  Messrs.  H.  Vincent  and  J.  St.  Amour. 

The  temporary  committee  presented  a  detailed  report 
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of  a  proposed  agreement  for  wages  and  working  conditions 
with  the  local  branch  of  the  International  Electrical  Work- 
ers' Union.    This  was  left  for  further  discussion. 

The  Association  further  discussed  the  question  of  a 
working  agreement  with  the  International  Brotherhood  of 
Electrical  Workers,  at  a  meeting  held  on  June  5.  Mr.  Mon- 
cel  presided. 

The  meeting  debated  at  considerable  length  the  question 
of  recognizing  the  union.  A  resolution  was  proposed  to 
the  effect  that  the  executive  committee  be  empowered  to  take 
up  with  the  union  the  question  of  entering  into  an  agree- 
ment for  working,  and  report  to  the  .Association.  An  amend- 
ment was  proposed  declining  to  recognize  any  labor  union 
and  leaving  to  each  individual  or  firm  to  deal  with  the 
union  as  they  seem  fit.    The  amendment  was  carried. 

Mr.  Vincent  brought  up  the  question  of  the  examina- 
tion of  wiremen  and  the  licensing  of  contractors. 

Mr.  Simoneau  also  referred  to  the  fact  that  many  work- 
men did  a  considerable  amount  of  work  on  their  own  ac- 
count at  night,  to  the  detriment  of  the  contractors. 

Mr.  Trotter,  the  secretary,  pointed  out  that  another  sec- 
tion of  the  Association  of  Montreal  Building  and  Construc- 
tion Industries  had  similar  trouble.  The  section  referred 
to  secured  the  business  cards  and  notepaper  of  these  mush- 
room firms.  A  visit  was  paid  to  the  city  assessor,  and  the 
firms  soon  went  out  of  business. 

The  subject  of  various  stores,  outside  of  the  electrical 
business,  including  drug  stores,  was  also  referred  to. 

The  e-xecutive  committee  will  go  over  the  proposed 
by-laws  and  report  to  a  special  meeting. 


Robbins  &  Myers  Expanding 

The  Robbins  &  Myers  Company,  Springfield,  Ohio,  have 
just  acquired  five  and  one-half  acres  of  ground  and  all  the 
factory  buildings  of  the  James  LefFel  Water  Wheel  Com- 
pany, which  adjoins  their  plant.  This,  together  with  the 
buildings  already  occupied  by  the  Robbins  &  Myers  Com- 
pany, give  them  a  continuous  floor  space  of  about  500,000 
square  feet  and  about  fourteen  acres  of  ground.  The  com- 
pany will  take  possession  of  the  new  plant  as  soon  as  pos- 
sible and  will  increase  their  working  force  from  about  3,000 
to  over  5,000.  This,  it  is  said,  will  make  them  the  largest 
exclusive  electric  fan  and  motor  manufacturers  in  t4ie  world. 
The  company  commenced  in  a  small  casting  foundry  shop 
in  1878,  under  the  ownership  of  Chandler  Robbins  and  James 
A.  Myers.  In  1867  Mr.  C.  F.  McGilvray,  who  is  now  presi- 
dent, joined  the  firm  as  superintendent.  In  1896,  with  about 
200  employees,  they  entered  the  electrical  field,  manufactur- 
ing ceiling,  desk  and  bracket  fans.  In  1899  they  built  their 
first  power  motors.  The  year  following  James  A.  Myers, 
H.  E.  Myers  and  C.  F.  McGilvray  purchased  the  interests 
of  Chandler  Robbins  and  continued  the  firm  as  the  Rob- 
bins &  Myers  Company.  The  purchase  from  John  W.  Book- 
waiter  of  the  old  rake  factory  in  1899  formed  the  nucleus 
for  the  present  R.  &  M.  main  plant,  which  was  reconstruct- 
ed in  1907.  The  complete  destruction  of  the  R.  &  M.  foundry 
in  1914  resulted  in  erection  of  Plant  Two  the  following 
year.  Plant  Three  in  the  Shuey  building  was  acquired  in 
1918,  and  the  new  warehouse  was  also  built  last  year.  With 
the  retirement  in  1915  of  H.  E.  Myers,  the  official  person- 
nel of  the  company  became  C.  F.  McGilvray,  president;  Wil- 
bur J.  Myers,  vice-president;  and  Warren  A.  Myers,  sec- 
retary. In  1917  H.  E.  Freeman  joined  the  company  as 
treasurer. 


The  Bell  Telephone  Co.  will  issue  $4,500,000  of  new  capi- 
tal stock,  raising  the  capital  to  $22,500,000.  The  issue  is  at 
par,  with  each  shareholder  entitled  to  subscribe  for  one  new 
share  for  every  four  now  held. 


A  Gasoline  Waterworks  Standby 

A  neat  installation  at  Lindsay.  Ont..  is  shown  in  the  il- 
lustration. It  represents  a  Sterling  engine,  manufactured  by 
the  Sterling  Engine  Company,  of  Buffalo,  acting  as  a  stand- 
by to  the  motor  driven  pump.  The  engine  is  gasoline  driven 
and  in  case  of  failure  of  the  hydro  lines,  may  be  started  im- 
mediately and  operated  indefinitely.  The  company  state 
that  there  are  today  numerous  units  of  this  engine  installed 
in  townships,  villages  and  factories  as  standby  plants  for 
fire  protection,  driving  centrifugal  pumps  and  generators. 
The  engines  are  equipped  with  electric  starter  and  generat- 


"Sterling"  engine  operates  pump  in  case  of  failure  of  electric  power 


or,  battery  driven,  and  are  made  in  six  sizes,  varying  in 
horse-power  from  12  to  200.  The  equipment  is  backed  by 
an  organization  represented  in  practically  every  country  on 
the  globe.  The  marine  product  has  been  manufactured  for 
over  fourteen  years,  during  which  it  has  been  used  extensive- 
ly by  the  United  States  and  other  foreign  navies.  The  rac- 
ing engine  built  by  this  company  has  held  the  world's  speed 
record  for  eight  consecutive  years.  This  engine  is  also  used 
direct  connected  to  generators  for  isolated  plant  operation. 


Electrically  Welded  Tank 

What  is  perhaps  the  first  electrically  welded  tank  ever 
made  in  Canada  has  just  been  completed  by  the  Lincoln  Elec- 
tric Company  of  Canada,  Limited.  This  tank  was  made  for 
the  Canadian  Ice  Machine  Company,  of  .3/16  inch  plate  com- 
pletely welded  throughout.  One  longitudinal  seam  runs  along 
the  bottom  and  there  is  another  seam  about  the  middle  of  the 
tank.    The  joints  were  butt  welded.    \'ery  little  labor  was  re- 


Electrically-welded  tank,   made  by  Lincoln  Electric  Company 


quired  for  the  job,  the  plates  being  held  in  place  by  two 
helpers  while  the  welder  tacked  them  together  at  intervals. 
He  was  then  enabled  to  complete  the  tank  without  any  fur- 
ther assistance.  The  accompanying  illustration  is  a  photo- 
graph of  the  tank  upon  completion. 


The  city  council  of  Edmonton,  Alta.,  have  decided  to  go 
ahead  with  extensions  and  improvements  to  the  telephone 
system  at  a  cost  of  approximately  $300,000. 
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Economic  Handling  of  Coal 

A  new  type  of  motor-operated  portaljle  conveyor,  niann- 
faetured  by  the  Portable  Machinery  Com))any,  Passaic,  N.J., 
is  shown  in  the  accompanying  ilhistration.  While  there  arc 
an  unlimited  number  of  uses  to  which  this  conveyor  can  be 
put,  it  is  particularly  suitable  for  the  handling  of  coal  or 
ashes  around  the  power  plant.  Coal  may  he  unloaded  direct 
from  hopper  bottom  cars  into  wagons,  making  unnecessary 


This  portable  conveyor  is  readily  adjustable  to  all  varieties  of  materials 

the  use  of  a  pit  or  overhead  track.  A  distinctive  feature 
of  this  equipment  is  the  scoop  on  the  feeding  end  which 
can  be  pushed,  or  completely  buried,  in  the  material  to  be 
conveyed.  This  makes  it  possible  to  simply  scrape  the  ma- 
terial onto  the  carrying  belt  instead  of  lifting  it  up  by 
shovelfuls  into  the  feeding  hoppers  of  ordinary  conveyors. 
It  is  said  by  makers  that,  with  the  "Scoop"  conveyor  one 
man  can  unload  coal  from  hopper  bottom  cars  at  the  rate 
of  one  ton  in  from  three  to  six  minutes. 


Menominee  Fans 

The  accompanying  illustration  shows  one  of  the  types 
of  Menominee  fans  distributed  by  the  Masco  Company,  Lim- 
ited, 91  Queen  Street  East,  Toronto.  Merchants  in  all  lines 
are  more  than  ever  interested  in  the  electric  fan  as  an  aid 
to  customer-comfort.    Housekeepers    who    may   in  former 


years  have  thought  the  electric  fan  a  purely  commercial 
necessity,  now  realize  that  it  fills  a  long-felt  want  in  the 
home  as  well  as  in  the  office.  This  should  be  the  biggest 
year  on  record  for  electric  fan  sales  and  every'  dealer  will, 
of  course,  profit  to  the  extent  that  he  goes  after  the  busi- 


Plans  now  under  way  for  a  (".  N.  R.  line  through  New 
Weslnunister,  B.  C,  to  a  ))oint  in  South  Vancouver  call  for 
electric  o])eration. 


A  Lamp  That  Clamps  Everywhere 

The  Adjusto-Lite  is  sonulliing  quite  new  in  lighting 
fixtures.  It  can  be  clamped  firmly  to  any  round  or  square 
projecting  edge  or  rod — bed  frame,  table  top,  door,  piano 


frame,  automobile  step — or  can  be  rested  flat  on  the  table 
or  floor.  It  is  thus  a  general  utility  fixture.  Light  can  be 
tiirown  ill  any  direction  desired  by  means  of  a  hinge  in  the 
arm  and  a  swivel  in  the  shade  holder.  Manufactured  by 
S,  \V.  Farber,  Brooklyji,  N.Y. 


Motor  Driven  Stucco  Machine 

A  recent  development  is  a  motor-driven  stucco  machine 
l)y  which  the  material  is  applied  by  projecting  it  from  the 
machine  by  centrifugal  force  set  up  by  the  revolving  spider 
blades.  This  machine  is  manufactured  by  the  Hodges  Stueco 
Machine  Company,  Cincinnati,  Ohio,  who  state  that  by  apply- 
ing the  stucco  in  this  manner,  a  skin,  or  enamel,  is  formed, 
making  an  outside  coating  which  is  impervious  to  moisture. 
.Vs  an  instance  of  the  speed  at  which  the  machine  works  it  is 
said  that  an  operator  with  a  helper  to  supply  the  material 


can  project  .i'A)  square  feet  an  hour  against  hollow  tile,  brick- 
work or  concrete  blocks,  and  a  trifle  less  against  such  mater- 
ial as  metal  or  wood  lath.  The  equipment  is  light  in  weight, 
aluminum  castings  being  used  for  the  frame  and  tool  steel  for 
the  revolving  spider  blades  and  automatic  feed.  The  weight 
of  the  motor,  therefore,  represents  the  greater  part  of  the 
total  weight  of  the  machine.  An  auxiliary  hopper  is  provided 
by  which  pebbles,  crushed  -granite  and  similar  materials  can 
l)e  cfTcctively  thrown  into  the  stucco  base. 


Tlir  International  Electric  Co.,  Ltd.,  Montreal,  has 
been  incorporated  with  a  capital  of  $7.'), 000,  to  acquire  as  a 
going  concern  the  International  Electric  Co.,  Messrs.  Phil- 
lippe  DeSerres,  Steven  Dudemaine,  Joseph  Augustin  Faguy, 
manufacturing  electricians,  Leonidas  Cote  and  Wilfrid  Bois- 
vert,  electricians,  all  of  Montreal,  all  interested. 


.Ill  IK-    l.J.  I'JI'J 
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Keystone  Car  Specialties 

I'lu-  illustration  lu-rcwitli  shows  the  "Safety"  car  ligiit- 
\nn  tixtiirc  made  by  the  Electric  Service  Supplies  Company, 
Philadelphia,  and  distributed  in  Canada  by  the  Lyman  Tube 
&  Sui)i)Iy  Company,  Limited.  An  electric  railway  benefits 
pri)i>ortionately  as  its  service  is  improved.     Better  interior 


lighting  means  increased  passenger  comfort  and,  conse- 
([uently,  more  passengers  carried.  The  Electric  Service  Sup- 
plies Company  manufacture  a  number  of  other  electric  rail- 
way specialties,  including  Faraday  high  voltage  car  signal 
systems,  Golden  Glow  headlights,  illuminated  destination 
signs,  trolley  retrievers,  motormen's  and  conductors'  seats, 
and  so  on. 


Polar  Cub  Electric  Fans 

The  Polar  Cub  Model  D  electric  fan  has  the  following 
selling  features  which  are  outlined  by  the  distributors  in 
Canada,  the  A.  C.  Gilbert-Menzies  Company.  Limited,  To- 
ronto: two  speeds;  die  cast  frame;  guard  spot  welded;  fan 
adjustable  to  any  angle;  motor  nickel  plated;  mica  filled 
commutator;  easily  lubricated:  rust  proof  blades;  equipped 
with  8  foot  cord  and  plug;  height  8  inches  to  top  of  guard, 
6  inches  to  top  of  motor;  guaranteed  for  one  full  season  and 


packed  in  individual  carton  with  attractive  label.  Another 
larger  model,  No.  9,  is  10^2  inches  to  top  of  guard  and  7^ 
inches  to  top  of  motor,  with  blade  diameter  of  9  inches. 
Attractive  window  display  material  is  furnished  when  re- 
quested, consisting  of  window  stickers,  store  cards,  folders, 
lithographed  cutouts,  and  so  on.  The  company  state  that  the 
demand  last  year  for  Polar  Cub  fans  more  than  exceeded  the 
supply,  and  that  the  same  is  true  to  date  this  season. 


The  Bell  Telephone  Company  will  issue  new  capital 
stock  to  the  extent  of  $4,500,000. 


Safety  Service  Switches 

The  accompanying  illustration  shows  the  Devoe  Type 
"A"  externally  operated  safety  service  switch  manufactured 
by  the  Dcvoe  Electric  Switch  Company,  Montreal.  Sev- 
eral features  in  connection  with  this  switch  are  outlined  by 
the  manufacturers.  The  moving  arms  are  constructed  in 
such  a  way  as  to  give  positive  motion  to  the  blades  which 
all  enter  their  contacts  at  the  same  time.  With  this  con- 
struction there  is  no  danger  of  a  three  phase  motor  running 
single  phase  or  starting  fuses  being  blown;  a  slotted  screw 
hole  is  provided  enabling  one  man  to  install  the  box;  the 


base  is  of  Monson  slate;  locking  device  to  prevent  switch 
from  being  closed;  blades  of  98%  pure  copper  designed  to 
make  90%  contact;  snap  catch  with  hole  for  padlock;  extra 
heavy  cast  iron  handle;  strong  check  preventing  strain  on 
switch  when  operating.  All  Devoe  safety  switches  are  ex- 
amined and  labelled  under  direction  of  the  Hydro-electric 
Power  Commission  of  Ontario. 


In  connection  with  the  reconstruction  of  the  plant  of 
the  Saguenay  Light  &  Power  Co.,  Ha!  Ha!  Bay,  P.Q.,  the 
order  for  the  turbine  has  been  awarded  to  the  S.  Morgan 
Smith  Co.,  York,  Pa.  The  unit  is  800  h.p.,  the  wheel  being 
of  the  single  horizontal  type,  400  r.p.m.,  working  under  a 
75  foot  head.  It  is  to  be  direct  connected  to  the  generator, 
and  will  replace  an  obsolete  turbine.  This  power,  in  No. 
2  power  house,  will  be  in  parallel  with  No.  1  power,  and  the 
current  will  be  for  use  at  the  mill  of  Ha!  Ha!  Bay  Sul- 
phite Co.  and  at  the  wharf  terminals.  The  order  includes  a 
length  of  steel  plate  penstock. 


Trade  Publication 

Fans,  Blowers  and  Exhausters — Catalog  No.  400,  by  the 
Buffalo  Forge  Company,  Buffalo,  N.Y.  It  is  pointed  out  by 
the  company  that  the  greatly  increased  use  of  fans  in  manu- 
facturing and  chemical  plants  for  a  great  variety  of  pur- 
poses, together  with  the  demand  for  greater  efficiency,  has 
led  to  the  development  of  the  new  types  and  improvements 
illustrated  and  described  in  this  catalog.  The  booklet  also 
contains  a  quantity  of  data  and  information  of  use  to  all 
fan  users. 
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The  Eden  Electric  Washer 

Wide-awake  dealers  are  coming  to  realize  that  the  way 
of  the  electric  clothes  washer  into  the  home  is  greatly  facil- 
itated by  the  ever-increasing  use  of  the  smaller  appliances. 
Every  time  you  sell  a  toaster,  an  iron  or  a  vacuum  cleaner 
you  secure  a  prospect  who  may,  sooner  or  later,  be  inter- 


ested in  electric  washing.  Especially  now  that  the  hot 
summer  months  are  upon  us  any  relief  from  the  drudgery 
of  wash-day  will  instinctively  appeal  to  the  housekeeper. 
The  washer  illustrated  herewith  is  manufactured  by  the 
Great  West  Electric  Company,  Limited,  Winnipeg,  and  is 
called  the  "Eden."  The  company  state  it  is  a  first  grade 
machine  assuring  good  profits  for  the  dealer. 


Current  News  and  Notes 


Brockville,  Ont. 

The  Brockville  Public  Utilities  Commission  are  endeavor- 
ing to  secure  the  electrification  of  the  Brockville  and  West- 
port  branch  of  the  Canadian   Government   railways,  about 
forty-five  miles  in  all  and  serving  a  rich  farming  district. 
Bronte,  Ont. 

A  by-law  authorizing  an  expenditure  of  $6,000  for  the 
installation  of  an  electric  lighting  system  was  recently  pass- 
ed by  the  ratepayers  of  Bronte,  Ont. 

Camrose,  Alta. 

The  ratepayers  of  Camrose.  Alta..  will  shortly  vote  on 
the  expenditure  of  $17,000  for  the  purchase  of  new  machinery 
for  the  local  lighting  plant. 

Chatham,  Ont. 

The    Ontario    Hydro-electric    Power    Commission  has 
recommended  to  the  city  council  that  they  take  over  the 
plant  of  the  Chatham  Gas  Company  who  generate  the  power 
used  in  that  city. 
Hamilton,  Ont. 

The  style  of  Moncur  &  Cook,  electrical  dealers,  Hamil- 
ton, Ont.,  has  been  changed  to  The  James  Moncur  Elec- 
trical Company. 
Hull.  Que. 

An  increase  of  three  cents  an  hour  and  a  nine-luuir  day 
has  been  granted  to  employees  of  the  Hull  Electric  Railway 
l)y  a  board  of  conciliation. 

Montreal,  Que. 

The  International  Jileclric  Cioinpany.  Montreal,  have 
been  granted  a  charter. 


Ottawa,  Ont. 

The    Spardon    Electrical    Products    Company,  Limited, 
Ottawa,  Ont.,  have  been  granted  a  Dominion  charter. 
Parry  Sound,  Ont. 

A  l)y-law  authorizing  an  issue  of  $165,000  in  6  per  cent. 
del)entures,  for  extending  the  municipal  hydro-electric  plant, 
was  ))assed  by  the  ratepayers  on  June  2nd. 
Peterboro,  Ont. 

The  city  council  of  Peterboro,  Ont.,  have  approved  the 
street  railway's  request  for  a  straight  five-cent  fare  which 
will  henceforth  be  charged  excepting  during  the  morning 
and  evening  rush  hours.  The  company  has  undertaken  to 
improve  the  service. 

Two  new  one-man  cars  have  been  placed  in  operation 
on  the  Peterboro  street  railway. 
Regina,  Sask. 

Three  hundred  old  style  arc  lights  in  the  city  of  Regina 
will  be  changed  for  400  c.p.  nitrogen  lamps. 

The  Northern  Electric  Company  propose  moving  their 
western  headquarters  from  Winnipeg  to  Regina. 
St.  Thomas. 

The  ratepayers  of  .St.  Thomas,  Ont..  have  authorized  an 
expenditure  of  $45,000  for  improvements  to  the  street  rail- 
way. 

Swift  Current,  Sask. 

The  power  plant  at  Swift  Current,  Sask.,  was  destroyed 
l)y  fire  recently.    It  was  a  Deisel  installation  valued  at  about 
$80,000.    The  engines,  it  is  thought,  can  be  repaired  although 
the  rest  of  the  equipment  is  a  total  loss. 
Thorold,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  are 
preparing  a  valuation  of  the  28  miles  of  railway  in  the  Wind- 
sor. Sarnia.  and  Ford  City  district  owned  by  the  Detroit 
United  Railways,  with  a  view  to  purchasing. 


Westinghouse  Promotions 

Mr.  N.  S.  Braden  was  elected  third  vice-president  at  the 
regular  meeting  of  the  board  of  directors  of  the  Canadian 
Westinghouse  Company,  held  June  4th,  and  at  the  same  time 
Mr.  H.  M.  Bostwick  was  appointed  manager  of  sales.  Mr. 
Braden,  who  has  been  manager  of  sales  since  th'e  organiza- 
tion of  the  company,  will  in  his  new  office  have  executive 
charge  of  the  company's  commercial  organization.  He 
has  just  returned  from  a  six  weeks  trip  to  the  Coast.  Mr. 
Bostwick,  who  has  been  in  intimate  relation  with  all  phases 
'of  the  sales  department  and  latterly  has  held  the  oflfice  of 
assistant  manager  of  sales,  will  take  over  the  direction  of 
the  sales  forces  and  the  conduct  of  the  department  in  all 
its  ordinary  activities. 


—MICA- 
KENT  BROTHERS 

King^ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut    to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 
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PHILLIPS' 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :  Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  aie  charged  at  two  cents  a 
word  per  insertion,  minimum  cliarge  50  cents. 

Advertisements  for  tenders,  e<|uipnient,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  cliarged  at 

$2.80  per  inch. 

All  advertisements  must  be  in  the  puhlisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


lUtiirned  man,  3s,  experienced  in  supplies  and 
general  contracting,  open  for  engagement.  Hox 
952,   Klectrical   News,  'loiorj.o.  12 

FOR  SALE 
30  AMPERE  RECTIFIER 

A.C.    llO/.'iil   \..lis     !).(•.   .10/1 IX   Vults.  Gen- 
eral  Klcctric  'i'y\i'-  S.   S.  4,  $200.01) 
Toronto  and  Hamilton  Electric  Co.,  Limited, 
y  lO.i    M.ir.X.cl,    Stre.  I  .\orth. 
12  Hamilton,  Ont. 


PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


ENGINEER    WANTS    A    POSITION,  has 

had  mechanic  .-.hop  tr.aining;  8  years  profes- 
sor o(  electricity  and  machine  design  in  a  Tech- 
nical School ;  experience  in  lighting,  heating, 
ventilation.     Apply    113   Canardiere,  Quebec. 

12-13 


WANTED 

A    practical    Electrician,    capable    of  adjusting 
and   repairing  motors  and    domestic  appliances. 
A   good   chance   for  advancement. 
Address, 

HYDRO   ELECTRIC  COMMISSION, 
lOt.f.  St.  Thomas.  Ont. 


COMPETENT  ELECTRICAL  AND  MECH- 
ANICAL ENGINEER,  shortly  emigrating,  seeks 
position  in  charge  of  Works  or  Factory  Plant, 
nine  years  first  class  varied  experience,  includ- 
ing two  years'  Admiralty  experience,  with  Suc- 
tion Gas  Plants,  all  types  of  Internal  Combus- 
tion Engines,  Steam  Engines  and  Boilers,  direct 
and  alternating  current  machinery,  Chemical 
Plant.  Young,  ambitious,  good  organizer.  _  To- 
ronto district  preferable.  Communicate  Siddall, 
75  Lydyett  Lane,  Barnton,  Northwich,  Cheshire, 
England.  11-12 


LIGHTING 
UNIT 

FOR  SALE 


One  used  lighting  unit,  consisting  of  one  2$ 
kw.,  125  volt.  200  ampere  direct  current  gen- 
erator to  operate  at  speed  of  320  to  3sO  r.p.m. 
(ienorator  made  by  Wcstinghouse  Company. 

This  machine  is  directly  connected  with  a 
Goldie  &  McCuIloch  8  x  10  Ideal  Engine. 

This  machine  can  be  examined  and  all  par- 
ticulars obtained  at  the  plant  of 

G.  W.  McFarlane  Engineering 
Company 
Paris,  Ontario 

12-1. 


No 

.  II. p. 

Phase 

Cycle  Volts 

Spe<  d 

Maker 

1 

KM) 

3 

25 

550 

4.'-0 

Weslg. 

1 

75 

3 

20 

550 

725 

Westg. 

2 

52 

3 

25 

550 

720 

l.ancasi.i:  r 

50  3 

25 

550       720  Weste. 

1 

40 

25 

550 

710 

Westg. 

2 

35 

3 

25 

550 

720 

Westg. 

T.  &  II. 

1 

30 

3 

25 

550 

1.500 

1 

30 

3 

25 

550 

720 

Westg. 

1 

:!0 

2 

00 

220 

720 

l-.-M. 

1 

25 

3 

25 

550 

1440 

J.  &  M. 

1 

25 

:{ 

25 

5.50 

725 

Westg. 

1 

25 

25 

550 

720 

Lancashire 

1 

25 

2 

60 

220 

045 

Westg. 

1 

20 

:{ 

25 

550 

1440 

J.  &  M. 

1 

20 

3 

25 

550 

710 

Westg. 

15 

3 

25 

550 

1400 

Lancasliij  e 

15 

3 

25 

550 

7.';o 

Westg. 

1 

15 

3 

25 

550 

710 

Chap.  &  W. 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

25 

550 

1.50n 

I  -anp-Dav. 

1 

T;4 

25 

5.50 

725 

Westg. 

1 

3' 

25 

550 

750 

C.  G  E. 

2 

5 

3 

25 

550 

1440 

Excelsior 

2 

5 

3 

25 

5.50 

750 

C.  G.  E. 

4 

4 

3 

25 

550 

1400 

Excelsior 

2 

3 

3 

25 

550 

1500 

C.  G.  E. 

4 

3 

25 

550 

1400 

Excelsior 

Writ*  Ut  for  Price* 

H.  W.  PETRIE.  Limited 

Froat  St.  West  -  Toronto,  Out. 


GREATER  BUYING  POWER 


That  is  what  the  trade  paper  represents  to  the  man  who  is  a 
regular  and  careful  reader  of  it. 

In  its  editorial  columns  he  finds  useful  ideas  that  help  him 
in  his  business— helps  and  hints  that  smooth  out  many  of 
the  rough  spots — plans  the  other  fellow  has  tried  and  found 
successful. 

Thefadvertising  pages  are  also  a  source  of  valuable  informa- 
tion. Here  he  learns  what  the  manufacturer  has  to  offer — 
how  those  goods  are  made — the  materials  that  enter  into 
their  manufacture  -  when  salesmen  are  on  the  road  — special 
opportunities,  etc. 

He  keeps  thoroughly  posted  on  the  market,  because  the 
trade  paper  is  in  close  touch  with  the  situation  and  gives 
him  accurate  knowledge  of  conditions — when  and  what  to 
buy. 

Read  your  trade  paper  thoroughly  each  issue  and  make  a  re- 
ference file  of  it.  You  will  often  have  occasion  to  refer  to  it. 
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NOTICE 

New  and  Slightly  Used  Equipment 

For  Immediate  Delivery ^ 
All  Sizes  and  Types  of 

Motors 

Generators 
Transformers 

Get  our  Quotations  before  Buying, 
Send  us  your  List  of  Equipment  for  Sale, 
We  pay  Cash  for  same. 

E.  A.  LOWRY  POWER  EQUIPMENT  CO. 

GUELPH,      -  CANADA 


THE   ELECTRICAL   NEWS  "  June  is,  i 

THE   NATIONAL  AUTHORITY  FOR  TWENTY-FOUR  YEARS 

.    THE  1919  EDITION 


"STANDARD  WIRING" 


TELLS  YOU  HOW 

GENERATORS — How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them;  all  diagrams  showing  connections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements. 
MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  gny  class  of  service.    All  diagrams  of  motor 


POCKET  SIZE 
LEATHER  COVER 


wirmg.  How 
for  direct  curr^ 


OUTSIDE 
service  wir^ 
weights,  and  how  to  erect  and  protect  them 
anchors.    Tree  wiring,  splicing,  service  an(^ 
ers.  Transformers  with  diagrams  and  in? 
INSIDE  WIRING— When  and  where 
wire.    How  to  find  the  proper  size  of 
current,  voltage  and  drop,  either  by 
of  the  book.    How  to  wire  for  two-'> 
three-phase  with  formulae  and  taj;' 
simple  manner  that  anyone  can 
through  partitions  and  walls  a^ 
roundings  exist.    When  and 
just  how  to  do  it.    How  to. 
taken.    The  proper  way 
Outlet,  Junction  and  Swi 
complete  interior  condt^ 
duit.    Concealed  knot) 
electric  and  combina, 
to  use  it.    How  t 
LIGHT  AND  ILLU^f* 
latest  data  on  Mazda  ancJ 
and  semi-indirect  illuminati^ 
ous  classes  of  service  from  sho> 


d  the  proper  size  of  wire  for  any  motor 
A.  C.  single,  two  or  three-phase, 
line  construction,  line  wires, 
^loles  and  their  dimensions  and 
Insulators,  guard  arms,  guy 
6w  to  install  Lightning  arrest- 


fl,  slow  burning  and  weatherproof 
'motors  or  heating  devices  for  any 
{y  tables  that  are  given  in  this  section 
iftems.    Direct  current,  two-phase  and 
forked  out  for  each  system  and  in  a 
How  to  run  wires  on  walls,  ceilings,  floors, 
i^s,  damp  places  and  where  dangerous  sur- 
tches.  Cut-outs  and  Circuit  Breakers  and 
voltage  systems  and  the  precautions  to  be 
Snap  Switches,  Cabinets  and  Cut-out  Boxes, 
tis.  Wooden  and  Metal  Raceways.   How  to  install 
'id  metal,  flexible  metal  or  flexible  non-metallic  con- 
mored  cable.   How  and  where  to  install  and  wire 
How  and  where  to  use  flexible  cord  and  where  not 
id  gas  filled  lamps  and  the  fixtures  and  rules  required, 
lat  is  meant  by  proper  and  efficient  illumination,  the 
imps  of  every  candle  power  and  wattage.    Direct,  indirect 
^here  each  should  be  used.    Illumination  required  for  vari- 
window  lighting  to  public  halls  and  from  factories  to  small 


residences. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and 
their  equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations. 
The  proper  symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small 
snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  leading  manufacturers  of  officially 
approved  wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all 
supplies  necessary  for  any  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Construction^published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Poatpaid  to  Any  Addrest  on  Receipt  of  Price  by 

ELECTRICAL  NEWS,  347  Adelaide  St.  W.,  Toronto 


*'IT   SETTLES   DISPUTES   AND,   IF   REFERRED  TO   BEFORE   WIRING,  PREVENTS  DISPUTES; 
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Kraft  Cord  "Braiduct 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

I'his  cut  is  reproduced  from  an  actual  photogra[)h,  and  illustrates  the 
behavior  of  the  material  in  this  rii^id  test — perfect  flexibility.  We  cut  the 
ends  to  show  i)lainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imi)orted  conduit — is  absolutely  the  last  word  in  fle.\ible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  comi)Ounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co 

Limited 

Guelph       ^  Canada 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"American  Electricians'  Ilanriljook,  a  reference  l)ook  for  jirac- 
tical  electrical  workers,  by  Terrell  Croft.  712  pages,  witli 
over  900  illustrations.  Published  by  McGraw-Hill  liook 
Co.     Price  $3.00. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    248  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.   Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.    2R5  pages,  illustrated.    Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.   236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Railway,  by  A.   Morris   Buck,   M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  LaufTer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus-Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elements  of  The  Infinitesimal  Calculus,  by  G.  H.  Chandler, 
M.A.,  Prof.  Applied  Mathematics,  McGill  University,  318 
pages,  cloth  bound.  Published  by  John  Wiley  &  .Sons,  1907. 
Price  $1.40. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I. E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,  illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Fuel,"  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand Co.     211  pages,  with  84  illustrations.     Price  .fS.OO. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  nSc. 

International  Library  of  Technology,  Vol.  11.  B,  on  Elec- 
tricity and  Magnetism,  Electrodynamics,  Electrical  Resist- 
ance and  C'apacity,  The  Magnetic  Circuit,  Kleclromagnctic 
Induction,  Chemistry  and  Elcctro-C'hcniislry.  Primary  Hat- 
teries,  Electrical  Measurements,  r>sr>  i)ages,  fully  illustrated, 
half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 

International  Librar^  of  Technology,  Volume  14-C  on  Stor- 
age Batteries,  Incandescent  Lighting,  Arc  Lighting,  In- 
terior Wiring,  Modern  Electric  Lighting  Devices,  Electric 


Signs,  Electric  Healing,  540  pages,  fully  illustrated,  half 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.   Price  $3..'j0. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Herington,  recently  pub- 
lished by  D.  VanNostrand  Co.  211  pages  with  84  illus- 
trations.    Price  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illui- 
'ra'ed.     Price  $2.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C,  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.75. 

Radiation,  Light  and  Illumination,  by  Steinmetr.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.60. 

Standard   Wiring,   1910   Edition,   25th  _  Year.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Gushing, 
Jr.     Leather  cover,  pocket  size.     Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  In 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.    Published  in  1910  by  Whittaker 

&  Company.     100  pages,  illustrated.     Price  $1.00. 
Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 

Lee,  M.A.    Just  published,  by  Longmans-Green  &  Co.  102 

pages.     Price  $1.00. 
Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 

the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Whittaker  &  Company. 

985  pages,  630  illustrations.     Price  $2.00. 
Telegraphy,  by  Sir  W._  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 

M.A.    Published  in  1905  by  Longmans,  Green  &  Company. 

504  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 

in  1915  by  D.   Van  Nostrand  Company.     224  pages,  85 

illustrations.     Price  $2.50. 

The  B.I.  Hand-Book,  published  by  British  Insulated  &  Helsby 
Cables,  Limited.  Second  edition.  448  pages,  illustrated. 
Price  $1.00. 

The  Electrical  Contractor ;  Principles  of  Cost-Keeping  and  Ei- 
timating,  by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,  Inc.     229  pages,  illustrated.     Price  $2.S0. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 
edition,   price  $1.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.    Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 
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ANNOUNCING 

A  NEW  EMERGENCY  POWER  PLANT 


Medium  and  high  speed  Sterling  gasoline  engines  (which  have  held  world's  marine  records  for  eight 
years)  have  been  adapted  for  driving  centrifugal  pumps  and  electric  generators.  They  are  being  used  by 
many  prominent  pump  manufacturers,  coupled  to  Underwriters'  fire  pumps,  and  are  installed  in  town- 
ships, villages,  municipalities,  department  stores  a:nd  manufacturing  plants  for  fire  protection.  They 
are  also  utilized  for  emergency  generator  drives.  The  motors  are  admirable  for  either  pump  or  gen- 
erator operation  as  they  develop  ratid  power  at  800,  1,000,  1,200  and  1,400  r.p.m.  The  construction 
is  in  4,  6  and  8  cylinder  units,  10  to  300  h.p. 

Numerous  units  are  employed  in  the  United  States  and  Canada.  They  are  equipped  for  instant- 
aneous starting  for  any  emergency  and  will  always  furnish  dependable  power  until  the  emergency 
will  have  passed. 


CATALOG  ON  REQUEST. 


STERLING  ENGINE  CO. 


DEPARTMENT 
C  7 


BUFFALO,  N.Y. 


THE 


**•». 


Electric  Fan 


6  inch  retails  in  Canada — $8.50 
9  inch  retails  in  Canada — 12.00 


THE 

IS  THE  ROM  \NCE  OF  THE  FAN  TRADE 

The  new  1919  model  and  guarantee  insures  big  business  and  no  complaints.  Our  Saturday 
Evening  Post  ads.  alone  will  sell  thousands  for  the  dealers  in  Canada— IF  YOU  HAVE  THEM— 
Your  sales  are  sure. 

The  dates  of  advertising  are  as  follows:^"  The  Post"  alone — 
July  5,  July  19,  July  26,  Aug.  2,  Aug.  9,  Aug.  16,  Aug.  23  and  Aug.  30 

The  A.  C.  Gilbert -Menzies  Company,  Ltd. 

439  King  St.  W.,  TORONTO 

GILBERT'S  TOY  MOTORS      ELECTRICAL  SETS      GILBERT'S  VIBRATORS  AND  SEWING  MACHINE  MOTORS 


56 


THE    ELECTRICAL  NEWS 


June  15,  1919 


«/-•«'# 

We  have  the  following  new  and  second  hand 


MOTORS  FOR  SALE 

650  Volts,  3  Phase,  60  Cycles. 


at  very  attrac- 
tive prices 


No. 

Horse  Power  Speed 

Make 

2 

2(10 

600 

Allis  CI 

aimers  Bullock 

3 

150 

600 

Allis  Chalmers  Bulloclt 

6 

125 

720 

Crocker 

Wheeler 

1 

125 

720 

Slip  Ri 

5 

100  ■ 

900 

Lincoln 

4 

75 

900 

Lincoln 

1 

75 

1200 

General 

Electric 

4 

50 

900 

Genei  al 

Electric 

3 

40 

900 

Lincoln 

1 

40 

900 

Slip  Ring 

18 

30 

1200 

Crocker 

Wheeler 

20 

25 

1200 

Crocker 

Wheeler 

25 

20 

1200 

Crocker 

Wheeler 

2 

15 

900 

Lincoln 

6 

15 

1200 

Crocker 

Wheeler 

4 

15 

ISOO 

Lincoln 

20 

10 

1200 

Crocker 

Wheeler 

2 

10 

900 

Crocker 

Wheeler 

23 

7/2 

1800 

Crocker 

Wheeler 

26 

1200 

Crocker 

Wheeler  &  C.   G.  E 

1 

1/a 

900 

Wagner 

60 

5 

1800 

Crocker 

Wheeler 

25 

5 

1200 

Crocker 

Wheeler 

7 

5 

900 

Crocker 

Wheeler 

32 

1800 

Crocker 

Wheeler 

15 

3  • 

1200 

Crocker 

Wheeler 

4 

3 

900 

Crocker 

Wheeler 

11 

2 

181 PO 

Crocker 

Wheeler  &  Lincoln 

Phone  or  write  us  for  prices 

ELECTRIC  REPAIR  &  CONTRACTING  CO.,  Limited 

413  St.  James  St.,  MONTREAL.  QUE. 

Tel.  Main  2177.    Main  18.  Night  Call,  Rockland  3523. 


Some  Representative  Lines: 


Hart  Storage  Batteries 
Crouse  Hinds  Condulets 
Harvey  Hubbell  Goods 
Square  D.  Boxes 
Benjamin  Goods 
Westinghouse  Lamps 
Krantz  Panel  Boards 
Economy  Fuses 


Canadian  Beauty  Appliances 
Peerless  Single  Phase  Mo- 
tors 

Kimble  Variable  Speed  Mo- 
tors 

Menominee  Fans 
Uni-Lectric  Farm  Plants 
Hill  Electric  Pumps 


The  Masco  Company,  Ltd. 

91-93  Queen  Street  East,  TORONTO,  ONT. 


Contractors! 

Reuuce  the  ccst  of  cutting,  threading  and 
bei'.ding   conduit   by   using   the  Martin 
Portable   Vise  Stand  and   Pipe  Bender. 
A  trial  will  convince  you. 
(Patented  in  Canada) 


Write  today  for  10 
days'  free  trial. 

H.P.  MARTIN  &SONS 


630  Ea«t  Second  Street 
Owensboro,  Ky. 


Strong  Selling  Features  of  Durable  Daytons 

Mean  Real  Profit  for  Dealers 


Illustrating  Durable 
Dayton  No.  676 

Six  blade  12  or  16  inch 
Oscillating  Fan,  con- 
vertible to  bracket 
position. 


Durable  Dayton  Fans  are  easy  to 
sell  and  good  to  sell  because  of 
their  quality — they  mean  satisfied 
customers  and  repeat  orders — Day- 
ton fans  are  sturdily  made,  for 
long",  untroubled  service.  They 
con.sumc  less  current  and  their 
square-end  blades  deliver  more 
breeze. 


The  line  is  complete,  including 
electric  ceiling,  desk,  and  wall 
bracket  models  for  alternating  and 
direct  current,  exhaust  fans  and 
water  motors.  Easily  adaptable ; 
all  Dayton  desk  fans  can  be  immedi- 
ately converted  into  the  wall  brack- 
et type. 


Opportunity  to  "Cash  In" 


Demand  is  for  quality  now, 
stronger  than  ever  before — Day- 
tons  have  held  the  fan  quality 
leadership  for  26  years,  the  best 
fan  for  every  purpose. 


Durable  Dayton  dealers  are  giv- 
en co-operation ;  sales  helps  and 
advertising  that  brings  in  custom- 
ers and  profits. 


Write  for  Catalogue  arid  Prices  Now 

DAYTON  FAN  &  MOTOR  CO. 


DAYTON,  OHIO 
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Eliminate  the  Waste 
of  Money  on  Com- 
mutator and  Arma- 
ture repairs  by  using 
the 


No  Spark 


CARBON  BRUSHES 

A  mint  ot  ir.oiiiv  is  wasted  t.'V(.r.\  year  tlirougli 
the  installatioa  and  use  of  brushes  of  an  improper 
grade.  With  the  correct  grade  of  brush  specified 
the  commutator  and  armature  last  far  longer  and 
repairs  are  reduced  to  a  minimum. 

We  will  save  you  a  great  deal  of  expense  and 
your  engineer  much  worry  by  taking  the  responsi- 
bility of  selecting  the  right  grade  of  material.  Send 
for  our  information  sheet  to-day. 

Write  for  our  latest  bulletin. 

Canadian  Representatives: 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


NACCOVEM 


POWER 

MACHINERY 


MB 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff   of   Engineering  Specialists  with   three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND   SELLERS  OF 
NEW  AND   USED  MACHINERY 

A   Continent-wide  Service 


Standard 


Copper,  Brass  and  Bronze  Wires 
Colonial  Copper  Clad  Steel  Wire 
Magnet  and  Weatherproof  Wire 
Rubber  Insulated  Wire 
Lead  Covered  and  Armored  Cables 
Cable  Accessories  of  all  kinds. 

We  can  meet  your  requirements,  however  large, 
promptly. 

Standard  Underground  Cable  Co. 


Montreal 


of  Canada,  Limited 
Hamilton,  Ont. 

Toronto      .  Hamilton 


Seattle 


DOSSERT  2-WAY 


The  Tapered  Sleeve  insures  absolute  contact. 

— a  standardized  method  of  Quick  Connection 

Used  for  connecting  two  wires  of  same  size. 

The  tapered  sleeve  principle  assures  full  contact  area. 

— makes  the  best  possible  connection  at  low  cost. 

DOSSERT  &  COMPANY,  242  West  41st  St.,  New  York 

H.  B.  LOGAN,  President. 

Irving   Smith,    Canadian   Representative,   10   Cathcart  St., 
G02  Xew   Birks   Bldg.,   Montreal,  Que. 


List  of  Motors 


Xo.  H.P.  Phase  Speed 


15 
50 
CO 
50 
25 
25 
10 
3 


40 
15 


1500 
750 
750 
750 
750 
750 
1500 
1500 
ISOO 
1800 
1800 
900 
1800 


5    2  or  3  1800 
1    2  or  3  1800 
Vi    2  1800 
10    2  or  3  1200 
5 

3  3 
TA  3 


1200 
1800 
1800 


Volts 
550 
550 
550 
220 
220 
220 
220 
220 
110 
110 
110 
220 
220 


220 

220 
220 
220 


Cycles 
25 
25 
25 
25 
25 
25 
25 
25 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


Starter 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
no 
yes 


Make 

T.H.E. 
C.G.E. 

Crocker  Wheeler 

Lincoln 

Lincoln 

C.G.E. 

T.H.E. 

Westg.  CCL. 

Fort  Wayne 

Westgh. 

Fisher 

Fuller  Wenstrom 
T.H.E. 


Westgh. 
Westgh. 
Westgh. 
Westgh. 
Union  (New) 
C.G.E.  rewound 
Lincoln 


CCL. 
CCL. 
CCL. 
CCL. 


rewd. 
rewd. 


rewd. 


TRANSFORMER 

1    40  K.W.    Type  R.    2200/220  Volts,  Packard. 

PLATER 

1    Type  C.     Ostrander  Seymour,  6  volt,  speed  750,  amp.  800. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 
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Emerson  Fans  are  Dependable 
and  are  Guaranteed 


Give  the  most  powerful  breeze  and 
in  doing  so  consume  less  current 
than  any  other  fan. 

You  will  be  delighted  with  the  quiet 
running  Emerson  Fans  and  just  as 
enthusiastic  as  we  are  with  the  speed 
regulators  and  oscillating  mechanism. 

Catalog  and  Prices  on  request. 


McDonald  &  Willson,  Limited 

Electric  Fixtures,  Supplies  and  Appliances 

347  Yonge  Street         -         -        TORONTO,  ONT. 


Use  it  on  both  A.C.  &  D.C.  Equipment 

The  Ideal  Resurfacer  will  produce  a  smooth  running  surface  on  both  your  commutators 
and  collector  rings  whether  your  equipment  is  large  or  small. 

Instead  of  turning  down  commutators  on  a  lathe  you  can  cut  down  high  mica,  ridges  and 
bars  and  smooth  out  hollow  grooves  simply  by  applying  the  Ideal  as  illustrated,  while  mach- 
ines are  under  load. 

The  Ideal  is  an  abrasive  block — not  a  natural  stone  that  is  sometimes  hard  and  some- 
times soft  and  that  clogs  with  copper  dust,  but  a  specially  manufactured  product  of  uniform 
density  and  cutting  quality  throughout.  Applied  to  commutator  and  collector  ring  wher- 
ever trouble  develops  it  keeps  your  equipment  in  perfect  running  condition. 

Ideal  Commutator  Resurfacers 

are  used  by  many  of  the  country's  largest  industries  on  varied  equipment — proof  that  satisfactory  results 
are  obtained.  We  list  among  our  customers  such  concerns  as  Ford  Motor  Co.,  Packard  Motor  Co.,  Gen- 
eral Electric  Co.,  Armour  &  Co.,  Swift  &  Co.,  New  York  Central  R.R.,  Commonwealth  Edison  Co.,  etc.  _ 

To  prove  to  your  own  satisfaction  that  tlie  Ideal  is  all  we  claim  we  want  you  to  try  it  on  youi  own 
i.quipment  at  our  expense.  Simply  fill  out  the  coupon — yoii  incur  no  obligation  whatever.  If  after  a 
thorough  trial  you  do  not  wish  to  keep  it,  return  it — the  trial  will  not  have  cost  you  a  cent.  Send  the 
coupon  now  while  the  matter  is  in  mind. 

IDEAL  COMMUTATOR  DRESSER  CO., 
4  So.  Dearborn  St.,  Chicago. 

Send  the  Coupon  for  Free  Trial  to  Our  Nearest  Representative 

rieaton  Company   (Canada)   Ltd.,  229  Coristine  Building,  Montreal,  Quebec. 
W.  J.  Yco  &  Co.,  413  McLean  Block,  Calgary,  Alberta, 
dentlemen  : 

Please  send  me  an  Ideal  Commutator  Resurfacer  for  free  trial.  It  is  undei  stood  that 
if  I  am  not  fully  satisfied  with  it  I  will  return  it  at  your  e.xpense.  I  want  to  use  it  on 
equipment  as  follows : 

Approx.  R.P.M   Diameter  of  Com.  or  Ring  

Approx.  width  of  com.  or  ring  surface   

Approx  distance  between  brush  sets    Condition   

Ring  material   (copper,  steel,  etc.)   

My   name   is    Position   

(,'ompany   

Company  address   ;  

City   


Send 
the 

Coupon 

for 

Free 

Trial 

Offer 
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Form  Steel  Boxes,  Motor  Starting  Switches,  (EncTota)  Motor 
Drip  Pans,  Motor  Covers,  Rheostat  Boxes  and  Accessories 


Electrical 
Switch  Boxes 


A  thoroughly  well  made  product  from 
the  best  materials,  this  Switch  Box  is 
especially  designed  to  supply  the  demand 
for  a  supernor  line  of  up-to-date  equip- 
ment. 

We  carry  a  complete  line  from  30  amp. 
125  volt  up  to  and  including  1200  amp. 
600  volt,  and  we  always  have  on  hand 
from  4000  to  6000  type  E  Boxes  ready 
for  delivery. 


pole,  size  8  in.  long  x  6'i  in.  wide  x 
2'/i  in.  deep.  It  has  a  carrying  capacity  up  to  standard  and  is 
approved  by  Hydro  Electric  Commission. 

Canadian  Drill  and  Electric 
Box  Company,  Limited 

1402-10  Queen  St.  East  TORONTO 


We  are  originators  of  the  new  galvanizing  process 
which  gives  a  finish  in  every  way  superior  to  black 
japan.  It  makes  a  prettier  and  a  better  job  and  stands 
acid  test. 


Made  in  Canada 


Toronto 


60 


THE    ELECTRICAL  NEWS 


June  15,  1919 


The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


Short 
Circuits 


ill  motors  and  dynamos  are  often  traced  to  faulty 
■insulation. 

Use  a  varnisli  you  can  trust.  "ARMACELL"  bak- 
ing and  "OHMALINE"  air  drying  insulating  varnish 
have  all  the  qualities  of  a  perfect  insulator;  when  dry 
remain  perfectly  flexible  and  possess  a  smooth,  bright, 
water  and  oil-proof  finish. 

For 

Generators       Dynamos  Motors 

Transformers   Accelerators  Etc. 
"Armacell"  and  "Ohmaline"  are  absolutely 
reliable 


Send  for  interesting  booklet  on  insulating  varnishes 
and   protective  varnishes. 


Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractois  to  II.  M.  Im|)erial  and  Ovciscas  Govcitiiiients) 
STOCKED  BY 

SPIELMAN  AGENCIES,  (Regd.) 

Sole  Canadian  Agent*  : 

Read  Bldg.,  St.  Alexander  St.  MONTREAL 


Peirce  Steel  Pins 


No.  72 

Acme  Stamping 

and 

Tool  Works,  Limited 
Hamilton 


No.  71 


No.  7? 


New  Tumbler  Switch 

Snap  Cap — No  Screw 


Quick 
"Make" 

and 
"Break" 


A  Much 
Improved 

Switch 
For  The 
Same 

Money 


Manufacturers 


The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 
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UNIVERSAL  BUSHINGS 


FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


lliiy  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bustling  or  tub- 
ing. 


y 

Nos.  1  &  3 


Nos.  2  &  4 

Universal  Bushings 

combine  function  of  |iorccl;iin,  bustl- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

BEWARE  OF  IMITATIONS 
Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401   New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building.  Winnipeg,  Man. 


We  have  the  following  3  phase, 
cycle  Used  Motors  in  Stock, 
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No. 

H.P. 

Volts 

R.P.M. 

No. 

H.P. 

Volts 

R.P.M. 

2 
5 
2 

3 
5 
5 

550 
550 
550 

1800 
1800 
1200 

2 
2 

50 
50 

2200 
2200 

900 
720 

2 

5 

550 

900 

4 

75 

2200 

900 

4 
4 

3 
3 

10 
10 
15 

550 
550 
550 
550 

1200 
1200 
900 
1200 

2 
2 

75 
100 
100 

2200 
2200 
2200 

720 
900 
720 

2 

15 

550 

900 

2 

100 

2200 

600 

6 
2 
2 
2 

20 
20 
30 
35 

550 
550 
550 
550 

1200 
900 
900 
900 

'  2 
1 

1 

1  t  o 

200 
5 

2200 
550 

600 
600 
900 

Slip 

Ring 

4 

35 

550 

720 

1 

550 

900 

Slip 

Ring 

3 
2 

5 
2 

50 
50 
75 
75 

550 
550 
550 
550 

900 
720 
900 
720 

o 
2 
1 

10 
20 
30' 

550 
550 
550 

900 
1200 
1200 

Slip 
Slip 
Slip 

Ring 
Ring 
Ring 

1 

100 

550 

600 

1 

50 

550 

900 

Slip 

Ring 

8 
12 

100 
100 

550 
550 

720 
900 

1 

250 

2200 

720 

Slip 

Ring 

3 

200 

550 

600 

Motor  and  Transformer  Repairs 
Promptly  Attended  to 

A.  A.  GIDDINGS  &  GO. 

Electrical  Engineers  and  Contractors 

Installations,  Maintenance  and  Motor  Repair 

200  Mountain  St.  -  Montreal 

Telephone:  Up  2049 


CANADIAN  PORCELAIN  CO. 


LIMITED 


HAMILTON  -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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AIR  PRESSURE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Weatinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 

Wagner  Electric  Mfg.  Company  or  Canada 

ALUMINUM 
Britiih  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  ft  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbel!  Company.  Harvey 
National  Metal   Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC    EXTENSION  REELS 
Cincinnati   Specialty   Mfg.  Co. 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company, 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Drill   &:    Electric    Box  Company 
Canadian   Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  .Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground   Cable  Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle,  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 

BUSHINGS 
National   Metal  Molding  Company 
Pliiladelphia  Electric  Co.   Supply  Dept. 
Steel  City  Electric  Company 
CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company  '. 
Standard   Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Electrical  Engineers  Rquiiimcnt  Co, 
Philadelphia  Electric  Co    Supply  Dept. 

CABLE  RACKS 
Electrical  Engineers   Ivinipmcnt  Co. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Wtstinghouae  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  Supplies  Company 

CAR    LOADERS    AND  UNLOADERS 
Portable   Machinery  Co. 

CENTRIFUGAL  PUMPS 
Bovin^   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHANDELIERS 
Beardslec  Chandelier  Mfg.  Company 
CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln  Electric  Company  of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Compariy 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical  Company  of  Canada 

Monarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 
Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS.  INSULATOR 
Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

COAL  HANDLING  MACHINERY 
Portable   Machinery  Co. 

COILS 
Cleveland  Armature  Works 
Electrical  Engineers  Equipment  Co. 

CONTACTOR  THIRD  RAIL  MATERIAL 
Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 
Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 
Ideal  Commutator  Dresser  Company 

CONDENSEHS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National  Metal   Molding  Company 
Northern    Aluminum  Company 
CONDUITS 
American  Conduit  Company 
Conduits  '  Company 
Flexible  Conduit  Company 
Insuladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 
Portable   Machinery  Co. 

CONDUIT  BOX  FITTINGS 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 
Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  W«stinghouse  Company 
Electrical  Maintenance  &  Repairs  Ccmipany 

CONNECTORS 
Dossert  &  Company 
Electrical  Engineers  Equipment  Co. 
Walger  Connector  Company 

'     COOKING  DEVICES 
Canadian  General   Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric   Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann   Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electr'c  Company 

Phillips   Electrical   Works,   Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  it  Engineering  Company 

CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 
Electrical  Engineers  Etjuipment  Co. 
Electric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS   AND  SWITCH 
COMPARTMENTS 
Philadelpliia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 
ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian    Drill    &    Electric    Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 
FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Dayton   Fan  &  Motor  Co. 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  K  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Reardslee    Chandelier    Mfg.  Co. 
Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &-  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Compan> 
Walger  Connector  Company 

FIXTURE  PARTS  ; 

Friedley-Voshardt  Company  I'] 

FLASHLIGHTS  "| 
Northern  Electric  Company  t 
Spielmann  Agencies  Registered  I 

PLBXIBLB  CONDUIT 

Hatheway  &  Knott,  Inc.  ' 
Tubular  Woven  Fabric  Company 

.    _       FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Companv 

FORM  STEEL  BOXES 
Canadian  Drill  &  Electric  Box  Company 

PUSES 

Bussman  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  ft  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  St  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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THIS  TRADE  MARK 


Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


MOLONEY 

TRANSFORMERS 


WE  solicit  your  inspection  and  would 
be  pleased  to  point  out  the 
superior  features  of  MOLONEY  Trans- 
formers, showing  you  why  they  maintain 
a  positive  and  efficient  operation  with 
minimum  power  losses  and  without  over- 
heating. 

These  Transformers  have  proven  their 
dependability  in  the  more  important 
electrical  development  throughout  the 
Dominion,  and  can  be  relied  upon  for 
first  class  service.  We  carry  a  complete 
stock  of  all  types  and  can  make  immedi- 
ate shipments. 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents :    Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 

_„_.    Factory  Head  Sales  Off  ice 

Windsor,  Ont.       1221-2  Bank  of  Hamilton  BIdg.,  Toronto 


District  Offices 

Montreal  and  Halifax 
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FUSE  BOXES 

Canadian    Drill   &   ICleclric    Box  Co. 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Power  Plant  Equipment  Company 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Suiiply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubhell  Company 
McGill  Manufacturing  Company 
Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wni. 

HEATING  DEVICES 
Canadizn  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HIGH  VOLTAGE  FUSES 

Electrical  Engineers  Equipment  Co. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 

JeflFerson   Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian   Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Soni  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Wesn'nghouse  Company 
Hatheway  8i  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company. 

Walter  Connector  Company 

INSULATION  (Hard  Fibre) 
Spauldinc  &  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Wettinghouie  Company 

Electric  Service  Supplies  Company 

Hatheway  !c  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney  Electric  Company  of  Canada 

Mica   Company  of  Canada 

Northern  Electric  Company 

Ohio   Brass  Company 

INSULATING  CLOTH 
Packard   Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electric*  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Canadian   Laco-Pliilips   Co.,  Limited 
Electrical   Maintenance  &   Repairs  Company 
Hall        Co.,   \V.  A. 
Hatheway  &  Knott 
Northern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 

lOlectrical  Engineers  Efjuipment  Co. 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio  Brass  Company 
Pringle.  R.  E.  T. 
Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric  Repair   &  Contracting  Co. 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self-Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian   Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Electrical   Eiigincrrs  Equipment  Co. 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio   Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern  Electric  Company 

PAINTS 
Spielntann  Afenciei  Regd. 


PAINTS  A  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  A  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamillon  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Departtnent 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &   Engineering  Company 
MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin  Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  A  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian   Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electiic  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADES 

Beardslec  Chandelier   Mfg.  Company 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Compaar 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta)   Molding  Company 
Northern  Electric  Company 
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Why 


Gives  Perfect  Illumination 

This  new  and  improved  unit  provides  better  light 
with  less  current  because  of  these  points  of 
superior  construction  : 

1  — Housing  of  steel,  wliite  porcelain  enameled. 
2 — Yoke  of  spring  steel  supporting  metal  holder. 
:! — Metal  holder  supporting  reflecting  dome  and 
lower  bowl. 

4 — Reflecting  dome  of  opal  glass,  softens  and  dis- 
tributes light. 

.') — Adjustable  hanger  for  adjusting  lamp  with- 
out removing  glassware. 

C — Deflector  diverts  upward  rays  downward  on- 
to working  plane. 

7 —  Upper  part  of  bowl,  clear  glass,  protects  lamp 
from  disst  and  dirt. 

8 —  Lower  part  of  bowl,  white  enameled  glass, 
softens  and  diffuses  light. 

9 —  Air  intake,  allows  cool  air  to  pass  upward 
coiUiiuially  around  lamp. 

Dealers  have  no  difficulty  in  building  up  a  large 
and  highly   profitable   business   on  DENZAR. 

Write  for  the  DENZAR  catalog,  showing  dif¥er- 
ent  type.:;,  sizes  and  prices. 


Beardslee  Chandelier  Mfg.  Co. 

Manufacturers 

CHICAGO  -  -  U.  S.  A. 

Perkins  Electric  Company 


497  Phillips  Sq., 

Montreal. 


Distributors  for  Canada 
217  McDermot  Ave.. 

Winnipeg. 


11  Temperance  St. 

Toronto. 


The  National  Cartage  &  Supply  Co. 

Limited 

Quebec,  -  Canada 

Western  &  Northern  Cedar 
Poles,  Posts,  Pilings  and 
Railway  Ties 

Prompt  shipments  assured 


In  Constructing 


Automatic  Start 
Induction 


Polyphase  Motors 


l)ie   field   and   armature   windings   and   general   design   of   all  parts 
are  made  to  permit  a  ma.ximum  amount  of  ventilation.  All  parts 
are  constructed   with   the  use  of  sJandard  jigs  and  gauges. 
14  to  60  H.P. 

They  Keep-a-Running 
CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap    Machinery    Co.,    Ltd.,    1.57    Shaughnessy  Bldg., 
McGill  St.,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


GO 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

Itissclt  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 
Fi  iedley- Vosliai  dt  Company 

STANDS— VISE,  PORTABLE 
Martin  &  Sons,   H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart    Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin   Electric  Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle.  R.  E.  T. 
Winter  Joyner,  A.  11. 

SWITCHES 
Benjamin   FJertric   Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knolt,  Inc. 
Moloney   Electric  Company  of  Canada 
National  Metal  Molding  Company 
Norlhern   Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General   Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Electrical  Engineers  Equipment  Co. 
Ferranti   Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 
Monarch    Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Tliordarson   Electric   Manufacturing  Company 

TRANSFORMERS 
Adams-Bagnall  Electric  Company 
Canadian    Crocker -Wheeler  Company 
Canadian  General   Electric  Company 
Canadian  Westinghouse  Company 
Cumlierland   Electric   Mfg.  Company, 
nominion  Iron  &  Wrecking  Conipatiy 
Ferranti   Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarch    Electiic  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric   Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 
Northern  Aluminum  Company 


TURBINES 
Bovin^  Company  of  Canada 
Canadian  AUis  Chalmert  Company 

Hamilton  Company,  Wm. 
■MacGovern  &  Company 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,   Limited,  G.  M. 
Northern    Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston   &  Company 

Onward  Manufacturing  Company 

Pringle,   R.   E.  T. 

VARNISHES 
Spielniann  Agencies,  Regd. 

WAGON  LOADERS 

I'ortable   Machinery  Co. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
lioving  Hydraulic  &  Engineering  Company 

ilatnilton   Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian   Allis  Chalmers  Company 

WELDING  EQUIPMENT 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground   Cable   Company  of  Can 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


SERVICE 


"Lancashire" 
All  British 
Motors 

and 

Spare  Parts 

Carried  in  Stock 
in 

Toronto 


REPAIR  SHOPS 


TORONTO 


Branch  Office 

602  NewBirksBIdg. 
MONTREAU 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 
Motors 
Generators 
Transformers 


Head  Office 

45  Niagara  St. 

TORONTO 
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iiiipiAllfON 

FOR  EVERY  PURPO/E 

VMOROAII/ON  ELECMrC.CO.CMicACO 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work.,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Rranch  Warehouses: 

143  r.eaver  Mali  Hill,  MONTREAL 
502  N'otre  Dame  Avenue.  WINNIPEG 
674  Bartington  Sl,  HALIFAX. 
W  H.  Ilazlitt  &  Co.,  Ltd.,  015  Georgia  St.  West,  VANCOUVER 

Prompt  •hipments  from  Factory  or  nearest  Warehouse 


Walger  S-Way  Connection 


Simple 
Safe 
Speedy 
Thorough 

Your  Kit  Bag  is  Not  Complete  Without  Them 

The  Walger  way  will  make  your  cunnection  in  onc-tifth  the  time  and  give  a  neater,  cleaner' and 
more  satisfactory  job.  Walger  Connectors  are  the  only  solution  for  fixture  installation,  they  are  a 
great  help  when  making  connections  in  awkward  and  inaccessible  positions.  Approved  by  the  Under- 
writers' Laboratories,  Chicago,  and  Hydro-Electric  Power  Commission  of  Ontario  for  No.  12  Wire  and 
under.    Don't  be  without  this  important  help  to  your  work. 

Walger 
2-WAY 
Connection 


Patented  Canada  1017. 
Patent  Pending  U.  S. 


Soldci  lusb  Connection 


Insulating   Shell  and  Cap 


Sales 


Walger  Connector  Co. 


ATent  C.  JACKSON,  22  College  Street,    TORONTO,  ONT. 


ALLEN  ALUMl-SODER 


A  new  product  combining  the  now-famous 
Allen  Alumi-flux  with  pure  50-50  soder  in  a 
form  ready  for  use. 

It  can  be  depended  on  to  make  a  strong, 
enduring  joint  in  aluminum  to  aluminum  or  to 
any  other  metal. 

Send  for  test  sample. 

Bissett  &  Webb 


126  Lombard, 


Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 

Works 

Shawlnigan  Falls,  P.  Q.         Toronto,  Ont. 
ALUMINUM 

Electrical  Conductors 
Sheet  If^S-t 
Castings  Rrd 
Tubing  Spec'  \  .p  s 
Fabricated  Articles 

Send  inquiries  to  — 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Cbarfes  H.  IDitcbell 
Pcrdval  H.  milcbcll 

C«n)ulling  and  Soperoisiiif 
Englnttri 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering. 

Traders  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Stfeam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  AppBr«tus,  Wire*.  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  ate. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
626   Coristine   BIdg.,   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests.  Reports,  Arbitrations 
Supervision  of  Lisbting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  OflHce) 

ELECTRICAL  ENGINEER 
ana  PATENT  ATTORNEY 

Tol.  Main  6S17       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  nd  ustrial 
501  ExceUior  Lif*  Bldg.  TORONTO 


Chas.  Brandeis,  C.E.,E.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 


Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steani,  Electric  Light,  Power  and  Kallroad 
Plants,  Waterworks  and  sewers. 

Arbitrations,  Reports  and  Specifications, 
390  PHILLIPS  PLACE     >  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :        A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Development*.  Steam 
and  Electric  Railways.   Irrination  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks.  Designs. 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

Kent  Building,  TrkPOIMTO 
Yonge  and  Richmond  Sis..    » '-'K'-'W  1  U 


STANLEY  LIOHTFOOT 

REO  D  PATCNT  SOLICITOH  AND  ATTORNKV 

LUMSDEN   B^-OQ.i^^ySitic^  )  TORONTO, 

NEW  BOOKLET  OF  COMPLETC  INFORMATtON  FRKC 
MMNT.Of*  THi»  PK-tm)   M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pcmco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


■■^^    PROCURED  IN  ALL 

I      ^  COUNTRIES 
mmm^   LONG  EXPERIENCE 

IN  PATENI  LITIGATION 

I    SEND  FOR  HAND  BOOK 

lATE 

RIDOUT  &  MAYBEE 

Kent  Bldg.,  Yonge  St. 

CANADA 


ATE NTS 


PHONI 

MAIN 

2682 


TORONTO 


ESTABLISHED  1849 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  OflSce : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
cliants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
f9rt  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
Its  claim  as  an  authority  on  all  matters  afTect- 
ing  commercial  aflfairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  ofifices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que.;  Ottawa, 
Ont. ;  Quebec,  Que. ;  St.  John,  N.B. ;  Toronto, 
Oni.  ;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man.  ;  Calgary,  Alta.  ;  Edmonton,  Alta. ; 
.Sydney,  N.S. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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Are  Your  Lamps  Imprisoned? 

THE  LC^ON  INVENTION 


prevents  loss  by 
theft  or  breakage. 


n 


^Get  our  list  describing  the  Loxon  Lamp 
Guards,  and  giving  prices  and  particulars  of 
this  and  many  other  Electrical  Specialties. 


McGILL  MANUFACTURING  COMPANY 

VALPARAISO,  INDIANA, 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 


Trolley 
Lines 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Standard  ^Armatures,  Coils  and  Commutators 
in  Stock.  Material  and  Experience  for  Quick 
Thorough  Repairs  on  Every  Size  or  Type  of 

A.C.  or  D.C.  Machine. 
Factory   Recently   Doubled.     100  Electrical 
and  Mechanical  Experts  Anxious  to  Serve  You 

Cleveland  Armature  Works,  Inc. 


E«t.  1895 


Cleveland,  Ohio 


Inc.  1918 


"Clearlite"  No.  2604. 

A  commercial  lighting  unit  of  wonderful  efficiency. 
Scientifically  constructed  to  give  the  utmost  in  light. 
We  have  "Clearlite"  fixtures  in  several  styles. 
Write  for  information  and  prices. 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

Geaeral  Sales  Offica— 72  W.  Adama  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


TO 
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New,  Slightly  Used  and 
Second  Hand  Motors 
For  Sale 

Type  Squirrel  Cage  Constant  Speed 
25  cycle,  220  volts. 


2—5  H.P.,  1500  R.P.M. 
2—5    "  750 


Lincoln. 
Lincoln. 


25  cycle,  550  volts. 

5—  1 

IIP., 

1500  R.P.M., 

Lincoln. 

1—  1 

14110 

VVcstinghoii.se. 

1—  1 

750 

deneral  Electi  ic. 

H—  2 

1500 

Lincoln. 

■I  — 

ir.io 

1  i"Coln. 

5 —  5 

1500 

Lincoln. 

1—  7 

/z  ;; 

1  -incoln. 

1—10 

750 

Lancashire. 

1—10 

1400 

Westinghouse. 

2-10 

150O 

Lincoln. 

1— 111 

1400 

Fuller.* 

1—15 

720 

Crocker- Wheeler. 

1—15 

\WM 

Lincoln. 

1—20 

720 

Westinghouse. 

:{— 20 

1440 

Westinghouse. 

1—25 

720 

Crocker -Wheeler. 

1—25 

750 

Westinghouse. 

1—25 

750 

General  Electric. 

1— :{() 

750 

W  estinghouse. 

1— :«) 

720 

Crocker- Wheeler. 

1— :!5 

750 

Lincoln. 

1—35 

720 

Crocker- Wheeler. 

1— 35 

750 

Westinghouse. 

*Slip 

ring,  variable  speed. 

60  cycle,  220  volts. 

1—  1 

H.P., 

1200  R.P.M. , 

Westinghouse. 

1—  1 

1200 

Lincoln. 

1—  2 

1800 

2—  3 

ISOO 

1—  5 

1200 

2—10 

1200 

1—15 

1200 

1—35 

1200 

1—  1 

2—  2 

3—  IVz 

1—  15 

2—  50 
2—75 
1—100 


60  cycle,  550  volts. 

H.P.,  ISOO  R.P.M.,  Lincoln. 


ISOO  R.P.M., 
1200 
1200 
1200 

900 

900 

900 


Our  list  of  motors  has  been  reduced 
by  16  since  first  published  one  month 
ago.  Every  motor  in  the  list  is  in 
good  running  order — The  Lincolns 
are  Fully  Guaranteed. 


Lincoln  Electric  Co. 

of  Canada,  Limited  TORONTO 


1109 
Temple  Building 


Assembling  and  Repair  Shop 
3  Jarvis  St.,  TORONTO 


In  our  Toronto  Shop  we  have  3  Lincoln  Arc 
Welders  and  can  handle  electric  arc  wel- 
ding in  the  shop  or  outside  even  where  no 
supply  current  is  available. 


MENOMINEE 
FANS 

The  minute  you  see  a  Menommee 
Fan  in  operation  j-ou  get  an  im- 
pression of  great  strength  and  ngid- 
ity  of  construction. 

R.  E.  T.  Pringle,  Limited 

95  King  St.  East,  TORONTO 

401  New  Birks  Bldg. 
MONTREAL 

703  Confederation  Life  Bldg. 
WINNIPEG 

402  Vancouver  Block 
VANCOUVER,  B.C. 


Iiine  HMO 


THE    ELECTRICAL  NEWS 


A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 

through  not  being  able  to  take  care  of 

your  customers'  business  ? 
How  much  have  YOU  lost  in  Profit  on 

this  business? 


Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.    Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the  ! 
machine  (Profit).    Send  us  the  machine  or  part  with  a  I 
description  of  its  action  or  symptom.     We'll  rush  it  I 
through  for  you,  give  you  an  \\  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it.    Why  not  you  ?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phonet: 

Adelaide  802 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALWAYS  ON  THE  JOB  " 


Night*  and  Holiday! 

R.  B.  Rothwell,  Supt.,  Beach  1930 
a.  T.  Dale,  Manager,  Beach  1723 


Farms, — Country  Houses  and 

Isolated  Plants 

Requiring  Storage  Batteries 

should  buy  same  from  the  C.  H.  A.  Company. 

Our  works  at  St.  Johns,  Quebec,  make  and  supply  Electric  Batteries  of  all  kinds. 
Batteries  for  lighting  Towns  or  Electric  Trucks. 

Get  our  prices.    We  can  save  you  35%  customs  duties.    A  test  purchase  will  prove 
that  ours  are  the 

Cheapest  Storage  Batteries  in  Canada 

Secure  price*  today  from  the 

Canadian  Hart  Accumulator  Co.,  Limited 

Head  OMce  and  Works 

ST.  JOHNS,        -  QUE. 
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ECONOMY 

Renewable  FUSES 

Stand  between  the  user  and  unnecessary  expense.  An  inex- 
pensive "Drop  Out"  Renewal  Link  restores  a  blown 
Economy  Fuse  to  its  original  efficiency.  The  resultant  sav- 
ing approximates  80  of  annual  fuse  maintenance  costs  as 
compared  with  the  use  of  one-time  fuses. 

This  economy  is  effected  with  safety,  as  years  of  use  have 
conclusively  proved  that  Economy  Fuses  are  all  that  could 
be  desired  as  regards  accuracy  of  rating  and  all  round 
efficiency.    They  cost  least  and  serve  best. 

If  you  are  among  the  thousands  of  Economy  users  you 
already  know  this.    If  not,  try  them  and  you  will  know. 

Sold  by  leading  jobbers  and  dealers  everywhere. 

Write  for  Catalogue  20 

Economy  Fuse  &  Mfg.  Co.  of  Canada,  Limited 

UNITY  BLDG.  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses — to  150,000  volts 


Ca».  No.  310-  Two  Burner  Hot  Plate  and 
Cat.  No.  300— One  Burner  Hot  Plate 


Cat.  No.  106— Model  B.  6-lb.  Iron 


Make  Sure 
You  Have 
these  popular  Summer 
Appliances  in  Stock. 

If  you  haven't — we  have 


Send  in  your 
order  to-day 


Cal,  No.  180— Toaster  Stove 


The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


Vol.  XXVllI    No.  13 


Toronto,  July  1,  1919 


Two  ^^Smith"  Hydraulic  Turbine  Units  in  Concrete  Scrolls 

Each  developing  9660  H.P.  at  90  R.P.M.  under  48  feet  head  now  in  successful 
operation  at  Badin,  North  Carolina  Plant  of  the  Tallassee  Power  Go.  a  subsidiary  of 
the  Aluminum  Company  of  America.  Accompanying  illustration  shows  turbine  unit, 
with  guide  ring  removed,  assembled  in  factory. 


Bulletin  "N"  Shows  Various  Designs 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Representative— 405  Power  Bldg.,  MONTREAL,  P.  Q. 
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y^^HE  demand  for  Northern  Electric  prod- 
V-y  ucts  and  the  fact  that  they  are  made 
by  the  largest  manufacturers  of  bare  and 
insulated  wires  and  cables  for  electrical  dis- 
tribution is  a  positive  assurance  of  quality. 

They  are  as  near  perfection  in  both  dependability 
and  durability  as  experience,  workmanship  and 
superior  materials,  combined  with  the  most  modern 
machinery,  can  make  them. 


Bare  copper,  rubber  covered  and  paper  insulated,  lead  covered 
cables  of  Northern  Eledlric  manufadlure— are  designed  by  the  mo^ 
capable  engineering  skill  and  te^ed  to  ensure  safety  and  efficiency 
to  the  fulled  degree  possible. 

Our  nearest  House  will  be  pleased  to  submit  specifications 
and  prices  upon  request 

North(^rft  Electric  Compofty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 


Armoured  Cables 
Annunciator  Wire 
Armature  Wire 
Asbestos  Covered  Wire 
Automobile  Wire 
Bare  Copper  Wire 
Brewery  Cord 
Bridle  Wire 
Brass  Wire 
Bell  Cord 
Canvassite  COrd 
Copper  Clad  Wire 
Car  Wire 

Counterweight  Cord  • 
Cambric  Insulated  Cables 
Deck  Cable 
Drop  Wire 
Electric  Heater  Cord 


Elevator  Cable 
Fixture  Wire 

Flameproof  Wire  and  Cable 

Lamp  Cord 

Lead  Covered  Cables 

Magnet  Wire 

Marine  Wire 

Motor  Boat  Wire 

Office  Wire 

Packing  House  Cord 

Pothead  Wire 

Paper  Insulated  Power  Cable 
Paper  Insulated  Telephone 

Cable 
Portable  Lamp  Cord 
Rubber  Covered  Wire 
Rubber  Covered  Cable 
Show  Window  Cord 


Signal  Wire 
Slow  Burning  Wire 
Slow  Burning  Weatherproof 
Wire 

Switchboard  Cable 
Switchboard  Cords 
Switchboard  Wire 
Telegraph  Cable 
Telephone  Cords 
Theatre  Cable 
Trolley  Wire 

Weatherproof  Copper  Wire 
Weatherproof  Iron  Wire 
Weatherproof  Aluminum  Wire 
Cable  Splicing  Compound 
Pothead  Compound 
Paper  Tape 

Cable  Terminals,  Etc.,  Etc. 
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VA-COUVCB  CAICART 


OTTAWA  Mosrrnrtki 


Employee 

Floor  Space  S 


- 

L 

4 


MANUFACTURING :    *  ^ 

;   Telephone  Apparatus,  Wires  and  Cables, 
Police  and  Fire  Alarm  Equipment,  Marine 
v-Fittings,  Power  Switchboards,  etc. 

DISTRIBUTING: 

Electrical  Supplies  and  Apparatus,  Auto- 
mobile Accessories,  Power  and  Light 
Equipment,  etc. 


SERVICE-  - 

is  the  underlying  principal  of  this  organi- 
zation.  With  offices  and  distributing 
warehouses  in  nine  of  Canada's  largest 
cities. 

Northern  Ekctric  Compafty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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For    City  Service 


No  Kick-Back— 

"Golden  Glow"  Headlights  project  a  soft,  penetrating  light  which  is  very 
nearly  the  color  of  molten  gold.  This  "Golden  Glow"  light  is  a  real  friend  to 
motormen,  because  it  does  not  "kick-back"  into  their  eyes  when  used  in  foggy, 
rainy  or  snowy  weather,  to  such  an  extent  as  a  white  light. 

You  can  readily  appreciate  their  reason  for  favoring  "Golden  Glow"  light 
in  preference  to  a  white  brilliant  light,  if  you  will  make  a  test  in  stormy  wea- 
ther of  both  qualities  of  light.  You'll  then  see  how  "Golden  Glow"  hght  pene- 
trates without  the  blinding  "kick-back." 

It's  the  reflector  in  "Golden  Glow"  Headlights  which  does  the  trick. 

Write  for  more  information 

Electric  Service  Supplies  Co.        Lyman  Tube  &  Supply  Co.,  Ltd. 

Manufacturers  Canadian  Dittributors 

PHILADELPHIA   NEW  YORK    CHICAGO  MONTREAL       WINNIPEG  TORONTO 

1 7lh  and  Cambiia  SU.  SO  Church  St.      Monadncck  BIdg.  Lyman  Tube  Bldg.  703  Confederation  aSMelindaSt. 
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Install  Laco  Lamps 
In  Your  Own  Store 

And  Watch  Results 

You'll  make  money  directly  by  saving  the  50  per'cent.  longer  life  they 
will  give  you. 

You  will  make  money  indirectly  by  the  improvement  of  your  store's 
appearance,  and  add  to  its  reputation  as  a  Quality  store. 

Then  by  your  enthusiasm  of  the  Laco  performance  you  will  quickly 
demonstrate  to  your  customers  the  value  of  Laco  for  them — and  you'll 
sell  more  Laco  Lamps. 

And  you'll  not  only  get  volume  of  sales,  but  you'll  make  a  good  price- 
protected  profit  when  you  handle 


Canadian  Laco-Philips  Co.,  Limited 


MONTREAL 


TORONTO 


WINNIPEG 


VANCOUVER 
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They  Make  Night  Like  Day 

"MOONSTONE" 

Ball  Globes 


"MOONSTONE"  Ball  Globes  furnish  the  pure  white 
light  that  not  only  lightens  a  city  or  thoroughfare  effect- 
ively, but  beautifies  it  as  well.  They  provide  the  white  way 
that  comes  next  to  daylight,  and  are  selected  to  lighten  many  Canadian  cities 
and  towns. 

"MOONSTONE"  Ball  Globes  maintain  a  uniform  quality,  and  can  be 
relied  upon  to  give  the  best  possible  service.  Our  handsome  new  catalogue 
is  ready,  send  for  a  copy. 


Made  in  Canada  by 


Jefferson  Glass  Co., 

Limited 

Factory  and  Head  Office  :  388  Carlaw  Ave.  rp  ^  q  ^  mj  -p  ^ 
Down  Town  Show  Rooms:    164  Bay  Street      ^  LI  K  LI  IN  1  LI 

MONTREAL  WINNIPEG  VANCOUVER 

285  Beaver  Hall  Hill  Scott  Block  325  Howe  Street 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  . .  67 

Allen  Company,  L.  B   56 

Allen   Inspection  Company    63 

Armonr  Bros   1« 

Ban  field  &  Co.,  W.  H   52 

Beanbien,  Dc  Gaspe   62 

Benjamin  Electric  Mfg.  Co   16 

Bissett  &  Webb   56 

Boston  Insulated  Wire  &  Cable  Co.  58 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   62 

Brandeis,  Charles   62 

Branston  Company,  Charles  A.  ... 

British  Aluminium  Company   (iO 

Bussman    Electric  Co  

Calebaugh  Self  Lubricating  Carbon 

Company   20 

Canadian   Bridge   Company    69 

Canada  Wire  and  Cable  Company..  58 

Canadian  Crocker  Wheeler  Co.  ...  10 
Canadian  General  Electric  Co.   .  .  12-21 

Canadian  Drill  &  Electric  Box  Co.  51 

Canadian  Hart  Accumulator  Co.  .  .  63 

Canadian  Krantz  Mfg.  Co   56 

Canadian  Laco-Philips  Co.,  Ltd.   .  .  6 

Canadian  Porcelain  Company   .  .    .  .  54 

Canadian    Westinghouse    Company.  70 

Century  Electric  Company    65 

Chamberlain  &  Hookham  Meter  Co., 

Limited   

Cincinnati  Specialty   Mfg.   Co   59 

Clemens  Electrical  Corporation   .  . . 

Cleveland   Armature  Works   

Conduits  Company,  Limited    9 

Consclidated  Lamp  &  Glass  Co.  .  .  .  61 

Cutter  Company   20 

Cutter  Company,  Geo  

Dayton  Fan  &  Motor  Co   54 

Dennison,  H.  J.  S   62 

Devoe  Electric  Switch  Company  .  .  24 

Dossert  &  Company  

Duncan  Electrical  Company   60 

Economy  Fuse  and  Mfg.  Co   65 

Electric  Maintenance  &  Repair  Co.  71 

Electric   Repair  &  Contracting   Co.  18 


Electric   Service   Supplies   Company  5 

Electrical  Engineers  Equipment  Co.  115 

Electrical  Testing  Laboratories   ...  62 

Equator  Mfg.  Company   56 

Ewart  &  Jacob    62 

Farlier,  S.  W  

l'"crranti   Electric  Company    19 

Mexible  Conduit  Company    55 

Friedlcy  Vosliardt  Co   69 

G.  &  W.  Electric  Specialty  Co.  ...  72 

Gcst,  G.  M.,  Limited   19 

Giddings  &  Co.,  A.  A   57 

Gilbert-Menzies  Co.,  A.  C  

Great  West   Electric   Company    ...  20 

Hall  &  Co.,  W.  A  

Hamilton    Company,  Wm  

Hatheway  &  Knott    \'.'> 

Hessco  Company  

Ideal  Commutator  Dresser  Co.   ...  67 

Illinois  Electric  Porcelain  Co  

Jefferson  Glass  Company   7 

Jones  &  Glassco   71 

Joyner,  A.  H.  Winter,  Limited    .  .  .  62 

Kelsch,  R.  S   62 

Kent  Brothers  

Kerry  &  Chace,  Limited   62 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Company    8 

Lightfoot,  Stanley    62 

Lincoln  Electric  Company  of  Canada  61 

Lindsley  Brothers  Company   57 

Lowry  Power  Equipment  Co.,  E.  A. 

Lyman  Tube  and  Supply  Company  5 

MacGovern  &  Company   51 

Martin  &  Sons,  H.  P  

Masco  Company                               .  .  56 

McDonald   &  WiUson   .'.  14 

McGill  Manufacturing  Company    .  .  57 

Mica  Company  of  Canada,  Ltd.  .  .  .  ()9 

Mitchell,  Charles  H.  &  Percival  H.  62 

Moloney  Electric  Co.  of  Canada  ..  14 

Monarch  Electric  Company    22 


National  Cartage  &  Supply  Company 
National  Electric  Heating  Company 

National    Metal    Molding   Company  4 

New  Process  Specialty  Co   59 

Northern  Aluminum  Company   ....  57 

Northern  Electric  Company   2-3 

Ohio   Brass  Company   

Orpen   Conduit   Company    63 

Packard  Electric  Company    15 

Petric,  H.  W   ,50 

Philadelphia  Electric  Company  Sup- 
ply DejJt   17 

Philip  &  Sons,  E.  J   62 

Phillips  Electrical  Works,  Eugene  F".  49 
Pittsburgh  Reflector  &  Illuminating 

("ompany   58 

Pratt  &  Whitney   68 

Pringle,  R.  E.  T.,  Ltd   60 

Redmonal    Chemical    Products   Co.  18 

Ridout  &  Maybee   62 

Robbins  &  Myers  Company   23 

Robertson  Ltd.,  J.  M   62 

Robertson  Mfg.  Co.,  P.  L   53 

Salisbury  Electric  Co.   

Sammett,  M.  A   62 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan   1 

Spaulding  &  Sons  Company,  J.  . .  .  58 

Spielman  Agencies,  Regd  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   59 

Steel   Company  of  Canada    11 

Sterling  Engine  Company    51 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Co   57 

Thompson,  Clarence   62 

Thompson,  Fred  &  Co   72 

Thompson  Levering  Co   58 

Thordarson  Manufacturing  Company  69 

Toronto  and  Hamilton  Electric  Co.  69 
Tubular  Woven  Fabric  Company  .. 

W  agner  Electric  Manufacturing  Co.  18 

Walger  Connector  Co   53 

Ward  Leonard  Electric  Company. 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measorement  of  Resistance- 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroufjh'y  practical  instrument  for  shop  and  field  use.  Keing 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portaMe.  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent.. 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  Tlie  galvanometer,  the  weakest  element 
of  sncli  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.   Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steaton  Ato. 


Electrical  Measuring  Initrument* 


PHILADELPHIA,  PA. 
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A  "GALVADUCT"  Building— Office  and  Mill  of  The  Empire  Cotton  Mills. 

Limited,  Welland,  Ontario. 


44 


GALVADUCT 


and  "LORICATED 


''GALVADUCT'' 

The  most  i)erfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
liigh  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED  ^ 

TORONTO 
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CANADIAN 


CROCKER- WHEELER 

Service  Transformers 


j3-C 


Canadian  Crocker-Wheeler  35  years  of  experience  is  an  asset  that 
commands  attention.  It  ensures  finest  materials  and  most  advanced 
but  proven  design.  We  carry  stocks  of  Service  Transformers  in  all 
sizes,  for  60  and  25  cycles.    Our  deliveries  are  prompt.    Our  service 

is  complete. 


Nort/fetff  Ekctrfc  Comparfv 

LIMITED  ' 

Montreal     Halifax     Ottawa    Toronto     London    Winnipeg     Regina     Calgary  Vancouver 

Canadian  Crocker-Wheeler  apparatus  and  service  are  available 

at  all  of  the  above  offices. 

THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 


Held  Office  and  Works 

ST.  CATHARINES,  ONT. 


Manufacturers  and  Electrical  Engineers 


Dictrict  Offices 

TORONTO  MONTREAL 
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HAMILTOr  PIG  IRON 

of  AMMONIA         Bsisic  Msdleable  Foundry 


BY-PRODUCT  COKE 
SULPHATE 


STEEL  &  IRON  BARS 

OPEN  HEARTH 
STEEL  SHEETS 


FORCINGS 

Car  Axles 
Shape  and  Drop 
Forgings 

Carriage  and 
Automobile 
Hardware 


POLE  LINE 
HARDWARE 

Pole  Steps 
Cross  Arm 

Braces 
Guy  Clamps 
Guy  Rods 


SCREWS 

Steel,  Brass 
and 
Bronze 
Wood  and 
Machine 
Screws 


NAILS,  SPIKES 
& 

RIVETS 

Wire 
Cut 

Boat  and  Horse 
Shoe  Nails 

Railway 
Pressed  and 
Drift  Spikes 

Tacks 
Shoe  Nails 
Steel  and 
Copper  Rivets 
Burrs 


Bars 


Purchase  the  Products 

of 

Canadian  Mills 


|0  uphold  the  Glory  we  have  jointly  earned — to  honor  our 
noble  dead — to  comfort  the  wounded,  and  extend  to  the 
men  returned  the  hand  of  prosperous  welcome,  we  must 
cast  aside  all  forebodings  and  face  the  future  with 
unbounded  courage  and  confidence  and,  without  a  shadow 
of  doubt,  declare  to  the  World  that  this  Nation,  which  was  so 
quickly  and  successfully  transformed  to  a  War  basis,  can  be 
depended  upon  to  revert  to  Peace  conditions  with  equal  success. 
The  buyer  and  seller  must  recognize  their  duty  to  the  Nation 
and  co-operate  fully  to  the  end  that  all  products  that  can  be 
produced  in  Canada  by  Canadian  workmen  shall  not  be 
purchased  elsewhere. 


iUR  Duty  is  plain;  Canada  with  Canadian  labor  and 
I  capital  can  produce,  manufacture  and  distribute  products 
sufficient  to  keep  the  wheels  of  industry  turning  to  the 
limit.  The  song  of  Prosperity  and  Happiness  should  ring  out 
all  over  the  land.  Let  us  sincerely  pledge  to  the  extent  of  our 
needs,  to  purchase  materials  produced  in  Canada  by  Canadian 
Workmen,  and  the  result  of  our  efforts  will  return  to  us  the 
Blessings  of  a  Prosperous  and  Happy  Nation. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


Blooms 


Billets 


Wire       Wire  Rods 
Sheets 
Horse  Shoes 


RAILROAD 

TRACK 
MATERIAL 

Angle  Bars 
Track  Bolts 
Tie  Plates 
Tie  Rods 
Spikes 


WROUGHT 
PIPE 

Black  Pipe 
Galvanized 
Pipe 
Nipples 
Couplings 


LEAD 
PRODUCTS 

Lead  Pipe 
White  Lead 
Shot 
Putty 


WIRE 

Steel  &  Brass 
Copper  &  Bronze 
Heavy  and  Fine 
Bright  Annealed 

Coppered 
Galvanized  and 
Tinned 
Stranded 
Steel  and  Copper 
Cable 
Clothes  Line 

Staples 
Barb  Wire 
Woven  Wire 

Fencing 
Fence  Gates 


Angles 

Channels 
Plow  Beams 
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Put  This  Girl  in 
Your  Window 

She  is  a  familiar  fif^ure  in  the  Electrical  industry 
and  is  attracting  considerable  custom  to  the  stores  of 
electrical  dealers. 

The  Edison  Mazda  girl  is  part  of  our  national  ad- 
vertising campaign  and  one  of  our  specific  heljjs  to 
dealers  in  ol)taining  a  liberal  share  of  lamp  sales  with 

EDISON 
MAZDA 
LAMPS 

Placed  in  your  window  she  will  attract  custom  and 
associate  your  bvisiness  with  the  best  lamp  service 
that  is  given  the  public. 

Edison  Mazda  Tungsten  Lamps  insure  better  and 
more  dependable  light.  Throughout  their  production 
they  are  made  up  to  a  high  standard  of  efficiency — 
to  give  long  and  unvarying  service  with  the  most 
economical  use  of  current. 

Go  after  the  lamp  sales  of  your  district  with  the 
Edison  Mazda.  You  can  then  sell  your  customers  a 
lamp  with  the  assurance  of  giving  complete  satisfac- 
tion. It  will  be  oiu"  pleasure  to  co-operate  with  you. 
Write  us. 


Canadian  General  Electric  Co.,  Limited 

Head  Office      -  TORONTO 

Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Cobalt,  South 
Porcupine, Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITrSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle 


Catalogue 
No. 
411U)i 


Pi  imary 
Voltage 
100-120 
100- 120 


CO 
25 


Sccondai  y 
Voltage 
S 
8 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

120  Liberty  Street,  NEW  YORK 


Electrical  Merchandise 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


The  Switch  You  Have  Been  Looking  For 


Here  it  is  !  A  great 
Ijig  rugged  fellow  ! 

You  have  been  having  trouble 
with  your  out-door  switching 
equipment;  take  a  look  at  thi.s 
illustration. 

Our  3300  Type  Switch,  as 
shown,  is  made  for  all  voltages 
7500  to  80000;  it  has  double 
break  per  pole,  arcing  horns  for 
opening  underload,  long  bear- 
ings, insuring  smooth  and  easy 
operation,  sleet  hoods  and  many 
other  excellent  features.  Let  us 
tell  you  more  about  it  in  our 
new  bulletins. 

Electrical  Engineers 
Equipment  Co. 

710W.MadisonSt.,Chicago,U.S.A. 

Northern  Electric  Co.  Ltd. 

Canadian  Representatives 
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MOLONEY 

TRANSFORMERS 


WE  solicit  your  inspection  and  would 
be  pleased  to  point  out  the 
superior  features  of  MOLONEY  Trans- 
formers, showing  you  why  they  maintain 
a  positive  and  efficient  operation  with 
minimum  power  losses  and  without  over- 
heating. 

These  Transformers  have  proven  their 
dependability  in  '  the  more  important 
electrical  development  throughout  the 
Dominion,  and  can  be  relied  upon  for 
tirst  class  service.  We  carry  a  complete 
stock  of  all  types  and  can  make  immedi- 
ate shipments. 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 


Emerson  Fans  are  Dependable 
and  are  Guaranteed 


Give  the  most  powerful  breeze  and 
in  doing  so  consume  less  current 
than  any  other  fan. 

You  will  be  delighted  with  the  quiet 
running  Emerson  Fans  and  just  as 
enthusiastic  as  we  are  with  the  speed 
regulators  and  oscillating  mechanism. 

Catalog  and  Prices  on  request. 


McDonald  &  Willson,  Limited 


Electric  Fixtures,  Supplies  and  Appliances 


347  Yonge  Street 


TORONTO,  ONT. 
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SERVICE  TRANSFORMERS 


Varnish  Treatment 
of  Coils 
by 

Vacuum  Process 


Perfect 
Insulation 


Mica  Barriers 


Strong 
Rugged 
Durable 


Steel  Cases 


Light  in  Weight 


Easy  to  Handle 


Will  Not  Leak 


Unsurpassed 
Appearance 


Operating 
Characteristics 
The  Best 


WELDED  STEEL  CASES 


We  Build  Large  Power  Transformers 

Special  Furnace  Transformers 
Current  and  Potential  Transformers 


THE  PACKARD  ELECTRIC  CO.,  Ltd. 

ST.  CATHARINES,  ONT. 

Confederation  Life  Bldg.,  Winnipeg 

Agents:    Eastern  Electric  Co.,  Limited,  St.  John,  N.B.  Rose  &  O'Hearn,  Special  Agents 

Northwest  Supplies  Limited,  Vancouver,  B.C.  Toronto,  Ont. 


H.  S.  BROWN,  Ottawa,  Representative 
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The  device  that  helps 
you  to  increase  your 
business 


feven 


Sell  them  to  your  customers  on 
new  appliances  or  tell  them  to 
send  in  the  cords  of  appliances 
already  sold  and  put  them  on. 


Made  by 


Benjamin 

ELECTRIC  MFG.  CO.  OF  CANADA,  LTD. 
TORONTO 

We  will  supply  y  ou  with  folders 
to  use  in  your  locality. 
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A. 

/7 


V\  /  ITH  no  danger  sign 
to  warn  you  when 
a  breakdown  is  coming 
your  way,  you  have  the 
more  reason  to  be  on  your 
guard — to  "stop,  look  and 
listen,"  and  especially 
"  look." 

Look    now    to    the  strength  and  condition  of  your  equipment,  and 
bear  in  mind  as  you  look  that  every  "  FRANKLIN  "  Device  you  in- 
stall crosses  one  more  "worry-point"  off  the  list.    Whether  for  replacements  or  in  exten- 
sion work,  "install  the  'FRANKLIN'  and  forget  it." 
In  "FRANKLIN"  Post  Type  Insulators,  metal  bushings  moulded  to  the  porcelain  do 
away  with  clamped  or  cemented  fittings.    By  the  even  distribution  of  strains  brought 
about  by  the  intimate  contact  of  these  bushings  with  every  point  of  the  porcelain's  cir- 
cumference, the  carrying  capacity  of  the  insulators  is  greatly  increased,  and  the  likeli- 
hood of  breakdown  reduced  to  the  minimum.    This  distinctive  and  important  feature  is 
supported  by  marked  general  superiority  in  design  and  structure. 
In  addition  to  Post  Type  Insulators,  "FRANKLIN"  Specialties  for  Generating  Sta- 
tions comprise  Disconnecting  Switches,  Potheads,  Doors  for  Bus  and  Switch  Com- 
partments, Instrument  Cutout  Switches,  Cleat  Type  Insulators,  Air  Pressure  Re- 
lays, and  the  new  "FRANKLIN"  Fuse.    Write  for  descriptive  Bulletins. 


m^r^      stall  cross* 


SELLING  AGENTS 


THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132  South  Eleventh  Street 
Philadelphia 


Install  th$ 
"FRANKLIN" 
and  forgetit 


GENERATING  STATION  EQUIPMENT 
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Hedmanol 

"The  Perfect  Electrical  Insulation" 

Made  from  The  Anhydrous  Phenol  Resin  Compounds 
They  excel  in  Heat  Resistance,  Dielectric  Strength,  Mechanical  Strength,  Accuracy  of  Dimensions 

WRITE  FOR  CATALOG 

Redmanol  Chemical  Products  Co.,  656  W.  22nd  Street,  Chicago,  111. 


t/-0trt 

We  have  the  following  new  and  second  hand 


MOTORS  FOR  SALE 


at  very  attrac- 
tive prices 


550  Volts,  3 


No.  H 

"{ 

G 

1 

5 

4 

1 

4 

3 

1 
IS 
20 
25 

2 

6 

4 
20 

2 
23 
20 

1 
60 
25 

7 
32 
15 

4 
11 


orse  Power 
200 
150 
125 
125 
100 

75 

75 

50 

40 

40 

30 

25 

20 

15 

15 

15 

10 

10 
7'A 

5 
5 
5 
3 
3 
3 
2 


Speed 
600 
600 
720 
720 
900 
900 
1200 
900 
900 
900 
1200 
1200 
1200 
900 
1200 
1800 
1200 
900 
1800 
1200 
900 
1800 
1200 
900 
1800 
1200 
900 
1800 


Phase,  60  Cycles. 

Make 

Allis  Chalmers  liullock 

Allis  Chalmers  Bullock 

Crocker  Wheeler 

S'lip  Ring 

Lincoln 

Lincoln 

General  Electric 
Geneial  Electric 
Lincoln 
Slip  Ring 
Crocker  Wlieeler 
Crocker  Wheeler 
Crocker  Wheeler 
Lincoln 

Crocker  Wheeler 
Lincoln 

Crocker  Wheeler 
Crocker  Wheeler 
Wheeler 


Crocker 
Crocker 
Wagner 
Crocker 
Crocker 
Crocker 
Crocker 
Crocker 


Wheeler  &  C.  G.  E. 

Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 


Crocker  Wheeler 
Crocker  Wheeler 


&  Lincoln 


Phone  or  write  us  for  prices 

ELECTRIC  REPAIR  &  CONTRACTING  CO.,  Limited 

413  St.  James  St.,  MONTREAL,  QUE. 

Tel.  Main  2177.    Main  IS.  Night  Call,  Rockland  3523. 


GLASS 


PENCIL 


PRISMS 


WE  HAVE  THEM 

Write  u«  for  Samples  and  Price*. 


ARMOUR  BROS. 


Montreal 


For  those  who  want  the  best — 

Wagner  Motors  are  built  and  there  is  a 
Wagner  motor  for  every  possible  service 
where  the  current  supply  is  alternating. 

Bulletins  11713  and  11813  are  yours  for 
the  asking. 

of  Canada  Limikd-Moiitrcal 


Power  Bldg.,  Montreal. 


347  Adelaide  St.  W.,  Toronto. 

305 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 

Vancouver  Winnipeg 


E 
R 

K 

Al 
N 
T 
I 


REMOVAL  NOTICE 

We  beg  to  announce  that  we  will  be  re-  F 
moved  to  our  new  factory  on  July  1st.  E 

26  NOBLE  ST.,  Toronto  | 

N 

Ferranti  Electrical  Company  of  Canada^  Limited 

90  Sherbourne  St.  128  Bleury  St.  3  Victoria  Rd.  592  Notre  Dame  I 

TORONTO  MONTREAL  HALIFAX  WINNIPEG  /\ 

B.  C.  Rep.  Alberta  Rep's.  Northern  Ontario 

W.  H.  Hazlett  &  Co.  Northwestern  Eng.  J.  P.  Bartleman 

.    Vancouver  .  &  Supply  Co.,  Timmins 

Calgary 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  soLd  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


You  Know 

the  Noise! 

caused  by  commutators  sparking  and 
flashing — the  result  of  undue  friction  be- 
tween brushes.  This  trouble  can  be  cured 
by  fitting  your  machines  with 

They  run  smooth,  do  away  with  the  con- 
tinual cleaning,  replacing  and  resetting 
because  these  brushes  are  frictionless  and 
self-lubricating.  Try  "NO  SPARK" 
Brushes.  Other  engineers  are  enthusias- 
tic over  them.    Why  not  you? 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


I-T-E  CIRCUIT  BREAKERS 


TYFE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 


THE   CUTTER   COMPANY  1 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory  :   Philadelphia,  Pa. 

New  York,  50  Clnircli  .St.  Chicago,  Alonadnock  I?lock. 

Det  roit,  Mich.,  Ford  Bldg.  Pittsburgh,  Park  Building. 

Indianapolis,  Ind.,  Telephone  Bldg.    Minneapolis,  Metropolitan  Life  Bldg 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 
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Made 
in 

Canada 


Type 
1-14 
Watthour 
Meter 


All 
reaclily 
tion  of 
onlv  is 


Accessibility 


parts  of  C  G  E  alternating  cnrrent  watthour  meters  are 
accessible.  For  full  load  and  light  load  adjustments,  inspec- 
the  register,  disk  and  magnets,  the  removal  of  the  meter  cover 
necessary.  The  electrical  element  is  readily  inspected  or  re- 
moved by  taking  otT  a  cover  plate  on  the  back  of  the 
meter.  Placed  over  the  terminals  is  a  cover  permitting 
access  to  the  terminal  compartment  and  supporting 
screws,  without  giving  access  to  the  meter  propei . 
The  accessibility  of  C  G  E  alternating  current 
watthour  meters,  is  a  feature  as  distinctive  as 
their  recognized  accuracy. 

Write  our  nearest  sales  branch 
for  full  particulars. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifa.x,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Cobalt,  South  Porcupine,  Winnipeg,  Calgary, 

Edmonton,   Nelson,   Vancouver  and  Victoria. 
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Monarch  Specialties 

MADE  IN  CANADA 

•         O  IX  Practicable 

Pull   Cham   sockets    socket  for  use  on  Tungsten 


Push  Switches 


or  Nitrogen  Lamps. 


SINGLE  POLE 

DOUBLE  POLE 

THREE  WAY 


If  Your  Distributor  Cannot  Quote  You  Price  WRITE  DIRECT 


No.  62587 


No.  62965 


No.  1 


No.  17782 
Service  Insulator 


No.  61935 


No.  6503 


No.  247 
Pore.  Key 
Wall  Socket 


No.  317 
Pore.  Key 
Socket 


No.  227 
Yi   Brass  Cap 
Pore.   Key  Socket 


Monarch  Electric  Co.,  Limited 

District  Montreal  Lambert,    P.  Q. 
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A  War  Created  Oppor- 
tunity For  The  Dealer 
and   Central  Station 


Individual  electric  motor  drive,  because  of  its 
convenience  and  safety,  was  one  of  the  important 
factors  which  made  it  possible  for  women  workers 
to  relieve  men  on  machine  work  during  the  war- 

This  condition  together  with  the  demonstrated 
reliability  of  R  &  M  Motors  and  Central  Station 
service,  has  converted  many  power  users  to  the 
permanent  employment  of  the  Central  Station 
Service-Robbins  &  Myers  Motor  Combination. 

Central  Stations,  Contractors  and  Dealers  in 
R  &  M  Motors  find  users  of  this  combination  per- 
manent customers,  and  the  kind  whose  good  will 
helps  in  getting  business  from  other  prospective 
customers. 

R  &  M  reliability  is  a  sales  asset  which  all 
distributors  of  electric  motors  and  electric  service 
can  tie  up  to  with  profit. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  &  Crowe  Dawson  tt  Co.,  Ltd.  La  Cie  Codere  ft  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  Electric  Co.       John  Starr.  Son  &  Co.,  Ltd.  Great  West  Electric  Co.  Rogers  Electric  Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 

l\obbm$  &  M^er$  Motors 
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The  Devoe  Electric  Switch  Company 


The  largest  manufacturers  of 


Safety  Service  Switches  in  Canada 

The  only  Safety  Switches  built  completely  under  one  roof. 

MADE  IN  CANADA  BY  CANADIANS  FOR  CANADIANS 

© 


(1)  Steel  box  built  according  to  the  latest  rules  of  the 
Hydro. 

(2)  Slotted  screw  hole  enabling  one  man  to  install  same 
(this  is  of  great  help  to  the  wireman). 

(3)  Front  Jaws  make  90  per  cent,  contact. 

(4)  Auxiliary   quick   break   blades   attached   direct  to 
blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron,  well  rivetted  together 
and  connecting  steel  rod  to  yoke. 


(7)  Square  steel  operating  rod  having  moving  arms  at- 
tached and  connecting  to  yoke,  enabling  all  blades 
to  make  contact  at  same  time. 

(8)  Snap  catch  with  hole  for  padlock. 

(9)  Monson  Slate  base. 

(10)  Holding-down  screws  enter  from  back  with  nuts  on 
top,  making  removal  of  switch  easy. 

(11)  Locking  device  to  prevent  switch  being  closed  if 
necessary. 

(12)  Strong  check  preventing  strain  on  switch  when  op- 
erating. 


(13)  Blades  are  made  of  98%  Pure  Copper,  having  two 
spring  washers  well  rivetted  to  hinge  jaws  and  mak- 
ing 90%  contact. 

(14)  Fibre  yoke  mounted  on  copper  blocks  pinned  and 
soldered  to  blades. 

All  our  Safety  Type  Switches  are  examined    and   labelled  under   the   direction   of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

''We  Lead,  watch  the  Others  Follow'' 

THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 
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The  Electric  Industry  Weak 
in  the  Selling  End 

At  the  recent  Niagara  Falls  convention  of  Ontario  muni- 
cipal engineers,  Mr.  Goodwin  emphasized  again  and  again 
that  "The  great  problem  of  the  electrical  industry  of  the 
future  is  the  commercial  problem."  The  engineering  prob- 
lems are  being  taken  care  of  satisfactorily,  the  manufac- 
turing problems,  the  supply  and  distribution  of  current,  but 
when  it  comes  to  the  selling  end  as  regards  appliances  and 
devices  generally  used  by  the  consuming  public,  the  industry 
is  weak. 

This  fact  must  now  be  recognized  by  anyone  who  has 
studied  the  situation  at  all  closely.  Electrical  merchants,  as 
a  class,  do  not  exist.  "There  is  nothing  in  our  industry  that 
corresponds  to  the  retailers  in  the  shoe  industry,  or  the 
grocer,  the  hardware  store  or  the  druggist,  each  of  which  is 
an  old  established  "custom,"  so  to  speak.  The  people  look 
upon  these  stores  as  necessities  and  the  fact  of  this  long 
existence  has  created  a  class  of  men  who  are  skilled  in 
handling  this  retail  business.  In  the  electrical  retail  trade 
there  has  been  no  time  to  train  salesmen  and  the  public 
have  not  yet  come  to  look  upon  electrical  appliances  except 
as  luxuries. 

Here  then  is  the  problem  of  the  industry — of  the  manu- 
facturer, the  jobber  and  the  central  station.  An  electrical 
merchant  class  must  be  built  up.  It  is  useless  to  hope  that 
this  class  will  spring  into  existence  of  its  own  accord.  Even 
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if  it  would,  the  process  would  take  years  and  in  the  meantime 
the  industry — and  the  public — would  suffer. 

Having  admitted  then  that  the  problem  of  the  industry 
is  the  commercial  problem,  that  more  electrical  goods  must 
be  sold,  many  times  more:  we  find  ourselves  face  to  face 
with  the  problem — how?  There  is  the  real  problem.  How 
can  we  establish  electrical  stores?  How  can  we  equip  these 
stores  with  efficient  salesmen  who  understand  merchandis- 
iiii,'^?    Who  is  going  to  accept  the  responsibility? 


Standard  of  C.M.A.  Officers 
Temporarily  at  Low  Ebb 

The  general  ■  public,  having  become  accustomed  in  past 
years  to  respect  the  utterances  of  the  Canadian  Manufactur- 
ers' Association  as  the  result  of  the  prominent  connection 
with  this  association  of  ■  such  names  as  Senator  Frederic 
Nicholls,  Mr.  W.  K.  McNaught,  C.M.G.,  Mr.  W.  H.  Rowley, 
Hon.  Nathaniel  Currie,  Sir  Chas.  Gordon,  Mr.  Lloyd  Har- 
ris, Mr.  Robert  Hobson,  Hon.  C.  C.  Ballantyne  and  others 
scarcely  less  prominent  industrial  figures,  must  have  noted 
with  considerable  disappointment  the  recent  explosion  of  one 
of  the  incinl)ers  at  the  annual  convention,  in  which  he  made 
use  of  language  not  generally  accepted,  to  say  the  least,  as 
forming  part  of  a  gentleman's  vocabularj'.  That  the  presi- 
dent of  the  association,  Mr.  W.  J.  Bulman,  an  insignificant 
Winnipeg  manufacturer,  sat  quietly  by  and  allowed  the  mem- 
bers to  proceed,  makes  him  equally  responsible.  The  inci- 
dent doubtless  is  without  significance  in  itself  beyond  the 
fact  that  it  indicates  that  the  standard  of  C.M.A.  officials  is, 
temporarily  wc  hope,  at  a  very  low  ebb. 

The  Canadian  Manufacturers'  Association  is  an  organ- 
ization on  whose  shoulders  grave  responsibilities  regarding 
the  industrial  development  of  our  country  rest.  We  do  not 
believe  the  members  of  that  association,  even  a  small  frac- 
tion of  them,  are  favorable  to  the  use  of  such  unbridled  and 
offensive  utterances  as  those  made  by  this  Mr.  Harris  on  the 
occasion  referred  to.  If  the  Canadian  Manufacturers'  As- 
sociation is  to  become  an  arena  for  such  disgraceful  brawls 
as  the  recent  demonstration  of  this  man's  boorishness,  the 
influence  of  the  organization  cannot  fail  to  deteriorate  very 
rapidly  from  the  hjgh  standard  of  past  years. 


Definite  Policy  on  Naval  Defence 
is  Suggested 

The  proposed  visit  of  Admiral  Lord  Jellicoe  to  this 
country  is  made  the  occasion  of  a  strong  plea  in  the  June 
issue  of  "The  Sailor"  for  a  definite  policy  on  naval  defence 
and,  as  a  basis  of  argument,  the  following  policy  is  sug- 
gested : 

That  Canada  and  the  other  Dominions  should  take  over 
the  responsibility  of  protecting  trade  and  sea  communica- 
tions of  the  Empire  in  time  of  war  and  subordinate  their 
naval  prograinmes  to  that  function  entirely;  and  that  Great 
Britain  should  retain  the  responsibility  of  maintaining  the 
battle-fleet,  with  its  proper  accompaniment  of  cruisers,  etc., 
necessary  to  uphold  whatever  world  policy  the  Empire  de- 
cides is  proper. 

The  article  states  that  this  policy,  like  all  other  policies, 
is  open  to  certain  objections,  but  it  is  believed  that  the  ad- 
vantages more  than  outweigh  the  criticisms  that  can  be  made 
against  it.  These  advantages  are  summed  up  somewhat  as 
follows : 

1.  The  purely  defensive  characteristics  of  the  arrange- 
ment. It  cannot  be  contended  that  such  a  policy  is  militar- 
istic or  aggressive  in  design.  It  has  been  clearly  stated  in 
the  words  of  the  most  responsible  advocates  of  the  League 
of  Nations  that  such  an  instrument  cannot  be  expected  to 
end  all  wars,  consequently,  if  the  Empire  is  to  exist,  proper 
defence  measures  must  be  taken,  that  is,  if  we  are  to  be  at 
the  same  time  worthy  heirs  to  the  heroes  who  built  and  left 
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us  our  precious  heritage,  and  unimpeachable  trustees  for  our 
successors. 

2.  The  inter-dependence  which  such  an  arrangement  in- 
volves between  the  component  parts  of  the  Empire  will 
form  a  material  bond  far  stronger  than  sentiment  and  Im- 
perialistic speeches.  Co-ordinated  action  in  the  matter  of 
defence  will  do  more  than  anything  else  to  counteract  the 
centrifugal  tendencies  of  peace  conditions,  which  are  perhaps 
as  much,  or  even  more,  due  to  the  insidious  propaganda  of 
outside  parties  interested  in  the  disruption  of  the  Empire, 
than  to  any  really  conflicting  interests  born  of  trade  rival- 
ries or  national  aspirations. 

3.  The  case  with  which  the  machinery  for  defence  can 
be  manipulated  in  case  of  war  or  emergency,  when  each  unit 
has  its  allotted  task  beforehand,  instead  of  having  to  com- 
promise between  the  conflicting  requirements  of  Maritime 
defence. 

4.  The  independence  of  action  of  each  Dominion  Navy 
under  its  own  administrative  heads,  thus  relieving  the  Ad- 
miralty of  one  of  its  most  serious  responsibilities.  Inter- 
change of  individual  vessels  or  of  divisions,  throughout  the 
Empire  in  peace  time  is  advocated  in  order  to  encourage 
uniformity  of  system  and  mutual  understanding. 

5.  Economy  in  expenditure  owing  to  concentration  of 
effort,  also  greater  efficiency  resulting  from  concentrated 
study  on  particular  spheres  of  Naval  action  and  consequent 
expert  knowledge. 

6.  And  by  no  means  least,  the  moral  effect  in  time  of 
peace  of  showing  the  flag  of  the  Empire  in  all  the  waters  of 
the  globe  co-operating  m  ari  organized  system  of  defence. 


Causes  of  Accidents 

The  I'.HS  report  of  the  Workmen's  Conii)ensalion  I'.oard 
of  the  province  of  Ontario  has  just  been  issued  and  shows, 
under  the  heading  "Causes  of  Accidents,  1!)17,"  that  "elec- 
tric currents"  were  responsible  for  81  cases,  including  medi- 
cal aid,  compensation,  permanent  disaljility  and  death.  The 
total  of  all  other  classes  of  accident  was  2.5,26.5.  The  report 
points  out  that  primary  causes  of  accident  alone  are  p(js- 
sil)le  of  tabulation;  secondary  causes,  such  as  bad  lighting 
and  so  on,  are  not  susceptible  to  tabulation,  unfortunately, 
for  they  are  often  the  train  of  circumstances  leading  up  lo 
the  actual  accident  and  are  of  greater  importance  from  a 
prevention  point  of  view  than  the  primary  cause  itself.  The 
Board  also  state  that  the  employer's  responsibility  in  cases 
of  non-mechanical  accidents  is  perhaps  greater  than  he  is 
willing  to  admit  and  even  greater  than  he  thinks  it  is.  If 
a  workman  slips  and  falls  it  seems  hard  to  charge  the  em- 
ployer as  responsible,  but  the  condition  of  lighting  might  be 
directly  responsible  for  the  accident.  The  Bulletin  of  the 
Industrial  Commission  of  Wisconsin  is  quoted  as  follows: 
"The  statement  has  been  made  numerous  times  that  of  .500,- 
000  avoidable  accidents  annually.  125,000  may  be  attributed 
directly  or  indirectly  to  poor  lighting.  While  definite  statis- 
tical proof  of  this  statement  is  lacking,  it  is  lielieved  to  be  a 
conservative  estimate." 


Victory  Year — Canadian  National  Exhibition 

This  year  will  be  Victory  year  at  the  annual  Canadian 
National  Exhibition,  to  be  held  in  Toronto,  August  23  to 
September  6  inclusive,  and,  even  though  during  the  war 
this  big  event  continued  to  grow  better  and  brighter  each 
year,  the  present  year  is  certain  to  eclipse  anything  that 
has  gone  before.  The  confidence  inspired  by  our  success 
in  the  war,  together  with  the  signing  of  peace  which  will 
almost  be  a  matter  of  history  by  that  time,  makes  this  pre- 
diction conservative. 

The  advance  lithographed  hanger,  which  is  just  being 
distributed,  is  one  of  the  most  attractive  ever  issued  l)y  the 
C.  N.  K.  management.  The  prevailing  colors  are  red,  white 
and  blue.  Miss  Canada  is  shown  astride  a  powerful  horse, 
holding  aloft  the  Union  Jack,  and,  standing  beside  her,  a 
stalwart,   khaki-clad    Canadian  soldier. 

The  exhibition  will  be  ojiened  by  U.K. 11.  llic  I'rince  of 


Wales,  and,  among  the  many  attractions,  the  following  are 
noted:  Grenadier  Guards  Band;  Surrendered  German  U- 
boat;  Canada's  Official  War  Trophies;  Canadian  War  Me- 
morial Paintings;  Mammoth  Live  Stock  Show;  Tractors; 
Acres  of  Manufacturers'  Exhibits;  Government  Exhibits 
and  demonstrations;  Four  Days  of  Motor  Boat  Racing,  with 
Mile-a-Minute  Boats;  Poultry,  Dog  and  Cat  Shows;  Inter- 
national Photographic  Salon.  The  Grandstand  performance 
will  be  called  "The  Festival  of  Triumph"  and  will,  it  is 
said,  be  the  most  gorgeous  spectacle  ever  produced.  Scores 
of  other  attractions  will  help  to  make  Victory  Year  a  re- 
cord-breaker. 


Must  Have  Provincial  Charter 

it  has  been  del)ated  in  various  provinces  in  Canada  whe- 
ther a  company  operating  under  a  Dominion  charter  could 
be  reeiuired  by  law  to  take  out  a  provincial  charter.  The 
Supreme  Court  of  Canada  has  handed  down  a  judgment 
deciding  in  favor  of  the  provinces,  which  means  that  a  Do- 
minion company  can  be  compelled  to  bring  itself  under  a 
jjrovincial  companies'  act  as  a  condition  of  carrying  on 
l)usiness  in  the  province.  The  effect  of  the  decision  appears 
to  l)e  to  make  a  Dominion  charter  valueless  for  practical  pur- 
poses in  those  provinces  which  require  such  companies  to 
take  out  a  provincial  license.  The  decision  would  appear 
to  apply  to  all  classes  of  Dominion  companies,  including  \n- 
surance  companies.  The  provinces  requiring  provincial  li- 
censing are  Ontario,  Manitol)a,  Saskatchewan.  British  Col- 
uml)ia  and  New  Brunsviick. 


National  Electrical  Code  Correction 

in  the  191.5  edition  of  the  National  Electrical  Code  the 
second  paragraph  of  Rule  2:i,  section  "a"  read  as  follows: 
"Where  the  switch  required  by  No.  24  '  a '  is 
inside  the  building,  the  cutout  required  by  this  sec- 
tion must  be  placed  so  as  to  protect  it,  unless  the 
switch  is  of  the  knife  blade  type  and  is  enclosed  in 
an  approved  box  or  cabinet,  under  which  conditions 
the  switch  may  be  placed  between  the  source  of  the 
supply  and  the  cutout." 

Through  an  error  this  section  was  omitted  when  the 
1918  edition  was  printed. 

The  Electrical  Committee  of  the  National  Fire  Protec- 
tion Association  has  voted  that  this  matter  be  given  the 
widest  publicity,  that  all  interested  parties  may  be  advised 
that  this  section  was  omitted.  The  Electrical  Committee 
would  recommend  that  Inspection  departments  approve  an 
installation  in  accordance  with  this  paragraph. 


Canadians  at  N.E.L.A.  Convention 

.\  number  of  Canadians  attended  the  recent  convention 
of  the  National  Electric  Light  Association  including  Arthur 
Doddridge,  Quebec. Electric  Company:  F.  G.  Clarke,  Toron- 
to Power  Company;  R.  S.  Kelsch.  Montreal;  Geo.  D.  Lea- 
cock,  Moloney  Electric  Company;  L.  G.  Ireland,  Ontario 
Hydro  Commission;  C.  C.  Bothwell,  Canadian  Laco-Philips 
Company;  A.  A.  Dion,  Ottawa  Electric  Company;  Wills  Mac- 
lachlan,  Toronto  and  D.  H.  McDougall,  manager  Toronto 
Electric  Light  Company. 


The  great  problem  of  the  electrical  industry 
cf  the  future  is  the  commercial  problem. — W.  L. 
Goodwin. 
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Municipal  Electrical  Engineers  Hold 
Successful  Convention 

Characteristic  Addresses  by  Mr.  A.  Monro  Grier,  K.  C,  Mr.  VV.  L.  Goodwin  and  Mr. 
Samuel  Chase— Papers  Presented  by  Mr.  R.  C.  McCollum  and  Mr.  C.  E. 
Schwenger— Name  Changed  to  "  Association  of  Municipal 
Electrical  Utilities" 


The  Association  of  Municipal  Electrical  Engineers  held 
another  successful  convention  at  the  Clifton  House,  Niagara 
Falls,  on  June  19,  20  and  21.  The  program,  as  previously 
announced,  was  followed  according  to  schedule,  largely  due 
to  the  fact  that  precautions  had  been  taken  to  prevent  over- 
crowding. The  convention  proper  consisted  of  interesting 
papers  by  Mr.  R.  C.  McCollum  and  Mr.  C.  E.  Schwenger, 
and  addresses  by  Mr.  A.  Monro  Grier,  K.C.,  Mr.  W.  L. 
Goodwin  and  Mr.  Samuel  A.  Chase.  The  greater  part  of 
the  first  day,  however,  was  taken  up  with  a  discussion  of 
certain  changes  in  the  Constitution  and  with  the  presenta- 
tion of  committee  reports. 

It  was  decided  to  change  the  name  of  the  organization 
to  "The  Association  of  Municipal  Klcctrical  Utilities." 

Report  of  Committee  on  "Bare  vs.  Weatherproof 
Covered  Wires,  for  Potentials  Above  750  Volts" 

Vou  will  remember  that  at  the  January  meeting  of  this 
Association,  the  excellent  paper  by  Mr.  A.  S.  L.  Barnes  on 
the  above  subject,  provided  a  very  interesting  and  profitable 
■  discussion.  Owing  to  the  somewhat  limited  amount  of  time 
then  available  and  with  a  view  to  bringing  out  additional 
information,  it  was  felt  that  the  practical  side  of  the  ques- 
tion should  receive  still  more  attention  and  discussion.  A 
committee  was  therefore  appointed  by  ex-president  Buch- 
anan for  the  purpose  of  obtaining  the  opinions  of  experienced 
outside  construction  and  maintenance  men,  as  to  the  relative 
merits  of  the  "Bare  vs.  Weatherproof  Covered  Wire,"  for 
potentials  above  750  volts.  The  committee  appointed  con- 
sisted of  John  H.  Heeg,  Guelph;  T.  E.  Bell,  Mimico:  C.  W. 
.-Mford,  London;  J.  W.  Cook,  New  Toronto,  and  the  writer. 

As  it  was  desirable  to  reach  as  many  as  possible  of  these 
qualified  to  express  an  opinion,  it  was  decided  that  a  circular 
letter,  with  a  question  form,  was  the  best  method  of  obtain- 
ing the  desired  results.  The  questions  submitted  were  as 
follows: — 

(1)  Considered  from  the  standpoint  of  safety  to  life,  is 
weatherproof  line  wire  safer  than  l)are  wire  for  general  dis- 
tribution on  voltages  over  750; 

(2)  If  so,  at  what  voltage  is  a  covering  of  no  value? 

(3)  Is  weatherproof  wire  any  advantage  from  an  operat- 
ing standpoint,  as  regards  crosses,  grounds,  or  freedom  from 
foreign  wire  troubles? 

(4)  Are  you  in  favor  of  it  being  abolished  entirely  for 
line  work  for  voltages  over  750? 

As  "Safety  to  life"  and  "Continuity  of  service,"  are  pos- 
sibly the  two  most  important  factors  from  a  practical  man's 
standpoint,  the  question,  you  will  notice,  covered  these 
points  only. 

In  all,  128  inquiries  were  sent  out  and  a  total  of  65  ans- 
wers received.  The  replies  have  been  tabulated  as  follows: 
From  hydro  municipalities,  45;  from  other  municipalities, 
9;  other  public  service  corporations,  11. 

(1)  In  favor  of  weatherproof  insulation  from  safety  to 


life  standpoint — Hydro,  :i9;  Municipal,  5;  Company,  11; 
total,  55,  out  of  65. 

Not  in  favor  of  weatherproof: — Hydro,  0;  municipal,  4; 
total,  10;  out  of  65. 

(2)  Voltage  limit  for  weatherproof— 750  volt,  ?;  1100 
volt,  ;!6;  2200  volt,  21;  4400  volt,  17;  total,  4H. 

(3)  .Advantage  of  weatherproof  from  operating  stand- 
point— covered  by  question  No.  1. 

(4)  In  favor  of  abolishing  weatherproof  for  voltages 
over  750,  10. 

It  will  be  noticed  tiiat  of  the  eleven  companies  that  have 
reported,  none  are  in  favor  of  the  bare. 

Many  instances  were  cited  in  replies  received  of  the 
value  of  the  covered,  as  against  the  bare  wire,  and  also 
several  suggestions  that  weatherproof  insulation  be  improved 
in  quality  and  durability,  but  time  and  space  will  not  per- 
mit of  taking  up  these  matters  at  this  time. 

In  conclusion,  it  would  seem  that  weatherproof  cover- 
ing for  voltages  over  750  is  still  in  greater  favor  than  the 
bare  with  men  responsible  for  the  construction  and  mainten- 
ance of  overhead  distribution  systems  in  municipalities  other 
than  rural. 

(Signed)  k.  H.  Martindale.. 

Inspection  Fees  too  High 

Following  a  discussion  of  the  inspection  fees  charged 
by  tile  government,  the  following  resolution,  moved  by  Mr. 
McHenry,  seconded  by  Mr.  Buchanan,  carried: 

"That,  whereas  the  Inspection  Act  under  Clause  27  in 
regard  to  the  regulation  of  fees  for  the  testing  of  electrical 
meters  states  that  such  fees  shall  be  so  apportioned  that  they 
will  as  nearly  as  possible  meet  the  actual  cost  of  efYcctually 
carrying  on  such  inspection. 

.\nd,  whereas  the  report  of  the  Inland  Revenue  Depart- 
ment shows  that  in  the  past  nine  years  there  is  a  net  sur- 
plus from  inspection  of  electric  meters  amounting  to  $238,- 
773.29. 

And,  whereas  the  rates  now  in  force  were  designed  some 
years  ago,  when  conditions  were  vastly  different  from  those 
existing  at  present,  and  as  there  will  be  an  ever-increasing 
use  of  electric  meters  with  consequent  re-inspection  of  same, 

Therefore,  be  it  resolved  that  in  the  opinion  of  the 
Association  of  Municipal  Electrical  Utilities  of  Ontario  the 
present  inspection  fees  are  much  too  high,  and  this  Associa- 
tion therefore  petitions  the  Department  of  Trade  and  Com- 
merce to  give  the  question  of  reduction  in  the  rates  for 
electrical  meter  inspection,  serious  consideration,  and  to  ef- 
fect such  reduction  in  keeping  with  the  intent  of  the  Inspec- 
tion Act. 

Display  of  Labor-Saving  Devices 

An  interesting  feature  of  the  convention  this  year  was 
the  manufacturers'  exhibit.  The  display  of  labor-saving  de- 
vices was  particularly  appropriate  in  view  of  the  prevailing 
hot  weather  during  June  this  year,  consisting  as  it  did,  of 
all  those  household  devices  which  make  for  comfort  a:d 
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efficiency.  Among  the  exhibitors  were:  Canadian  General 
Electric  Company;  Canadian  Westinghouse  Company;  Acme 
Stamping  &  Tool  Works;  Canadian  Porcelain  Company; 
Hoover  Suction  Sweeper  Company;  Hughes  Electric  Heat- 
ing Company;  Hurley  Machine  Company;  Jefferson  Glass 
Company;  Lowe-Martin,  Limited;  Majestic  Electric  Com- 
pany; the  McClary  Company;  Moffat  Stove  Company;  Na- 
tional Electric  Heating  Company;  1900  Washer  Company; 
Northern  Electric  Company;  Packard  Electric  Company; 
Renfrew  Electric  Company,  and  Sangamo  Electric  Company 
of  Canada. 

The  Convention  Dinner 

The  dinner  on  Thursday  evening  was  a  most  enjoyable 
affair  and  the  all-too-brief  address  of  Mr.  A.  Monro  Grier, 
K.C.,  gave  the  delegates  one  of  the  most  delightful  hours  of 
the  convention.  The  speaker  announced  his  pleasure  at  be- 
ing present  at  the  banquet  as  the  guest  of  the  municipal 
engineers,  expressed  his  feeling  of  good  will  and  good  fel- 
lowship towards  any  body  of  men  associated  with  the  in- 
dustry in  which  lie  himself  was  so  vitally  interested  and,  as 


one  who  had  been  associated  for  many  years  with  the  greater 
development  of  Niagara  power  for  the  use  of  the  province 
of  Ontario,  welcomed  them  to  Niagara  Falls.  His  address 
will  be  given  in  greater  detail  in  a  later  issue. 

The  Goodwin  Plan 

On  Friday  morning  Mr.  Chase  and  Mr.  Goodwin  both 
addressed  the  convention.  Mr.  Chase  urged  the  adoption  of 
his  slogan:  "Live  and  Help  Live,"  as  a  more  modern  inter- 
pretation of  the  attitude  of  mind  of  capital  and  employer 
towards  employees  and  customers.  Mr.  Goodwin  covered 
much  of  the  old  ground  and  opened  up  to  his  hearers  a  vision 
of  a  better  era  in  electrical  merchandising  when  the  various 
sections  of  the  industry — manufacturer,  jobber,  central  sta- 
tion and  contractor-dealer — shall  have  merged  their  identi- 
ties into  one  vast  force  working  for  the  good  of  the  con- 
sumer through  the  more  intensive  cultivation  of  the  field  for 
labor-saving  devices.  Mr.  Goodwin,  always  a  forceful  and 
convincing  speaker,  excelled  himself  on  this  occasion.  In 
our  next  issue  a  fuller  report  of  the  addresses  of  both  Mr. 
Chase  and  Mr.  Goodwin  will  be  printed. 


Routine  Handling  of 

 By  Mr.  R.  C. 

In  planning  a  system  for  handling  consumers'  accounts 
of  a  Hydro  Electric  Utility,  there  are  several  principles  of 
so  outstanding  a  nature  that  they  must  be  recognized  and 
the  system  built  around  them.  Briefly,  they  might  be  given 
the  following  relative  importance: — 

1st — The  record  should  be  concise,  but  in  suiificient  detail 
that  any  error  in  the  monthly  bill  can  be  promptly  de- 
tected, or  any  complaint  of  a  customer  can  be  intelli- 
gently discussed  without  going  back  to  tlie  meter  card 
or  any  other  record. 

2nd. — It  should  occupy  the  minimum  office  space  and  in  its 
operation  be  as  noiseless  as  possible. 

3rd. — It  should  be  accessible  to  any  number  of  clerks  at  the 
same  time. 

4th. — The  index  should  be  rapid  and  definite  and  should  pro- 
vide for  unlimited  expansion. 

5th. — It  is  especially  desirable  that  when  used  in  Hydro  of- 
fices where  a  uniform  system  of  rates  is  in  force  through- 
out the  Province,  the  forms  should  be  uniform,  to  se- 
cure the  greatest  measure  of  ecenomy  in  installation  and 
renewals . 

6th. — It  should  be  possible  to  examine  the  charges  for  any 
particular  class  of  service  without  disturbing  the  bal- 
ance of  the  accounts. 
7th. — The  records  should  be  so  kept  that  representatives  of 
the  Hydro  Electric  Power  Commission  can,  in  the  min- 
imum time,  extract  from  them  such  information  as  is 
necessary  from  time  to  time,  to  check  the  actual  work- 
ing out  of  rates  and  modifications  of  same  as  is  required 
by  the  provisions  of  the  Power  Commission  Act. 
A  careful  survey  of  the  situation  and  a  study  of  the 
practice  of  public  service  corporations  here  and  in  the  Un- 
ited States  lead  to  the  selection  of  a  card  system  as  most 
nearly  measuring  up  to  the  requirements  and  so  far  as  I 
know  there  are  but  three  Hydro  municipalities  in  the  Pro- 
vince of  Ontario,  where  the  card  system  has  not  been  adopt- 
ed. This  does  not  include  municipalities  connected   to  the 
Central  Ontario  system  in  most  of  which  registers  are  still 
in  use. 

The  adaptability  of  card  records  to  the  requirements  gen- 
erally, will  be  admitted  by  all  who  have  used  them.  Under 

•Auditor    Municipal    Accounts,    Hydro-Electric    Power  Commission 
of  Ontario. 


Consumers'  Accounts 

McCollum*  

the  old  system  of  rates,  consisting  of  a  straight  kw.h. 
charge  with  possibly  a  fixed  meter  rental,  the  old  fashioned 
register,  though  clumsy,  answered  the  purpose.  It  required 
the  exclusive  use  of  a  large  desk  and  could  be  worked  on 
by  but  one  clerk  at  a  time.  If,  as  was  usually  the  case,  every 
alternate  line  was  left  blank  to  accommodate  new  accounts, 
the  register  was  extravagant  in  the  use  of  paper  and  the 
number  of  leaves  which  had  to  be  turned  in  posting.  It 
also  had  to  be  re-written  each  year,  a  task  looked  forward 
to  with  dread  from  about  vacation  time.  As  a  rule  all  the 
information  it  contained  was  the  gross  and  net  charge,  and 
date  of  payment,  and  the  only  way  the  billing  and  extension 
could  be  audited,  was  by  checking  back  to  the  meter  records 
something  that  in  practice  was  rarely  if  ever  done. 

Card  Ledger  Gives  Much  Information 

A  card  ledger,  properly  kept,  can  be  made  to  give  an 
amazing  amount  of  information.  The  color  scheme  general- 
ly used,  shows  readily  the  number  of  domestic  light,  com- 
mercial light  and  power  services.  By  the  use  of  an  offset  or 
a  tumble  card,  the  daily  postings,  both  debits  and  credits, 
can  be  check  posted,  and,  where  a  control  account  is  kept, 
the  office  can  be  closed  each  night  with  that  satisfaction,  so 
dear  to  every  real  bookkeeper,  of  knowing  that  his  accounts 
are  in  balance.  Where  the  cash  is  check  posted  to  the  cards, 
as  is  usually  done,  without  the  use  of  a  control  account, 
these  tumble  cards  can  be  used  to  indicate  debit  balances, 
so  that  a  manager  can  run  his  eye  over  his  card  trays  any 
day  in  the  month  and  pick  out  every  account  in  arrears, 
without  examining  or  even  touching  another  card  in  the 
tray. 

The  average  manager  of  a  Hydro  system  will  admit 
that  the  matter  of  arrears  is  about  the  least  of  his  troubles. 
It  is  not  at  all  unusual  for  records  to  show  not  over  two  or 
three  per  cent  of  accounts  in  arrears, — and  I  have  one  muni- 
cipality in  mind  where  for  three  consecutive  years  the  books 
have  been  closed  without  a  single  account  in  default.  Such 
conditions  could  never  obtain  where  managers  had  to  pore 
through  hundreds  of  pages  of  ledger  or  register  to  draw 
off  delinquent  lists. 

It  is  the  universal  practice  in  even  the  smallest  muni- 
cipalities to  keep  the  consumers'  accounts  in  meter  reading 
route   order.    The  advantages   of   this  are   too   obvious  to 
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need  explanation,  but  there  is  much  difference  of  opinion 
as  to  just  how  far  this  system  should  be  elaborated. 

With  the  exception  of  a  few  of  the  very  largest  muni- 
cipalities, it  was  the  practice,  until  quite  recently,  to  send  the 
months'  bills  out  at  one  time,  approximately  the  first  of  the 
month,  with  a  uniform  discount  date  thus  crowding  into 
about  fifteen  feverish  days  the  work  that  should  have  been 
spread  over  the  entire  month.  .About  the  only  advantage 
of  this  plan  was  the  impression  which  was  conveyed  to  the 
citizens  who  flsually  called  at  the  office  each  month  on 
■  fever"  day  to  pay  their  l)ills,  that  it  was  the  busiest  and 
best  organized  office  in  the  town,  an  impression  usually 
very  far  from  the  truth.  It  is  with  the.se  two  phases  of 
office  routine  that  1  wish  to  deal. 

Continuous  Billing  in  Larger  Municipalities 

In  all  municipalities  large  enough  to  reiiuire  the  ser- 
vices of  a  meter  reader  for  over  six  days  a  month,  con- 
tinuous billing  should  be  inaugurated,  and  an  arra.igeme.it 
of  cards  and  numbering  adopted  to  facilitate  this  plan. 

Where  the  meters  can  be  read  by  one  man  in  less  than 
a  week,  a  fixed  billing  and  discount  date  is  probably  the  best 
plan.  All  that  is  necessary  is  to  make  out  a  meter  card  for 
each  consi^mer  and  have  the  meter  reader,  assisted  by  some- 
one who  knows  the  town  thoroughly,  number  the  cards 
from  one  up,  in  the  order  in  which  they  will  ordinarily  be 
reached,  leaving  i)lanks  for  vacant  or  unwired  houses,  vac- 
ant lots,  or  any  district  where  additional  accounts  are  likely 
to  develop.  Another  plan  is  to  leave  every  second  or  third 
number  blank,  according  to  the  district,  alternating  from 
odd  to  even  numbers,  so  as  to  use  approximately  the  same 
number  of  cards  of  each  tab.  Either  of  these  plans  will 
work  satisfactorily,  if  plenty  of  blanks  are  left,  and  blank 
numbers  cost  nothing.  Our  experience  has  been  that  when 
the  cards  are  rewritten  at  the  end  of  two  years,  the  re-num- 
bering at  that  time  is  practically  permanent.  A  large  number 
of  excess  blanks  is  preferable  to  the  use  of  fractional  num- 
bers or  an  initial  affix. 

In  larger  municipalities  where  continuous  billing  is  ad- 
visable, the  area  should  be  divided  into  from  ten  to  twenty- 
five  districts,  according  to  the  size  of  the  city.  This  can 
best  be  done  by  marking  off  on  a  large  scale  map,  in  col- 
ored ink  the  districts  decided  on.  This  should  be  very  care- 
fully done,  commencing  in  the  centre  of  the  city  and  work- 
ing out,  making  each  district  small  enough  that  the  meter 
reader  ordinarily  can  cover  it  in  three-quarters  of  his  work- 
ing day,  leaving  a  comfortable  margin  to  take  care  of  pick- 
ups, re-check  apparent  errors,  and  catch  up  delays  due  to 
holidays,  sickness  or  accident. 

Where  it  is  proposed  to  have  the  meter  reader  deliver 
the  bills,  and  the  districts  are  rnade  small  enough  to  be 
read  in  the  forenoon,  it  is  quite  practicable  to  have  the  bills 
delivered  in  each  district  on  the  afternoon  of  the  day  follow- 
ing the  reading,  and  the  pick  ups  taken  care  of  at  the  same 
time. 

With  the  possible  exception  of  the  main  business  streets 
or  where  for  lack  of  paving  the  meter  readers  are  unable 
at  certain  seasons  of  the  year  to  cross  at  will,  it  will  be  found 
best  to  draw  the  district  lines  on  the  map  so  as  clearly  to 
include  or  exclude  the  street.  There  need,  of  course,  be  no 
outside  limit  to  the  last  row  of  districts  which  extend  to 
the  present  city  limits. 

On  the  map,  each  district  should  be  numbered  boldly 
in  the  centre.  Each  street  in  each  district  should  be  given 
a  sub-number,  commencing  at  No.  1,  as  nearly  as  possible  in 
the  order  in  which  the  meter  reader  will  reach  them.  No 
attempt  should  be  made  to  give  one  street  the  same  num- 
ber in  two  or  more  districts  unless  the  -numbers  fall  natur- 
ally. 

With  the  aid  of  a  city  directory  you  can  now.  if  desir- 
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ed.  mark  on  the  map  the  house  numbers  at  the  district  inter- 
section of  each  street,  or  this  information  can  be  placed  in 
a  small  card  index  in  the  following  form  for  each  street  and 
filed  alphabetically: 

Queen  Street  District  Street 

1— i:5T  1  1 

l.-}!)— 230  :i  2 

2:n— End  7  4 

As  each  consumer  is  given  a  permanent  number  consist- 
ing of  his  district,  street  and  house  number,  when  Mr. 
Smith  signs  an  application  and  contract  and  gives  his  ad- 
dress as  87  Queen  Street,  you  immediately  register  his  con- 
tract and  ledger  card  1-1-87  with  no  fear  of  duplication  or 
conflicting  numbers.  Of  course  the  number  belongs  to  the 
house  or  service  and  will  pass  to  Mr.  Smith's  successor  if 
he  should  vacate. 

The  contracts  are  naturally  filed  alpha))etically  and  af- 
ford a  perfect  index  to  the  ledger  account  at  all  times,  but 
in  actual  practice  it  will  be  found  that  the  customer  who 
mislays  or  forgets  his  bill  can  usually  rememl)er  where  he 
lives  and  with  this  information  the  clerk  can  find  his  ledger 
card  in  the  tray  in  less  time  than  the  contract  or  index  card 
in  the  alphabetical  tray  can  be  located. 

This  system  is  permanent  and  perpetual,  and  allows  of 
unlimited  expansion.  The  only  difficulty  to  be  encountered 
is  business  blocks  and    apartment  houses,    which  if  small, 


The  great  problem  of  the  electrical  industry 
of  the  future  is  the  commercial  problem. — W.  L. 
Goodwin. 


can  be  keyed  alphabetically,  or  if  large,  can  be  given  a  num- 
ber same  as  a  street,  which  is  practically  what  they  are. 

An  Uncertain  System 

Of  course  there  are  other  ways  of  securing  meter  read- 
ings. I  recall  our  first  visit  to  a  large  Hydro  city  where 
they  were  getting  along  without  any  meter  cards.  The  con- 
sumers' accounts  were  kept  in  loose  leaf  ledgers,  one  name 
to  a  sheet,  and  they  well  nigh  filled  a  room.  Each  day  a 
clerk  went  through  a  section  of  these  ledgers  and  wrote 
on  little  slips  about  three  inches  square  the  name  and 
address  of  the  consumers  whose  meters  were  due  for  read- 
ing, and  these  slips  were  handed  to  the  meter  readers. 
The  next  morning  the  meter  readers  turned  in  all  the  slips 
which  they  hadn't  lost,  with  the  readings,  and  it  was  the 
duty  of  the  office  boy  to  put  these  slips  back  in  the  ledgers 
beside  the  customers'  account,  leaving  one  end  protruding 
as  a  marker.  Then  the  billing  clerks  made  out  bills  for  all 
the  accounts  so  marked,  and  charged  the  ledger  account 
accordingfy.  If  the  office  boy  lost  the  slip,  or  shoved  it  in 
too  far,  or  if  it  fell  out,  or  if  the  meter  was  in  the  attic, 
or  the  customer  kept  a  cross  dog, — no  bill  went  out  for  an- 
other month.  Hundreds  of  customers  were  not  billed  for 
periods  running  from  six  months  to  a  year,  and  as  with 
such  a  system  no  follow-up  scheme  was  possible,  the  ledg- 
ers contained  literally  thousands  of  dollars  worth  of  bad 
accounts  which  were  finally  written  off  as  uncollectable . 

Various  styles  of  billing  forms  are  in  use,  the  size  and 
form  varying  according  to  the  personal  preference  of  local 
officials.  A  standard  form  is  stocked  by  the  commission 
and  is  used  generally  by  the  smaller  municipalities,  but  in 
towns  and  cities  the  bills  should  of  course  be  printed  local- 
ly, and  should  carry  the  address  and  office  hours.  Where 
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the  bills  are  sent  out  at  one  time,  a  vast  aniouiit  of  writinij 
can  be  saved  by  having  the  printer  set  in  the  date  and  dis- 
count period,  changing  the  month  when  approximately  a 
month's  supply  is  run  off.  A  few  extra  bills  left 'over  each 
month  is  a  small  matter,  and  a  shortage  can  be  made  up 
from  extra  blanks,  and  in  addition  to  the  saving  in  writing, 
the  bills  present  a  neat  and  l)usinesslike  appearance.  In  some 
offices  it  is  the  practice  to  alternate  the  colors  each  month, 
a  plan  which  does  not  cost  anything  and  very  fre(|uently 
prevents  tlie  inadvertent  allowance  of  discount  on  a  last 
month's  bill. 

In  all  offices  where  there  are  one  thousand  or  more 
customers  the  bills  should  l)e  numbered  and  addressed  with 
an  addressograph  or  some  similar  device. 

With  such  a  machine  a  clerk  in  a  few  hours  will  do  with 
neatness  and  accuracy  work  that  would  otlierwise  require 
days  of  laborious  copying. 

The  fact  that  bills  are  headed  for  every  account  is  a 
constant  check  against  record  cards  being  out  of  the  cab- 
inet, and  insures  against  errors  in  address.  Where  bills  are 
sent  through  the  mails,  the  address  should  be  so  placed  that 
window  envelopes  can  lie  used.  A  perforated  envelope  costs 
about  half  as  much  as  one  with  a  transparency,  and  is  mucli 
more  efficient. 

Stub  and  Bill  in  One  Operation 

When  addressing  machines  were  lirst  introduced,  the 
saving  in  time  and  labor  was  so  great  that  it  was  considered 
no  hardship  to  make  the  same  impression  on  both  the  bill 
and  stub,- — but  we  now  hnd  that  by  plac'ng  the  account 
number  at  the  right  of  the  address,  so  that  it  will  fall  on 
the  stub,  and  the  name  and  address  on  the  body  of  the  liill, 
a  single  impression  is  all  that  is  necessary,  thus  affecting  a 
further  saving  in  this  work  of  approximately  30  per  cent. 

Bills  with  perforated  stubs  should  be  so  prepared  that 
the  figures  on  the  stub  will  be  placed  on  the  extreme  left, 
immediately  adjoining  those  on  the  bill  itself,  so  that  both 
sets  of  figures  are  visible  without  changing  the  focus  of  the 
eye.  This  will  practically  eliminate  transposition  of 
figures,  and  ensure  the  stul)  carrying  the  same  figures  as 
the  bill.  Errors  in  stubs  have  caused  many  an  hour's  wovk 
with  a  cash  drawer  that  would  not  balance. 

It  is  generally  admitted  that  a  running  detailed  record 
of  cash  receipts  should  he  kept  in  every  well  organ'zed  of- 
fice, although  in  many  offices  the  stubs  are  simply  run 
through"  an  adding  machine  after  posting,  and  filed  with  tJie 
listing  slips  wrapped  around  them.  I  have  had  considerable 
experience  balancing  ledgers  where  this  practice  was  fol- 
lowed, and  where  so  many  bills  are  for  the  same  amount 
the  slips  are  of  no  use  in  checking,  even  when  they  can 
be  found.  I  consider  the  practice  slovenly  and  altogether 
undesirable.  The  daily  listing  of  the  stubs  in  a  cash  book, 
using  the  account  numbers  instead  of  the  names,  is  not  a 
formidable  undertaking  and  leaves  a  record  for  the  munici- 
pal auditor  of  which  the  manager  need  not  be  ashamed. 

Ry  using  a  split  adding  machine,  the  cash  book  may  ha 


entirely  prepared  mechanically  and  added  at  the  same  time. 
.'\  single  split  will  give  all  the  information  necessary,  even 
wliere  a  cmiiplex  account  numijer  is  used,  by  placing  the 
district  number  at  the  head  of  each  list  on  the  non-add  side. 
Such  cash  books  are  in  use  in  a  large  numlier  of  municipali- 
ties and  are  giving  general  satisfaction,  affording  a  neat, 
concise  record  in  a  very*  limited  space. 

In  or;e  i)olice  village  an  enthusiastic  trustee  undertook 
lo  do  all  the  clerical  work  himself,  and  when  we  called  at 
the  end  of  the  year  to  close  the  books,  we  were  handed 
the  meter  book  and  the  pass  book,  in  this  case  it  was  actu- 
ally necessary  to  call  on  every  customer  in  the  village  and 
examine  their  receipted  bills  in  order  to  secure  data  on  which 
to  build  u])  a  cash  book. 

The  foregoing  outlines  the  plan  of  handling  consumers' 
accounts  which  in  whole  or  in  part  is  in  use  in  every  Hy- 
dro municipality  in  Ontario.  In  general  efficiency  I  feel  it 
is  the  equal  of  any  system  in  general  use,  and  that  the  av- 
erage cost  is  at  least  fifty  per  cent,  less  than  that  of  public 
service  utilities  using  cumbersome  ledgers  or  registers  and 
passing  the  charges  and  collections  through  a  control  ac- 
count which,  in  many  cases,  is  thousands  of  dollars  out  v.i 
l<alance,  and  where,  after  the  adoption  of  continuous  bill- 
ing, the  proof  of  balance  is  practically  impossibfe.  1  have 
in  mind  two  Hydro  municipalities  where  the  accounts  were 
regularly  audited  by  chartered  accountants  of  recognized 
standing,  hut  who  made  no  effort  to  justify  the  co:itrol 
account  although  in  one  case  it  was  known  to  be  over  three 
thtnisand  dollars  out  of  balance — also  another  city  where 
the  five  billing  distr'cts  were  handled  through  five  separate 
control  accounts,  and  where  one  c'erk  was  assigned  exclu- 
sively to  keeping  these  accounts  straight  although  there  was 
practically  no  possibility  of  any  actuaLshortage  in  the  casli 
which  such  a  check  could  detect  as  the  collections  were  made 
in  another  office, — and  of  still  another  case  where  an  audi- 
tor was  paid  a  special  fee  of  $2,300.00  to  re-check  his  pre- 
vious work  and  locate  discrepancies  in  the  control  account 
amounting  to  .$3,500.00,  although  in  this  case  also  there  was 
no  thought  of  locating  any  missing  cash  or  increasing  the 
revenue. 

It  seems  a  far  cry  liack  to  the  early  days  of  Hydro 
when  one  manager  made  his  collections  personally,  entering 
tliem  in  a  loose  leaf  pccket  memo  which  he  destroyed  as 
soon  as  the  items  were  posted  in  his  ledger.  It  was  the 
most  satisfactory  customers'  ledger  I  ever  saw,  as  e.very 
account  was  kept  balanced  hy  the  simple  expedient  of  never 
making  any  charges  until  the  collection  was  entered.  As 
it  was  a  flat  rate  town  with  no  meters,  and  the  manager 
varied  his'tharges  from  month  to  month  according  to  the 
amount  he  thought  they  ought  to  pay,  there  wasn''  much 
work  for  the  auditor  unless  something  had  destroyed  his 
faith  in  his  fellowman.  1  also  recall  two  other  nnm'cipali- 
ti^s  where  the  secretary  kept  an  ordinary  receipt  book  on 
his  desk,  and  carefully  filled  o:  e  out  for  each  customer, 
completing  the  stub  for  his  own  record. 


Operation  of  Overhead  Distribution  Systems 


By  Mr.  C    E.  Schwenger* 


in  this  paper  attention  will  lie  called  to  some  of  the 
more  important  details  entering  int^)  the  design  and  oper- 
ation of  overhead  alternating  current  distribution  systems, 
touching  upon  certain  pfiints  with  a  view  to  liringing 
about  a  discussion  which  may  result  in  arriving  at  conclu- 
sions of  mutual  benefit. 

These  will  be  brought  forward  under  the  following  ge'.i- 
eral  headings: 


"Engineer   of    Distribution,    'l  ormilo    1 1  yilio- l'".lcrli  ic  System. 


(a).    Secondary  Lines. 
(1)).  Transformers. 

(  c  ).    Primary  Lines .  ,  , 

Secondary  Lines 

Under  secondary  lines  will  be  included  all  lines  intend- 
ed to  supply  service  direct  to  apparatus  on  consumers'  pre- 
mises at  voltage  of  (iOO  or  less.  Such  apparatus  includes 
motors,  lighting  and  heating  equipment. 

i''or  tlie  pur])ose  of  this  paper  we  shall  consider  parti- 
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(1)  Evenly  distributtd  secondary.  Browning  Ave,  East  of  Arundel;  (2)  2200  volt  cable  on  trees,  Jarvis  St,  south  of  Bloor;  (3)  Bank  of  3-200's 
on  4100,  Ashbridges  Bay.  Villiers  Street:  (4)  Bank  of  2-50"s,  Richrmnd  and  Bay  Streets;  (5;  Transformer  Bank,  Gerrard  and  Belhaven, 
double  ground;  (ti)  TranEformtrs  on  4100,  Danforth  and  Eaton;  (7)  Detail  of  car  for  current  and  voltage  readings;  (8)  Outfit  for  changing 
oil  in  transformers;  (91  Evenly  distributed  primary,  Dundas  Street,  east  of  McCaul;  (10)  Taking  Current  and  Voltage  readings;  (11)  Detail 
of  outfit  for  changing  oil  in  transformers. 


cularly  the  supplying  of  lighting  and  heating  appliance  loads, 
as  these  loads  require  closer  voltage  regulation  than  motor 
loads . 

In  the  matter  of  supplying  lighting  and  household  ap- 
pliance loads,  statistics  show  that  a  greater  demand  exists 
for  115  volt  equipment,  especially  lamps,  than  for  other  rat- 
ings. Now  if  the  supply  at  the  socket  is  to  he  at  115  volts 
our  secondary  lines  must  operate  at  a  somewhat  higher  volt- 
age depending  upon  the  amount  of  voltage  drop  which 
we  shall  allow.  For  this  purpose  let  us  allow  2'/f 
drop  in  secondary  lines  and  2%  drop  in  consumer's  wir- 
ing. We  shall  then  find  it  necessary  to  maintain  a  vok- 
age  of  approximately  120  volts  during  periods  of  greatest 
load  on -our  secondaries. 

For  our  secondary  system  we  have  the  choice  of  120 
volt  2  wire  single  phase,  120/240  volt  3  wire  single  phase, 
and  variouS()Combinations  of  polyphase  connection. 

The  polyphase  combinations  are  not  generally  used  and 
will  he  omitted  from  this  discussion. 

For  equal  conditions  as  to  load,  voltage  drop,  and  losses, 
the  relative  copper  requirements  by  simple  calculation,  as- 
suming 2  wire  single  phase  line  as  100%  are  as  follows: 

120  volt  single  phase,  2  wire — 100%. 

120/240  volts,  single  phase,  3  wire — 'i7.5%  (neutral  equal 
to  each  outer). 

120/240  volt,  single  phase,  3  wire — 31.25%  (neutral  equal 
to  one-half  each  outer.) 

This  shows  decided  economy  in  use  of  3  wire  systenr, 
havins;  neutral  wire  one-half  the  size  of  each  outer. 


The  problem  of  secondary  lines  usually  resolves  itself 
into  one  of  two  classes; — ■ 

(1)  . — Lines  with  supply  at  one  end  and  the  load  con- 
centrated at  the  other. 

(2)  . — Lines  with  supply  at  one  end  rind  the  load  disiri- 
buted  from  one  end  to  the  other. 

The  first  problem  lends  itself  to  feasy  calculation  as  the 
factors  entering  same  are  well  known.  This  problem  in  city 
distribution  is  not  often  encountered.  However,  in  city 
distribution  or  in  thickly  settled  communities  the  load  is 
generally  of  the  distributed  type.  These  secondary  lines  are 
often  tied  together  at  each  end  and  supplied  from  a  com- 
mon bus  forming  a  network. 

I'or  the  solution  of  this  problem,  in  which  we  shall  as- 
sume the  load  as  evenly  distributed,  we  must  know  the  total 
load  distributed  over  the  line,  and  also  the  distance  of  fur- 
thest consumer  from  the  bus  or  transformer.  Having  chosen 
the  allowable  drop  between  bus  and  furthest  consumer,  say 
at  2%,  we  then  have  an  allowable  drop  2.4  volts,,  total  load 
say  to  20  amps  at  240  volts  and  distance  say  750  feet.    It  is 
well  known  that  for  evenly  distributed  load 
E=rR/2  or  R  =  2E/I 
where  E  =  .\llow'dble  drop 
I  =  Total  load  current 
R==  Total  circuit  resistance. 
R  =  2  X  2.4/20  =  .24  ohms, 
i.  e.  1500  feet  of  wire  =  .24  ohms. 

1000  feet  of  wire  =.16  ohms,  which  corresponds  to  No. 
2  wire. 
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Using  this  method  convenient  tables  can  l)e  calculated. 

In  the  matter  of  voltage  regulation  it  is  clear  that  due 
to  line  drop  the  lamps  near  the  bus  are  operating  at  2'/r 
higher  voltage  than  those  at  the  other  end.  If  voltage  regu- 
lators maintain  constant  voltage  on  lamps  at  the  bus  then 
lamps  at  other  end  operate  on  voltage  varying  2%  betweeti 
full  load  and  no  load.  This  is  also  true  for  lamps  at  the  bus 
end  if  constant  voltage  is  maintained  at  the  lamps  at  distant 
end.  In  the  former  case  the  distant  lamps  at  the  loaded 
period  operate  at  a  voltage  2%  below  normal  and  in  the  lat- 
ter the  lamps  near  bus  operate  at  a  voltage  2%  below  nor- 
ter     the     lamps     near     bus     operate    at    a     voltage  2% 


y^/o/r  Ml.  / 
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Straightaway  feeder   curves — Evenly   Distributed  Load 


above  normal.  However,  if  the  regulators  are  ad- 
justed to  maintain  constant  voltage  at  lamps  at  a  point  be- 
tween the  bus  and  the  distant  end,  so  that  on  peak  the  rise 
in  voltage  of  lamps  at  the  bus  equals  the  drop  in  voltage  of 
lamps  at  distant  end,  then  we  shall  find  that  with  2%  dif- 
ference in  voltage  between  ian'^s  at  each  end  that  the  lamps 
at  either  end  operate  on  voltage  varying  but  1%  from  nor- 
mal, but  in  opposite  directions.  The  point  at  which  we 
should  regulate  to  obtain  this  result  is  approximately  one- 
third  the  distance  from  bus  to  other  end. 

Now  if  we  are  to  allow  a  voltage  change  on  the  lamp.s 
on  account  of  secondary  drop  of  2%  it  is  evident  that  by 
using  regulators  adjusted  for  the  one-third  point  we  can 
use  secondary  conductors  having  twice  the  resistance  found 
necessary,  for  lines  having  constant  voltage  conditions  at 
either  end.  Thus  in  the  problem  above  we  may  use  wire  of 
.'.VZ  ohms  per  thousand  feet.  The  nearest  size  corresponding 
to  this  is  No.  5  wire,  which  has  approximately  one-half  the 
weight  of  the  No.  2  wire. 

This  gives  an  indication  of  the  economy  in  secondary 
conductors  made  possible  by  the  use  of  regulating  equipment 
on  our  supply  lines. 

Transformers 

It  is  apparent  that  v/ith  a  secondary  system,  such  as 
just  described  it  will  be  necessary  at  period  of  maximum 
load  to  maintain  approximately  120  volts  at  the  transformer. 
Therefore,  if  transformers  are  to  have  the  standard  ratio 
of  20  to  1  they  should  have  a  normal  primary  rating  of  2400 
volts. 

Transformers  should  l)e  provided  with  several  percentage 
taps  on  the  primary  windiiig.  The  reason  for  this  will  be 
discussed  under  primary  lines. 

Transformers  should  be  operated  to  carry  at  least  full 
load  during  period  of  maximum  load.  This  is  necessary 
from  a  standpoint  of  efficiency  and  economy,  for  which  no 
idle  transformer  capacity  should  be  installed  on  the  lines. 
I'or  this  unu.sed  capacity  we  are  getting  no  revenue  relurii 


with  which  to  pay  for  the  extra  Icjsses  and  capital  invest- 
nient  charges  such  as  interest,  depreciation,  etc.    In  addi 
lion  to  this  there  is  capital  tied  up  which  might  be  put  to 
more  efficient  use. 

For  the  purpose  of  keeping  the  transformers  loaded  efifi- 
c'ently  it  is  desirable  that  records  and  tests  of  maximum 
loadings  be  kept.  This  would  enable  us  to  see  that  no  idle 
transformer  capacity  is  installed,  and  also  to  avoid  loading 
transformers  to  the  danger  point.  In  the  case  of  transform- 
ers supplying  power  loads  this  is  a  comparatively  simple 
matter  as  the  number  of  consumers  supplied  from  any  one 
bank  is  small  and  connected  load  records  are  easily  obtain- 
ed. On  account  of  heavy  starting  currents  required  on  mo- 
tors it  is  usually  not  advisable  to  carry  in  connected  load 
more  than  about  150%  of  the  rating  of  each  power  bank. 
This  applies  particularly  to  power  banks  rated  under  75  kv.a. 
This  is  a  rough  rule.  It  is  safer  to  check  each  bank 
by  taking  current  readings  at  the  maximum  loaded  periods, 
thus  obtaining  direct  information. 

However,  in  the  case  of  supply  for  lighting  and  heat 
ing  appliances  where  transformers  are  operated  in  banks 
supplying  a  common  bus  and  distributing  network  it  be- 
comes practically  impossible  to  keep  a  useful  up-to-date 
record  of  connected  loads  on  account  of  the  constantly 
changing  large  number  of  consumers,  and  of  the  varying 
load  conditions  of  individual  consumers.  In  this  case  a  good 
check  can  be  obtained  by  taking  current  readings  on  the 
transformers  during  the  hours  of  maximum  load.  The  writer 
finds  that  these  readings  should  be  taken  about  once  per 
month  during  the  winter  months.  The  load  in  summer 
months  is  comparatively  light,  and,  therefore,  readings  are 
not  required.  These  readings  are  conveniently  taken  by 
using  a  so-called  "line  testing  set"  consisting  of  split  cere 
current  transformer  and  ammeter.  This  gives  us  directly 
the  actual  load  demands  on  each  transformer.  The  maximun: 
load  which  any  transformer  may  carry  depends  up  >i.  tht 
temperature  at  which  the  transformer  operates.  Transforni: 
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Straightaway  feeder  curves — 2  54   per  cent,   taps  on  distant  transformers 

ers  are  usually  designed  by  the  makers  to  operate  a:  fi'l 
load  continuously  without  exceeding  50  degrees  C.  rise  in 
temperature  when  the  surrounding  temperature  is  40  degrees 
C.  This  gives  us  the  maximum  temperature  as  'JO  degrees  C. 

Transformers  on  house  lighting  service  operate  at  their 
muxin  rm  loads  during  the  winter  months  when  tempera- 
tures are  low,  usually  below  0  degrees  C.  and  also  during 
the  evening  when  the  temperature  is  usually  somewhat  low- 
er than  in  the  daytime.  In  addition  to  this  they  carry  their 
maximum  load  not  more  than  four  or  five  hours,  and  for  the 
l)aUince  of  the  day  the  load  is  very  light.  From  this  it  can 
be  seen  that  in  order  to  reach  the  high  temperature  for  which 
tlu'v  are  designed   transformers  must  operate  at  consider- 
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ably  more  than  full  load  during  the  hours  of  maximum  load 
in  the  winter  months.  I'nder  conditions  of  service  such 
as  this  they  can  safely  carry  30  per  cent,  overload  without 
damage.  .-Mso  during  the  long  period  when  they  carry 
little  load  they  obtain  an  opportunity  to  cool  down  again  to 
a  comparatively  low  temperature. 

In  addition  to  information  as  to  loading  of  the  transform- 
ers these  readings  tell  us  how  closely  the  loading  is  l)alanc'.'d 
on  either  side  of  the  neutral.  If  the  load  is  found  to  be  un- 
l)alai".ced  steps  can  easily  be  taken  to  reconnect  service  to 
bring  about  a  l)alaiice.  Connected  load  or  consumers'  de- 
mand  records  do  not   give  us  information   on   this  point. 


It 


Straight-away  feed:r  curves — Regulated   at  one-third  distance 

Wliere  such  records  are  relied  upon  there  is  a  possibility  of 
producing  a  heavy  overload  on  one-half  the  transformer 
when  connected  for  three  wire  operation  and  still  not  have 
a  heavy  total  load  on  the  transformer.  There  is,  therefore, 
danger  of  burning  out  the  transformer.  Also  if  trouble  de- 
velops on  one  side  of  the  secondary  system  in  the  form 
of  a  short  circuit  well  out  from  the  transformer  sufficient 
primary  current  may  not  flow  to  blow  the  primary  fuse  again 
producing  a  danger  of  a  burn  out. 

When  transformers  supply  three  wire  secondaries  it  is 
desirable  to  operate  them  connected  for  10  volts,  two  in 
series  across  the  outers.  When  so  connected  should  the 
transformers  on  one  side  of  the  neutral  blow  their  fuses 
due  to  any  cause,  only  one-half  of  the  transformer  bank 
becomes  inoperative  as  the  other  transformers  will  con- 
tinue to  supply  service.  Thus  where  two  wire  services  are 
supplied  but  one-half  the  consumers  are  without  ligJit. 
When  three  wire  services  are  supplied  and  these  are  becom- 
ing general  particularly  for  store  lighting,  it  follows  that 
but  one-half  of  each  consumers'  lights  are  out  of  commis- 
sion, which  is  much  less  inconvenient  than  to  have  all  lights 
out.  The  secondaries  of  transformers  operating  at  120  volts 
.3  wire  must  be  grounded  at  the  neutral  point  if  three  wire, 
and  two  wire  one  side  must  be  grounded.  For  the  purpose 
of  grounding  driven  pipes  at  the  side  of  the  poles  have  for- 
merly been  largely  used  but  these  are  found  to  be  often  of 
little  use  and  are  not  recommended.  Solid  grounds  should 
be  installed.  These  are  best  obtained  by  connection  to  wa- 
ter mains  or  pipes,  and  if  these  are  not  available  copper 
plates  buried  in  coke  should  be  used.  These  should  be  plac- 
ed deep  enough  to,  lie  in  earth  permanently  moist. 

All  transformers  should  be  protected  by  lightning  ar- 
resters, placed  on  the  same  pole  as  the  transformers.  How- 
ever, it  is  well  to  run  a  separate  ground  wire  to  the  ground 
plate  independent  of  the  neutral  grounding  wire. 

Primary  Line 

(c)  Under  primary  lines  will  be  included  all  lines  in- 
tended to  supply  transformers  having  primary  windings  nom- 


inally rated  at  2,400  volts.  As  to  choice  of  such  lines  we 
have  the  following: 

(1)  . — Sijiigle  phase,  2  wire,  2400  volt. 

(2)  . — Three  phase,  :!  wire,  2400  volt  (delta  connected  ) 
Ci). — Three  phase,  :i  wire,  2400  volt  (star  connected). 
(4). — Three  phase,  four  wire,  2400  volt  (star  connected.) 
There  is  also   the   two  phase  2400  volt   system  having 

either  3,  4  or  5  wires,  but  on  account  of  this  l)eing  now 
more  or  less  obsolete  it  shall  be  omitted  from  this  discus- 
sion. 

Now  let  us  take  up  the  question  from  standpoint  of  cop- 
per requirements.  Easy  calculations  show  that  for  e(|iial 
conditions  as  to  load,  voltage  regulations  and  losses,  and 
assuming  the  copper  required  for  the  snigle  phase  2  wire 
lines  as  100  per  rent.,  the  following  obtains; 

Table  1 — System  Copper  Required 

wire  s'ngle  phase  2400  V.  1007f 
:!  wire  three  phase,  2.400  \.  (delta)  757' 
:i  wire  three  phase,  2400  V.  (star)  2.5% 
\  wire  three  i)hase.  2400  V.  (star)  29.107 

(neutral  wire  one-half  outer) 
4  wire  three  phase.  2400  V.  (star)  .33.337c 

(neutral  wire  same  as  outer) 

This  clearly  shows  advantages  in  the  choice  of  one  of 
the  2400  volt  Star  connected  systems. 

.Again  let  us  decide  as  to  nature  of  secondary  service  to 
be  supplied.  It  is  desirable  to  supply  mixed  lighting  and 
power  loads  from  the  same  primary  lines  to  avoid  duplica- 
tion of  feeder  equipment  and  lines,  more  so  if  the  power 
loads  are  moderate  and  do  not  overlap  the  lighting  loads  to 
any  great  extent.  This  condition  allows  the  feeder  regulat- 
ing equipment  to  care  exclusively  for  lighting  loads  when 
operating  at  maximuin  load,  without  interference  from  pow- 
er load  surges  so  detrimental  to  good  regulation.  Where 
considerable  power  load  only  has  to  be  taken  care  of  un- 
regulated three  phase  feeders  should  be  run  as  motor  loads 
do  not  require  closely  regulated  service.   A  choice  of  feeder 


1? 
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Feeder  and  main  curves 


supplying  exclusive  power  or  mixed  loads  will,  therefore, 
eliminate  the  choice  of  the  single  phas€  feeder  leaving  us 
the  three  phase  systems. 

Where  three  phase  power  loads  are  to  be  supplied  it  is 
often  desirable  to  connect  two  transformers  in  open  delta 
on  secondary  side,  thus  making  it  possible  at  any  time  to 
close  the  delta  with  a  third  transformer  should  a  larger 
power  demand  occur.  The  reverse,  of  course,  is  desirable 
also  and  it  should  be  possible  to  continue  service  if  one 
transformer  (where  three  are  used)  becomes  defective.  This 
condition   can   be  handled  by  the   three   wire  three  phase 
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delta  system  and  by  the  four  wire  three  phase  star  system. 
This  cannot,  however,  be  supplied  from  the  three  wire  star 
connected  system. 

Referring  to  the  matter  of  reRulatinj;  c(|uii)nicnt  re(|Uired 
for  lighting  loads  the  three  phase  4  wire  system  has  decided 
advantages.  With  a  single  phase  regulator  on  each  phase 
wire  this  can  be  adjusted  to  act  independently  without  in- 
terference through  load  condition  on  the  other  phases.  The 
regulator  action  is  quite  stable  and  compares  in  this  respect 
to  the  single  phase  feeder  and  regulator.  This  is  not  the 
case  in  regulating  delta  connected  feeders  where  unbalanc- 
ing of  loads  on  the  various  phases  cannot  be  so  nicely  taken 
care  of.  Changes  of  this  kind  usually  effect  all  phases. 
Another  feature  which  is  in  favor  of  the  4  wire  star  con- 
nected system  is  the  fact  that  on  account  of  the  higher  vol- 
tage between  phase  wires  it  is  possible  to  transmit  with 
equal  sized  conductors  and  with  equal  voltage  drop  any 
given  load  approximately  three  times  the  distance  possible 
in  the  delta  system.  This  is  desirable  where  loads  in  sulj- 
urban  districts  have  to  be  handled. 

The  above  considerations  would  lead  us  to  the  adoption 
of  4  wire  star  connected  system. 

Where  a  heavy  secondary  network  is  to  be  supplied  the 
neutral  wire  of  this  can  be  used  as  a  common  neutral  for 
the  primary  lines  as  well,  thus  saving  an  additional  wire  and 
giving  us  the  economy  in  copper  of  the  2400  volt  .3  wire  star 
connected  system. 

As  in  the  case  of  secondary  lines  the  problem  resolves 
itself  into  the  two  general  classes: 

(1)  . — Lines  with  load  concentrated  at  the  end. 

(2)  .— Lines  with  load  distributed  from  one  end  to  the 
other. 

The  distril)uted  form  of  load  is  more  commonly  encoun- 


L-VK  and  weight  of  h'eeder  in  ••|-'eeder  Main"  =  J.^.  this  or 
•L-/2R  X  constant. 

The  mains  are  of  length  "L"  and  of  same  weight  as  the 
feeder  or  =  Constant  X  L-/2R. 

Therefore  the  mains  of  length  "L"  have  resistance  ":l  li" 
or  each  main  of  length  L/2  has  resistance  "R". 

.Vow  drop  in  straightaway  feeder  =  IR/2  (shown  aljove). 
Then  for  feeder  and  main  system  we  have: — 

Drop  in  feeder  portion  IR/2,  i.e.  drop  in  feeder  of  re- 
sistance R/2  with  load  I  concentrated  at  one  end. 

And  drop  in  main  1/2  X  R/2  since  this  is  distributed  load 
of  current  =  1/2  I  and  resistance  R. 

Therefore  Total  drop  =  IR/2  +  lR/4  =  :iIR/4. 

Thus  we  see  that  for  straight-away  feeder  we  have  less 
drop  to  most  distant  transformer  than  in  the  feeder  and 
main  system  for  equal  costs  as  to  copper  used.  Therefore, 
this  system  should  be  used  where  constant  voltage  is  being 
maintained  at  the  station  and  feeder  voltage  regulating  de- 
vices are  not  used. 

Now  let  us  consider  the  use  of  feeder  voltage  regulators. 

In  the  "Straightaway"  feeder  there  is  a  total  drop  of 
IR/2  and  if  we  regulate  for  the  l/.'i  point  as  discussed  under 
secondary  lines  we  have  a  variation  of  voltage  due  to  line 
drop  of  1 R/4  delivered  to  transformers  at  either  end  of  the 
feeder. 

Now  in  the  case  of  feeder  and  main  system  above  dis- 
cussed, if  we  regulate  for  the  l/li  point  between  centre  of 
distributitm  and  the  end  of  the  mains  we  have  a  variation 
of  only  IR/8  since  total  drop  in  the  main  is  IR/4. 

Thus  we  have  only  one-half  the  variation  between  trans- 
former although  we  have  more  total  line  drop. 

If  we  assume  I  R/2  =  49^  or  96  volts  on  2400  volt  line  we 
can  tabulate  for  easy  reference  the  following: 


Full  Load  Conditions. 

Total  Primary  line  drop  Station  to  most  distant  transformer. 
Line  drop  to  nearest  transformer. 

Dif?erence  in  voltage  between  nearest  and  furthest  trans- 
former. 

If  regulating  equipment  takes   care   of   one-half  this  drop 
maxmuma  difference  of  voltage  applied  to  transformers 


Single  Feeder  Feeder  &  Mains 

(IR/2)  9()  Volts  IR/2  +  IR/4  144  Volts 
0  Volts  IR/2  96  Volts 


IR/2  96  Volts  IR/4 
IR/4  48  Volts  IR/8 


48  Volts 
24  Volts 


tered,  and  for  the  purpose  of  this  discussion  we  will  as- 
sume that  the  load  is  evenly  distributed. 

For  the  supply  of  such  loads  we  ■  have  two  general 
schemes  of  primary  layout,  namely  the  straightaway  feeder 
with  small  branches  and  the  centre  of  distriliution  or  "feeder 
and  main"  system. 

In  the  straightaway  feeder  loads  are  taken  off  along 
the  line  while  in  the  feeder  and  main  types  the  feeder  is  run 
to  a  centre  of  distribution  at  the  centre  of  the  load  and 
mains  are  run  in  all  directions  from  this  centre.  Xo  loads 
are  taken  of?  the  feeder  between  the  station  and  the  centre 
of  distri))ution  but  are  all  taken  off  the  mains. 

Let  us  assume  a  case  of-  feeder  of  length  "L"  witli  load 
evenly  distributed  along  its  whole  length.  The  total  load  in 
amperes=I.  Consider  Init  one  wire  of  lc;igth  "L"  liaving 
resistance  R. 

Then  for  evenly  distributed  load  tin-  drop  E=I  R/2  or 
R  =^:2E/I.  '  ■ 

.\'(;w  comi)are  this  witli  a  feeder  a'ul  main  where  the 
feeder  is  run  to  a  point  L/2  from  the  station  and  two  mains 
are  run  one  back  tf)  the  station  and  one  to  distant  end  I.. 
Suppose  we  wish  to  use  sanie  amount  of  copper  as  in 
straightaway  line  we  then  have  feeder  of  resistance  =  R/2 
and  two  mains  together  f)f  lengtli  "L"  wliose  weight  is  the 
same  as  feeder  whose  lengtli  is  L/2  and  resistance  R/2. 

.Vow  weight  of  conductor  =  constant  x  length-/Resist- 
ance. 

Then     weight    of    straightaway    conductor  =r  C(.iistaiit  ■ 


It  is  clear  that  when  feeder  regulators  are  used  compen- 
sating for  line  drop  that  closer  regulation  can  be  obtained 
on  feeder  and  main  system. 

Xow  take  the  case  of  a  feeder  which  is  supplied  with 
constant  voltage  at  the  station  end  and  no  compensating 
apparatus  for  line  drop  is  used.  Suppose  also  that  we  allow 
10  per  cent,  primary  line  drop  it  is  clear  that  oii  peak  the 
most  distant  transformer  operates  on  but  90  per  cent,  of 
normal  voltage  and  neglecting  transformer  regulation  and 
secondary  drop,  lamps  on  this  transformer  are  receiving  only 
90  per  cent,  of  rated  voltage.  If  now  we  operate  this  trans- 
former on  a  .5  per  cent,  tap  in  the  primary  winding  we  shall 
deliver  95  per  cent,  of  rated  voltage  to  the  lamps,  and  de- 
liver 10.')  per  cent  of  rated  voltage  at  no  load.  Thus  on  peak 
when  100  per  cent,  of  lamp  load  is  in  service  these  are  re- 
ceiving 9.5  per  cent,  of  rated  voltage  instead  of  90  per  cent 
and  no  load,  when  few  lamps  are  affected,  we  deliver  105  per 
cent.  \'olts  instead  of  100  per  cent.  Thus  by  the  use  of  the  tap 
we  deliver  l)Ctter  average  service  at  the  lanq)  than  without. 


The  great  problem  of  the  electrical  industry 
of  the  future  is  the  commercial  problem. — W.  L. 
Goodwin. 
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Inspection  Trip  Over  Chippawa  Power  Development 


'llie  cunvention  wound  up  (in  Saturday  morning  with  a 
trip  over  the  Chippawa  Power  Development  work  of  the 
Ontario  Commission.  A  brief  description  of  the  work  to 
date  is  given  herewith,  with  typical  illustrations  to  indicate 
the  various  operations  and  the  statue  of  their  advancement. 

Thirteen-Mile  Canal 

The  route  of  the  big  canal  which  will  carry  the  water 
to  the  turbines  at  Queenston  is  shown  in  the  map  herewith. 
This  route  is  about  12)4  miles  long,  with  the  intake  on  the 
.Viagara  I^iver  at  Hog  Island,  Chippawa,  about  two  miles 
above  Niagara  Falls.  The  tailrace  is  on  the  Xiagara  River 
about  one  mile  above  Queenston.  The  intake  will  be  in  what 
is  known  as  the  Grass  Island  Pool  of  the  Niagara  River. 
The  mean  monthly  elevation  of  this  pool  varies  about  one 
foot. 

The  normal  elevation  of  Lake  Erie  is  .jT.'I  feet;  of  Grass 
Island  Pool,  563;  of  the  proposed  power  house  site,  247;  and 
of  Lake  Ontario,  245.  Probably  no  river  has  a  more  Uni- 
form regimen  than  the  Niagara.  The  minimum  flow  is  about 
half  the  maximum,  and  over  a  period  of  fifty  years  the  maxi- 
mum difference  in  mean  monthly  levels  under  normal  condi- 
tions, either  at  Queenston  or  Chippawa,  amounts  to  only 
about  six  feet. 

The  best  intake  and  power  house  locations  were  first 
determined  upon,  with  a  view  to  the  maximum  utilization 
of  the  available  head,  and  contours  and  borings  were  then 
stud'ed  to  decide  by  what  route  a  canal  could  connect  thojc 
two  points  to  the  best  hydraulic  an  deconomic  advantage. 
The  intake  was  located  at  Hog  Island  partly  on  account 
of  that  point  being  just  above  the  critical  section  at  which 
the  water  begins  to  speed  up  for  its  passage  over  the  Falls. 
Location  further  up  the  river  would  have  meant  a  larger 
canal  and  further  downstream  would  have  necessitated  a 
loss  of  head.  Another  reason  equally  important  for  locating 
the  intake  at  Chippawa  was  the  use  which  could  be  made 
of  the  natural  channel  of  the  Welland  River— often  called 
Chippawa  Creek — which  comprises  about  4J4  miles  of  the 
route  of  the  Canal,  leaving  only  about  syi  miles  to  be  ex- 
cavated, although  the  Welland  River  will  have  to  be  some- 
what deepened.  The  flow  of  the  Welland  River,  which  is 
a  sluggish  stream  with  a  very  flat  gradient,  will  he  re\ersed 
for  this  4J4  miles. 

S%  Miles  Excavation 

_This  8^2  miles  of  excavated  section  compares  with  19^ 
miles  for  the  old  Jordan-Erie  scheme,  and  the  net  head  is 
.■?05  feet,  compared  with  a  possible  299  feet  for  the  Jordan- 
Erie  project.  (See  map). 

The  gradients  adopted  for  the  canal  average  about  one 
foot  per  mile,  or  a  total  of  about  eight  feet  in  the  8^  miles 
of  excavated  canal.  The  loss  of  head  in  the  penstocks,  due 
to  friction,  may  amount  to  upwards  of  two  and  a  half  feet, 
and  the  loss  in  the  Welland  River  from  Hog  Island  to  Mont- 
rose, where  the  excavated  canal  begins,  will  be  about  6 
inches,  under  maximum  load,  so  that  the  total  loss  of  head 
will  be  about  11  feet,  making  the  net  effective  head  about 
three  hundred  and  five  feet  under  normal  conditions. 

Thus,  of  the~:!27  feet  normal  difference  in  level  between 
the  two  lakes,  only  22  feet  head  will  be  lost — 10  feet  between 
Lake  Erie  and  Hog  Island,  11  feet  between  the  intake  and 
the  tailrace.  and  two  feet  between  the  point  of  discharge 
of  the  tail  water  and  Lake  Ontario. 

The  power  house  will  be  located  in  the  bottom  of  the 
gorge,  about  three-quarters  of  a  mile  above  the  Lewiston 


Bridge,  just  below  where  the  last  rough  water  disappears. 
The  clifTs  the  nearly  vertical  at  this  point,  and  as  the  gate- 
house will  be  on  the  cliff  immediately  above  the  power  house, 
the  penstocks  will  be  nearly  vertical  and  only  about  450  feet 
long,  thus  reducing  cost  and  head  loss  to  a  minimum. 

With  this  scheme  of  deevlopment  about  ;iO  h.p.  will  be 
obtained  from  each  second-foot  of  water  used,  compared 
with  about  14  h.p.  per  second-foot  obtained  by  the  existing 
plants  at  Niagara  F"alls.  With  36,000,  the  whole  treaty  al- 
lotment of  second  feet  available,  over  1,000,000  h.p.  can  l)e 
developed. 

All  of  the  excavated  section  of  the  canal  will  be  in 
solid  rock,  with  the  exception  of  1^  miles  of  earth  section 
running  north  from  the  Welland  River  and  half  a  mile  of 
earth  section  across  the  whirlpool  ravine.  These  sections 
will  be  trapezoidal  in  shape,  lined  with  rip-rap.  The  section 
at  the  whirlpool  will  also  be  faced  with  concrete. 

Rock  Section 

The  rock  section  is  48  feet  wide  at  the  l)ottom,  with 
perpendicular  sides,  the  average  wetted  section  being  ..5 
feet  deep  and  lined  with  concrete.  The  velocity  in  the  rock 
section  will  be  about  6  feet  per  second  when  the  plant  is 
under  maximum  load.  The  earth  overburden  above  the 
rock  surface  will  be  generally  sloped  I'/z  to  1,  but  a  flatter 
slope  is  provided  for  where  local  conditions  require  it. 

The  Commission  has  purchased  a  tract  of  land  as  a 
right-of-way  which  will  be  sufficient  for  all  present  and 
future  needs.  This  right-of-way  includes  about  200  acres 
near  St.  David's  which  will  I)e  used  as  a  dump  for  the  dis- 
posal of  excavated  earth  and  rock. 

At  a  point  2,400  feet  distant  from  the  gatehouse,  the 
canal  begins  to  widen  into  the  forebay,  the  forebay  gradu- 
ally increasing  in  width  to  four  hundred  feet,  which  will  be 
the  approximate  overall  length  of  the  gate  house.  The  in- 
itial development  provides  for  four  steel  penstocks  each 
about  14  feet  in  diameter,  450  feet  long;  and  one  exciter 
■penstock,  about  5  feet  diameter. 

Provision  is  being  made  for  the  installation  of  four  main 
generating  units  each  of  50,000  h.p.  capacity.  Both  the  gate 
house  and  the  power  house  are  so  .designed  that  they  may 
Ije  extended  whenever  conditions  warrant. 

The  surveys  for  the  work  were  begun  in  1914  and  con- 
tinued for  nearly  two  years,  uring  the  year  1917  the  con- 
struction plant  was  brought  onto  the  job  and  assembled, 
and  during  the  first  part  of  1918  the  camps  were  completed. 

The  Three  Largest  Shovels  Ever  Built 

The  main  equipment  for  the  earth  and  rock  excavation 
consists  of  three  of  the  largest  electrically  driven  shov- 
els ever  t)uilt.  They  are  of  the  revolving  type,  built  by  the 
Bucyrus  Company,  and  are  fitted  with  an  8-cubic-yard  buck- 
et for  excavation  in  earth,  and  a  5-cubic-yard  for  rock  work. 
The  boom  on  these  shovels  is  about  90  feet  long,  and  the 
dipper  stick  58  feet.  Either  shovel  can  load  dump-cars 
which  stand  on  a  track  the  level  of  which  is  62  feet  above 
the  level  of  the  track  on  which  the  shovel  stands.  The 
shovel  rests  on  two  tracks  (four  rails)  30  feet  centre  to 
centre  and  is  mounted  on  16  wheels.  The  nominal  horse- 
power of  each  of  the  two  shovels  is  715  h.p.,  upon  a  half- 
hour  intermittent  rating.  Each  sliovel  weighs  over  300  tons, 
contains  75  tons  of  ballast,  and  has  a  capacity  of  3,000  to 
5,000  cubic  yards  per  10  hour  day  when  handling  earth. 

There  are  also  five  other  electrically-driven  shovels  at 
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One  of  the  electric  locomotives.     Note  the  double  trolley  arrangement,  two  poles  on  each  side 


work,  having  dipper  capacities  ranging  from  l/^^  cubic  yards 
to  4;/2  cubic  yards. 

On  the  Welland  River  section  of  the  canal,  a  Lidger- 
wood  cable  excavator  is  at  work,  fitted  with  a  3-cub:c-yard 
Anderson-Evans  clam.  The  cableway  has  an  80-foot  head 
tower  and  60-foot  tail  tower,  and  a  span  of  800  feet.  The 
excavated  material  is  being  disposed  of  along  the  north 
bank  of  the  river.  The  width  of  tlie  Welland  River  at  the 
water  line  averages  about  1500  feet. 

The  Commission  has  purchased  one  hundred  and  fifty 
20-yard  Western  airdump  cars,  each  of  80,000  pounds  capa- 
city; also  seven  40-ton  steam  locomotives  and  twelve  50- 
ton  electric  locomotives.  The  steam  locomotives  are  switch- 
ers purchased  from  the  Pennsylvania  Railroad.  The  electric 
locomotives  were  built  by  the  National  Steel  Car  Company, 
Limited,  of  Hamilton.  Ontario,  six  of  them  Iseiiig  cjustruct- 
ed  with  General  Electric  equipment  and  six  with  Westing- 
house  equipment.  Two  pile-drivers  are  at  work  on  the  river 
section.  There  are  three  40-ton  and  two  15-ton  Bay  City 
locomotive  cranes  for  general  utility  work. 

15,000,000  Cubic  Yards  of  Excavation 

It  is  estimated  that  i),00(),0()0  cubic  yards  of  earth  and 
4,000,000  cubic  yards  of  rock  must  be  removed  from  the 
excavated  section;  and  from  tlie  river  section,  2,000,000 
cubic  yards  of  material,  mostly  eartli. 

At  the  present  time  the  material  which  is  being  exca- 
vated from  tlic  Whirlpool  sections  is  l)eing  used  to  lill  the 
old  Whirlpool  gulley,  but  tiie  main  dumj),  as  already  noted, 
will  be  at  St.  David's.  A  double-track  railway  line  runs  the 
full  length  of  the  canal  from  Montrose  to  the  forebay,  and 
a  21/^  mile  span  connects  the  main  line  with  the  St.  David's 
dump. 

There  will  be  \ariiius  other  brandies  of  tlie  railway 
constructed  from  time  to  time  as  needed.  .\  railway  will 
l)robab!y  l)e  built  from  tlie  power  house  to  connect  with  the 
Michigan  Central  at  Queenstoii  to  bring  in  the  machinery 


and  to  take  out  the  materials  excavated  from  the  power 
house  substructure. 

The  railroad  lines  are  all  electrified,  the  trolley  wires 
l)eing  offset  to  one  side  of  the  track,  and  carried  in  clamps 
devised  by  the  Commission's  line  construction  department. 
These  clamps  and  the  hangers  which  suspend  them  from 
the  poles  are  all  n\ade  up  of  standard  material,  and  are  so 
arranged  that  the  temporary  use  of  the  material  does  not 
injure  it. 

I'ramed  timber  trestles  are  set  alongside  the  dump  and 
other  temporary  tracks  to  carry  the  trolley  wire.  These 
trestles  are  mounted  on  wheels  or  skids  and  can  be  remov- 
ed readily  by  a  locomotive  crane  when  it  is  necessary  to 
shift  the  track.  , 

In  the  Whirlpool  yards  is  located  a  large  repair  shop 
containing  drills,  shapers,  planers,  lathes,  forges,  steam- 
hammers  and  wood-working  machines'.  The  Commission 
has  built  about  eighty  buildings,  including  bunk  houses, 
freight  houses,  offices,  machine  shop,  storehouses,  substa- 
tion, etc.;  also  a  number  of  buildings  are  used  which  were 
on  various  parcels  of  purchased  property. 

Gunite  Buildings 

Most  of  the  buildings  are  of  frame  construction,  but 
are  being  "gunited"  on  the  outside  over  tar  paper  and  wire 
mesh,  using  1  to  ?,  mix  of  cement  and  sand.  Sharp  concrete 
sand  is  being  used  and  the  "gunite"  applied  with  cement- 
guns.  The  substation,  machine  shop  and  all  of  the  more 
important  buildings  have  already  been  fireproofed  in  this 
manner,  and   it   is  tj|i^ ,  jiijj^^l)j|l\©n   to  "gunite"  most   of  the 


The  great  problem  of  the  electrical  industry 
of  the  future  is  the  commercial  problem. — W.  L. 
Goodwin. 
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iither  l)uil(lings.  The  liunkliouses  are  cnnifortahly  arr:inf>ocl 
or.  the  cottaRC  plan. 

The  crushing  plant  is  located  on  the  forebay.  It  is 
equipped  with  three  secondary  crushers  of  the  gyratory- 
type  and  one  4  in.  .x  60  in.  Taylor  jaw  crusher  which  will 
have  a  mininuun  capacity  of  2,000  cubic  yards  of  crushed 
stone  per  day. 

The  rock  excavation  at  the  forebay  is  loaded  into  skips 
which   are  picked  up  by  a  locomotive    crane     and  which 


Centering  for  one  cf  the  concret:  bridges  ovir  the  C'.iippawa  power  canal 


dump  into  a  bin.  A  belt  conveyor  carries  the  stone  from 
the  bin  to  the  crushers  and  from  thence  by  another  con- 
veyor to  the  cars. 

There  are  four  railway  brids^es  to  be  constructed  over 
the  canal,  one  for  the  Niagara,  St.  Catharines  and  Toronto 
Railway  (electric),  one  for  the  Wabash  Railroad,  one  for  the 
Grand  Trunk  and  Michigan  Central  Railroads.  These  will 
be  reinforced  concrete  arch  bridges.  There  will  also  have  to 
be  constructed  a  number  of  highways  and  foot  bridges  to 
carry  the  various  roads  across  the  canal. 

Several  hydraulic  models  are  being  prepared  at  Duf 
ferin  Islands,  near  the'  Ontario  Power  Company's  intake 
in  the  Niagara  River.  These  models  are  based  on  designs 
prepared  by  the  Commission  ar.d  are  for  the  purpose  of 
studying  the  design  of  the  intake  at  Hog  Island.  The  de- 
sign, of  the  intake  works  will  be  based  upon  the  results  of 
these  studies. 


Trade  Publication 

Metal  Molding — The  National  Metal  Molding  Com- 
pany, Pittsburgh,  Pa.,  have  distributed  a  reference  chart  for 
wiremen  showing  the  various  fittings  and  devices  used  in 
connection  with  No.  222  two-wire  and  No.  333  three  and 
four-wire  "  National "  metal  molding  which,  it  is  pointed 
out,  are  inter-connecting.  This  chart  is  suitable  for  hang- 
ing up  in  the  shop  and  a  complete  pocket-size  descrip- 
tive bulletin  will  be  sent  by  the  company  on  request. 


The  shareholders  of  the  North  American  Pulp  &  Paper 
Companies  have  approved  of  the  organization  of  a  company 
— the  Saguenay  Pulp  &  Power  Co. — to  take  over  the  Sag- 
uenay  Power  &  Light  Co.  and  the  power  plants  and  other 
properties  of  pulp  and  paper  companies.  The  new  company 
will  obtain  possession  of  water  powers  capable  of  produc- 


ing 200,000  li.p.,  of  which  its  subsidiaries  are  now  usin^  :iO,OOC 
li.p.,  this  including  current  for  light  and  power  for  severa! 
villages. 


Schedule  of  Motor  Sizes  for  Farms 

The   Westinghouse   Electric   and    Manufacturing  Com- 


pany  have  prepared  the  following  list  of  motors  as  suitable 

for  the  various  appliances 

now  rapidly 

becoming 

standard 

for  farm  workers.    Conditions  will  vary. 

of  course,  but  the 

list  will  at  least  provide  a 

basis  from 

whicli  to 

make  an 

intelligent  estimate. 

Motor  Horsepower  Size  Most 

M  achinc 

Minimum 

Maximum 

Used 

I' eed  grinders   (small)    .  .  . 

;j 

10 

3 

1  ctd     ^rillLl\:Ir>     Walgv^  ... 

...  10 

30 

15^ 

10 

25 

15  to '20 

.illl               1  >    'ctllil     IlllAlVvI  >  ... 

...  10 

20 

15 

MT"P^rl#'t"C       1(1 -  111  f*VilllH**r 

...     1  :J 

IS 

15 

'I'Iir#**;n#*r*;     '-t'^-iii  cvlinnpr 
1                               •>»    III.  v.^*''"^^' 

. . .  ;!0 

50 

40 

1 

lOVVvl  SilLIKI?*   

...  10 

15 

15 

I*  !j  11  n  1 11  cT     m  1 1 1  c 

A 

f«r'>iii  criiirw'rc 

.  ^ 

f»T*'ll?l  #*lfV3tMrQ 

5 

•> 

10 

5 

VliUUIIIv  I  >     \  V<tV.ULlIll    ^yslt  111  f 

1 

3 

VilDUI|l(.l3     ^ILVUlVIll^/  ... 

1  .■ 

•> 

1 

;! 

15 

Root  cutters   

1 

5 

2 

C  ord   wood  saws   

3 

10 

5 

1 

4 

2 

3 

25 

II 'it      <*fiit:ri*>t"c  • 

'vai     LlLir^ilCIs*.*.  •. 

2 

10 

5 

o 

5 

1    Irw'fT  r'lit't'fT'c 

'A 

A 

. 

5 

3 

\_iLciiii     rtcjJciitinJir*     ...  ... 

1/10 

A 

Hnttf*r  r^iiini*; 

% 

3 

Milking  machines  

3 

5 

5 

Bottle  washers  

X'acuum  system  

3 

3 

Refrigeration  

25 

3  to  5 

Vs 

A 

Emery  wheels   

...  H 

1 

'A 

'A 

A 

1/15 

A 

1/10 

Sewing  machines  

1/40 

1/30 

1/30 

Buffers  and  grinders  

1/40 

1/30 

1/30 

Portable  vacuum  cleaners  . 

1/83 

1/45 

1/83 

Large  ice  cream  freezers 

Ys  ' 

A 

Washing  machines   

2 

to  K 

Centrifugal  dryers   

1 

2 

1 

Mangles   

54 

1 

/2 

'A 

•K 

Va 

Sausage  stufifers   

Vi 

1 

'A 

Water  pumps   

A 

1 

V2 

Real  Service 

A  citizen  went  into  an  electric  shop  in  Toronto,  recent- 
ly, to  purchase  some  base  plugs.  He  was  told  they  were  an 
old  style;  the  store  didn't  stock  them.  Did  he  know  where 
they  could  be  got  ?  No,  the  only  thing  for  the  customer 
to  do  was  try  some  of  the  other  electric  stores.  One  of  the 
"other  stores,"  fortunately,  had  a  difTerent  way  of  handling 
these  matters.  The  customer  was  told:  "No,  we  don't  stock 
them  as  they  are  rather  out  of  date,  but  just  leave  your  or- 
der and  we'll  have  them  for  you  inside  of  a  day." 

That's  a  considerable  difference  in  store  service.  Is 
there  any  doubt  about  which  store  the  customer  will  go  to 
for  future  purchases  ? 


The  annual  convention  of  the  Illuminating  Engineering 
Society  will  be  held  in  the  Hotel  Sherman,  Chicago,  Oc- 
tober 20-23.  At  the  annual  election  of  officers  of  the  society, 
held  on  June  12,  Mr.  S.  E.  Doane  was  elected  president. 
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The  Contractor  -  Dealer  of  Tomorrow— Some 
Suggestions  as  to  the  Immediate  Fields  to 
be  Covered  are  Offered  for  Practical  Con- 
sideration by  Mr.  John  C.  Rendler, 
President  Southern  California 
Electric  Company* 

"There  is  a  tide  in  the  affairs  of  men,  wliieli  taken  at  the 

flood,  leads  on  to  fortune: 
Omitted,  all  the  voyage  of  their  life  is  hound  in  shallows  and 

in  miseries." 

On  such  a  full  sea  are  we  now  afloat,  and  we  must  take 
the  current  when  it  serves,  or  lose  our  ventures." 

How  well  the  words  of  Shakespeare  will  apply  to  the 
Electrical  Contractor-Dealer  of  Tomorrow,  time  alone  can 
tell.  Are  we  ready  to  take  the  current  when  it  serves?  1 
say  we  are.  In  order  to  more  clearly  define  the  scope  of  the 
"contractor"  from  that  of  the  "dealer"  and  l)ecause  there 
is  a  distinction  between  the  two.  1  am  goin.^  to  deal  with 
them  separately. 

The  Future  Contractor 

The  Contractor  of  Tomorrow  is  a  man  neat  and  clean  in 
his  personal  appearance,  his  associates  are  architects,  build- 
ing contractors,  and  proprietors  of  commercial  and  industrial 
l)usinesses.  He  will  have  a  thorough  knowledge  of  his  busi- 
ness, its  possibilities  for  development,  expansion  and  oppor- 
tunities. He  will  use  only  highgrade  materials  and  employ 
good  machines,  because  no  business  can  progress  on  any 
other  principle. 

The  contractor  will  consider  his  vocation  worthy  and  as 
affording  him  an  opportunity  to  serve  society.  Society  de- 
mands honorable  business  methods  and  unless  a  business  is 
constructed  on  such  a  foundation,  all  of  our  ventures  will 
be  lost.  We  will  associate  with  men  who  compose  the  other 
branches  of  the  industry,  make  our  dealings  with  them,  as 
also  our  competitors,  on  an  ethical  basis,  thereby  retaining 
their  friendship,  have  access  to  their  council  and  advice,  keep 
abreast  with  the  times,  particularly  in  our  own  industry,  then, 
and  not  until  then,  take  the  current  when  it  serves. 

Residential  Work 

In  residences  and  apartment  houses,  too  little  attention 
lias  been  paid  to  correct  illumination,  wiring  for  lamp  socket 
and  heavy  wattage  appliances.  We  so  often  find  a  residence 
in  which  the  wiring  has  been  poorly  laid  out.  The  general 
illumination  is  not  sufficient  for  the  room,  the  color  of  the 
walls  and  ceiling  have  received  no  consideration,  the  fix- 
tures are  selected  from  the  standpoint  of  beauty  and  price 
rather  than  efficiency,  and  a  harmonizing  effect.  The  switch 
locations  are  placed  at  the  most-  convenient  place  for  the 
contractor,  rather,  than  for  the  consumer;  I  have  seen  some 
very  nice  residences  and  apartments,  recently  -constructed, 
with  no  provision  for  the  many  lal)or-saving,  lamp  socket 
devices.  Here  tlie  Contractor  of  Tomorrow  will  demon- 
strate his  knowledge.  No  residence  or  apartment  house  will 
be  wired  by  him,  or  under  his  supervision,  that  does  not  have 
provision  in  every  room  for  a  plug,  of  sufficient  capacity  for 

•Before  ihc  \.K.T-.A. 


(iOO  watts.  In  addition  to  these,  jjrovision  will  be  made  for 
the  special  plugs  to  care  for  the  washer,  cleaner,  iron,  toast- 
er, percolator,  and  the  curling  iron  in  Madame's  boudoir.  A 
few  other  important  provisions  should  be  made.  No  modern 
residence  or  apartment  owner,  will  be  permitted  to  over- 
look the  necessity  of  providing  for  the  electric  range,  water 
heater,  or  large  air  heated.  While  these  electric  devices  are 
prohibitive  in  some  localities  at  the  present  time,  there  is  no 
doubt  in  my  mind  that  they  will  be  as  universally  used  as 
the  electric  iron,  and  in  a  very  short  time.  Special  care  will 
be  given  to  the  wiring  of  all  lamp  sockets  and  heavy  wattage 
appliances,  to  see  that  the  circuits  are  wired  heavy  enough  to 
carry  the  full  load,  proper  fusing  facilities,  and  entirely  sep- 
arate from  lighting  system.  The  time  to  have  these  provi- 
sions made  in  the  wiring  is,  before  the  plans  leave  the  archi- 
tect's office,  therefore  the  contractor  will  lend  every  efifort 
to  see  that  the  architect  is  fully  conversant  with  the  advisa- 
bility, and  necessity,  of  providing  base  plugs  and  special  out- 
lets. While  I  have  used  the  residence  and  apartment  house 
in  my  discussion,  the  same  condition  holds  true  to  quite  an 
extent  in  office  l)uildings  and  to.  have  even  greater  extent  in 
some. 

The  Industrial  Field 

Here  the  contractor  will  grasp  the  opportunity,  which 
for  numerous  reasons  in  the  past,  he  neglected  to  take.  By 
hard  and  consistent  effort,  both  as  to  salesmanship  and.  a 
better  understanding  of  their  requirements,  he  will  win  back 
the  thousands  of  dollars  in  business  that  he  has  lost,  on  ac- 
count of  the  industrials  doing  their  own  work. 

Make  a  study  of  power  and  the  relative  values  of  it,  so  you 
can  show  the  economy  of  individual  drive  on  machinery  over 
the  long  line  shaft  and  belts  that  are  largely  in  use  today. 
Show  the  many  advantages  of  electric  drive  over  gasoline, 
or  steam,  to  those  who  are  still  inclined  to  l)elieve  they  have 


Ttie  great  problem  of  the  electrical  industry 
of  the  future  is  the  commercial  problem. — W^.  L. 
Goodwin. 


the  best  system  of  power.  Show  the  manufacturer  how  he 
can  increase  his  production,  by  l)etter  lighting  in  the  factory 
general,  and  l)y  properly  lighting  the  individual  machine. 
The  safety  of  employees  in  the  factory  is  very  essential, 
therefore  recommend  and  use  necessary  safety  devices  that 
will  add  to  the  protection  of  life  and  property.  All  motor 
maintenance  will  he  done  by  the  contractor,  when  he  puts 
himself  in  a  position  to  render  service.  A  motor  stopped 
in  a  manufacturing  plant  means  the  loss  0^.^.time  of  one  or 
more  men,  but  this  is  small  compared  to  loss  entailed  by 
the  cutting  off  of  the  output  of  that  machine.  We  must  be 
ready  to  give  instant  service,  make  the  repairs  as  quickly  as 
possible,  comensurate  with  good  workmanship,  charge  a  fair 
price  for  tiie  lai)()r  performed  and  the  material  furnished, 
thus  giving  sucli  efficient  service  tliat  the  ordinary  industrial 
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plant  cannot  afford  to  maintain  its  own  electrical  depart- 
mt-nt. 

Again,  wc  have  an  opportunity  to  demonstrate  the  many 
advantages  of  heavy  wattage  appliances,  this  time  in  the  fac- 
tory. Electric  furnaces,  ovens,  spot  welders,  glue  pots  and 
hot  plates  are  all  tried  and  proven  devices,  and  an  oppor- 
tunity should  never  be  overlooked  .to  recommend  their  use. 

There  are  one  or  two  obstacles  which  stand  between 
the  contractor  and  the  industrial  business,  which  I  firmly  be- 
lieve when  the  contractor  shows  he  is  making  every  effort  to 
secure  this  business,  that  he  is  deserving  of  it,  that  the  job- 
ber will  see  the  fallacy  of  recognizing  every  industrial  as  a 
trade  buyer.  The  manufacturer  of  motors  will  discontinue 
celling  their  product  direct  to  the  consumer,  and  will  revise 
their  policy,  allowing  the  contractor  a  sufficient  margin  of 
profit  to  warrant  his  doing  the  sales  and  engineering  work. 
The  contractor,  who  is  not  an  electrical  engineer,  may  not 
be  aware  of  the  fact  that  most  power  companies  maintain 
a  corps  of  engineers  who  will  lend  him.  without  charu^^t  .  :.ii< 


assistance  desired,  in  laying  out  new  plants  or  remodelling 
old  ones.  The  offer  of  this  service  should  l)e  appreciated  and 
used  advisedly. 

Electricity  on  the  Farm 

.A.  large,  AVvv  and  undeveloped  field  is  open  to  the  elec- 
trical contractor  in  the  use  of  electricity  on  the  farm.  I  have 
a  vision  of  driving  out  the  country  boulevard  and  stopping 
at  the  modern  farm.  The  first  thing  we  notice  is  the  light 
at  the  entrance  gate;  as  we  drive  in  we  find  the  yard  and  all 
the  buildings  are  lighted  on  the  outside.  On  entering  the 
milking  room  we  find  that  electric  milkers  are  used  exclusive- 
ly, the  building  is  well  lighted,  and  motor  driven  conveyors 
are  used  for  handling  the  milk  and  feed.  In  another  small 
building  we  find  the  food  chopper  electrically  driven.  The 
separator,  the  churn  and  ice-cream  freezer  are  driven  l)y 
motor,  and  in  the  laundry  the  washing  machine  and  iron 
hold  forth  ready  to  perform  their  service  at  the  touch  of 
the  button.  In  the  barn,  we  find  a  motor  connected  to  a  hoist, 
f^ir  the  pnrpn^e  of  raiding  the  feed  to  the  loft,  or  loading  the 


Officers  of  the 
newly  formed 
Montreal 
'  Electrical 
Contractors' 
Association 


Mr.  R.  Moncel,  President 


Mr.   F.  J.   Parsons,  Vice-President 


Members  of  the  Montreal  Electrical 
Contractors'  Association  decided,  at 
a  recent  meeting,  not  to  recognize 
the  union ;  the  demands  of  the 
union  being  regarded  as  preposter- 
ous. The  wiremen  have  gone  on 
strike,  but,  at  a  further  meeting  ofl. 
June  24,  it  was  decided  by  associa- 
tion members  to  sit  tight  and  await 
developments.  Some  of  the  con- 
tractors state  they  are  not  affect- 
ed— most  of  the  men  being  at 
work. 


Mr.  H.  Vincent,  Executive  Committee  Mr.  J.  A.  St.  Amour,  Executive  Committee 
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wagon.  All  the  wood  is  sawed  hy  an  electrically  driven  saw. 
The  water  the  farmer  drinks  and  that  with  which  he  irri- 
oates  his  land,  are  pumped  hy  an  electrically  driven  motor, 
in  fact,  I  lielieve  the  modern  farmer  has  become  so  enerH:ized 
with  the  electrical  idea  that  he  is  largely  pro])elled  by  the 
thought  of  it. 

What  has  Ijcen  said  about  wiring,  switches,  base  plugs 
and  heavy  wattage  appliances  for  the  residence  and  apart- 
ment house,  apply  equally  as  well  in  the  modern  farm  house. 
In  fact,  the  heavy  wattage  appliances  are  more  essential  on 
the  farm,  liccause  in  most  cases  gas  is  not  available  for  heat 
or  cooking. 

In  localities  where  there  is  no  power  available,  another 
field  opens  to  the  contractcjr — that  of  furnishing  farm  light- 
ing plants  complete.  I  would  not  recommend  one  in  a  jjlace 
where  a  public  service  corporation  could  serve,  because  the 
private  plant  is  limited  in  its  capacity,  requires  more  care, 
;ind  the  first  cost  is  quite  a  factor.  Also,  the  i^rivate  jjlant 
cannot  be  operated  as  econoniically  as  the  power  company's 
service  can  be  inirchased.  The  possibilities,  however,  for 
wiring  and  motors  in  the  private  plant  are  similar,  with  the 
exception  of  their  limited  capacity.  With  the  modern  farm, 
having  from  one  to  ten  motors  a  good  business  in  mainten- 
ance may  be  worked  up  by  the  contractor,  and  what  has 
already  been  said  about  service,  in  industrials,  applies 
equally  well  here.  By  all  means  make  the  farm  wir- 
ing and  installation  comply  with  all  state  safety  rules,  even 
though  it  may  not  be  inspected.  With  this  tremendous  field 
open  to  the  contractor  now,  almost  at  its  birth,  he  will  do 
well  to  fit  himself  for  immediate  action,  grasp  this  oppor- 
tunity, for  some  one  surely  will,  and  let  it  not  be  a  plumber 
or  a  blacksmith. 

I  have  endeavored  to  cover  some  of  the  problems  of  the 
Electrical  Contractor  of  Tomorrow,  and  to  suggest  solutions 
of  these  problems;  it  is  now  my  purpose  to  enumerate  some 
of  the  opportunities  of  which  the  Electrical  Dealer  of  To- 
morrow will  take  advantage. 

The  Dealer 

Considerable  has  been  said  about  the  electrical  dealer  as 
a  merchant,  all  of  which  has  been  very  instructive  to  him  I 
believe,  however,  that  as  he  is  young  in  a  business  way,  he 
must,  as  a  child,,  learn  to  erawl  before  he  can  walk.  In  es- 
tablishing a  location,  two  things  must  be  borne  in  mind: 
First,  the  traffic  or  shopping  procession;  second,  the  possibili- 
ties of  the  city's  future,  development.  These  two  things  for 
permanency,  as  establishment  in  a  particular  location  is  a 
valuable  asset  to  a  merchant.  A  move  is  very  expensive.  The 
selection  of  a  store,  whether  it  be  on  a  corner,  or  in  the 
middle  of  the  block,  depends  upon  the  rent,  and  more  par- 
ticularly upon  the  gross  profit  upon  which  you  work  in  the 
sale  of  your  merchandise.  The  gross  profit  allowed  the 
electrical  merchant  today  does  not  permit  of  him  opening 
a  stf)re  in  the  heart  of  a  shopping  district. 

A  location  being  selected,  "regardless  of  the  district," 
too  much  consideration  cannot  be  given  to  the  furnishings.  A 
cari)eted  floor,  if  possible,  enclosed  glass  wall  cases  and  show 
cases,  to  properly  display  merchandise  and  to  keep  it  clean. 
The  shelves  where  the  small  devices  are  kept,  should  receive 
especial  attention,  for  there  are  a  number  of  stores  whose 
general  good  furnishings  are  marred  by  the  appearance  of 
their  shelves.  The  store,  wall  and  show  cases  should  be 
well  lighted,  thereby  offering  the  suggestion  to  your  custom- 
ers of  better  light.  If  the  store  arrangement  will  permit  of 
it,  I  would  have  two  windows,  so  that  one  would  always  be 
on  display,  while  the  other  was  being  trimmed.  To  rtbtain  the 
best  results,  a  window  should  be  trimmed  once  every  week, 
concentrating  your  display  on  one  thing,  rather  than  try- 
ing to  show  everything  you  have  in  your  establishment.  \ 
Valuable   lesson    has  been    taught    lo   the   dealer,   which  the 


Dealer  of  Tomorrow  will  take  advantage  of — that  of  stocking 
inferior  merchandise  and  appliances.  No  appliance,  device  or 
merchandise  will  be  put  on  the  shelves  for  sale,  that  does 
not  carry  the  personal  guarantee  of  the  dealer.  The  time 
has  passed  when  a  customer,  bringing  in  a  defective  article, 
will  be  told  that  it  will  have  to  be  sent  to  the  manu- 
facturer for  reijlacemcnt.  1  firmly  believe  that  had  this  policy 
been  in  effect  for  the  past  five  years,  the  electrical  dealer 
would  today  be  doing  ,50  per  cent,  more  business.  The  con- 
sumers finding  that  the  electrical  merchant's  wares  were  no 
better,  and  his  service  poorer,  they  made  their  purchases  at 
the  hardware,  department,  and  grocery  stores  on  account  of 
their  convenience. 

Next  to  highclass  merchandise  for  sale,  comes  the  neces- 
sity of  highclass  salesmen  to  sell  it.  A  salesman  will  either 
bring  repeat  customers  or  drive  them  away.  See  that  your 
salesmen  are  possessed  of  good  personality,  understand  your 
merchandise  thoroughly,  are  well  dressed  and  neat  in  appear- 
ance, though  not  expensively;  are  kind  and  courteous,  and 
your  business  will  grow  by  leaps  and  bounds.  Install  a 
good  delivery  and  repair  service;  it  is  necessary,  as  the  cus- 
tomer has  been  educated  to  expect  and  demand  these 
things.  Join  your  Association,  your  Chamber  of  Commerce, 
your  Rotary  Club,  or  any  other  business  organization  that 
is  interested  in  building  up  your  city,  and  thereby  take  your 
place  in  the  front  ranks  of  your  city's  business  activities. 

Business  Building 

A  short  time  ago  thi.•^  part  of  the  dealer's  business  was 
a  puzzle  of  considerable  moment  to  him.  At  each  thought 
of  some  plan  to  build  new  business,  he  was  confronted  with 
the  plan  then  in  effect  by  the  power  company.  He  could  not 
sell  at  their  prices,  meet  term  payment  plans,  or  make  re- 
pairs free  of  charge.  Happily,  this  is  a  thing  of  the  past. 
Again  I  ask,  "Will  the  electric  dealer  take  the  current  when 
it  serves?"    I  answer,  "He  will."    How  is  he  to  go  about  it? 

He  will  advertise  to  the  limit  of  his  financial  possibility, 
his  name,  his  business  and  his  location.  Let  me  say  here, 
that  I  do  not  believe  it  would  be  amiss  if  the  manufacturer 
apportioned  some  of  his  national  advertising  fund  for  use  in 
fertile  local  fields.  Since  practically  all  agencies  for  special- 
ties and  appliances  are  exclusive,  and  are  distributed  through 
an  electrical  jobber,  he  also  should  do  local  advertising  in 
some  form,  either  through  the  newspapers  or  by  campaign, 
always  referring  to  the  dealer  as  his  sales  agent.  The  dealer 
will  do  seasonable  campaigning,  employing  highclass  sales- 
men to  canvass  the  city,  in  the  same  manner  as  formerly 
employed  by  the  power  companies.  The  adoption  of  the 
term  payment  plan  on  the  larger  devices,  is  absolute  neces- 
sary, and  properly  handled  will  be  the  best  business  builder 
the  dealer  has.  Advertise  this  feature  of  your  business  at  all 
times.  Select  a  good  standard  line  that  is  well  advertised 
nationally,  and  then  show  in  your  advertising  why  this  com- 
modity should  be  purchased  from  you,  rather  than  elsewhere. 
Tell  the  public  about  your  service  department,  your  personal 
guarantee,  your  knowledge  of  things  electrical,  all  of  which 
will  enable  you  to  serve  them  better.  Your  window  is  your 
best  salesman.  Make  use  of  it.  Tell  your  story  to  the  passer- 
by so  that  he  gets  it  at  a  glance,  and  once  you  get  him  in 
your  store,  good  salesmanship  will  do  the  rest.  We  must  get 
our  name  and  business  before  the  public,  and  in  much  larger 
type  than  we  have  been  able  to  do  in  the  past.  The  down-to- 
the-minute  dealer  is  soliciting  consumer  lamp  contracts.  The 
lamp  business  is  not  only  profitable  in  itself,  but  serves  as 
bringing  additional  business  from  the  consumer.  The  dealer's 
progressivcness  will  lead  him  into  many  fields  in  which  the 
harvest  is  very  poor  now,  among  them  the  ofiice  building  and 
some  industrials.  By  his  consistent  effort  and  progression, 
the  jobbers  and  manufacturers  who  are  now  serving  this 
class  of  trade,  will  see  the  advisability  of  discontinuing  their 
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Goodwin  says  the  "best" 
form  of  advertising  is  the 
well  dressed  window. 
Cowan's,  of  Brantford  (T. 
A.  Cowan  and  C.  D.  Hen- 
derson), used  this  fine  June 
bride  display.  Mr.  W.  B. 
Hutton  is  manager  of  the 
electrical  department. 


efforts,  and  leave  the  work  and  the  business  to  the  dealer.  No 
jobber  or  manufacturer  should  solicit  or  accept  a  consumer 
lamp  contract,  when  there  are  progressive  dealers  in  the 
vicinity. 

A  manufacturer  should  not  sell  motors  direct  to  the  con- 
sumer, when  he  finds  the  dealer  ready  to  perform  the  service 
that  is  necessary.  In  other  words,  when  the  dealer  perfects 
his  selling  force  to  its  highest  efficiency,  his  only  competi- 
tion will  be  from  his  competitor  dealer,  and  then  on  an  ethi- 
cal basis. 

Accounting  and  Collections 

As  we  develop  our  business,  its  growth  demands  of  us 
a  better  accounting  and  collection  system.  Adopting  the 
term  payment  plan  for  selling  merchandise,  without  develop- 
ing an  accounting  and  collection  system  to  handle  it,  would 
recommend  a  separate  ledger  for  all  term  accounts,  using  a 
card  follow-up  system.  Adopt  a  policy  at  once,  allowing  no: 
more  than  two  payments  to  lapse  without  taking  back  the 
merchandise.  Notify  your  customer  about  five  days  in  ad- 
vance of  date  payment  will  be  due.  Try  to  get  them  to  come 
to  your  store  to  make  their  payments — it  means  additional 
business  to  you.  Use  good  judgment  when  sickness  or  acci- 
dent prevent  a  customer  from  paying,  but  accept  no  fake 
story.  If  you  have  sold  good  merchandise  at  an  honest 
price,  you  are  entitled  to  be  paid  for  it.  Numerous  failures 
are  recorded  on  account  of  poor  collecting  methods,  and  the 
fear  of  hurting  your  customer's  feelings,  by  asking  them  for 
what  is  justly  due  you.  The  accounting  department  should  be 
so  kept  that  you  can  get  complete  information  regarding  any 
part  of  your  business.  Your  monthly  report  should  be  as 
complete  as  your  annual  report,  with  the  exception  of  a  physi- 
cal inventory.  The  merchandise  account  should  show  you 
the  number  of  times  per  year  you  turn  your  stock.  Your 
sales  account  is  "your  stimulator,  and  you  are  the  stimulator 
for  your  organization.  It  also  gives  you  the  figure  from  w^hich 
to  make  your  advertising  appropriations.  It  shows  you  the 
advantage  of  discounting  your  bills.  You  get  a  monthly 
comparison  of  one  month  with  the  next.  Also,  comparing 
a  month  with  same  month  of  the  year  past,  you  can  ascer- 


tain if  you  are  maintaining  a  steady  growth.  Each  depart- 
ment should  be  kept  separately,  and  bear  its  ratio  of  the 
general  expense;  in  this  way  you  know  from  where  your 
profits  are  derived,  as  well  as  the  source  of  losses.  I  know 
of  a  case  where  a  department  had  been  losing  approximately 
$350  per  month  for  two  years,  and  it  was  never  found  out 
until  a  good  accounting  system  had  been  put  in.  I  believe 
it  is  the  best  money  a  dealer  can  spend. 

Another  vital  point  of  your  business  that  is  brought  to 
your  attention  by  a  good  accounting  system,  is  your  cost  of 
doing  business.  You  must  constantly  watch  this  important 
item,  or  your  expense  will  grow  without  your  noticing  it. 
A  good  form  for  this  is  to  have  your  bookkeeper  list  your 
overhead  on  a  separate  sheet  in  monthly  order,  so  that  at  a 
glance  you  can  see  the  comparisons. 

The  Consumer's  Good  Will 

There  is  nothing  so  essential  to  the  success  of  our  busi- 
ness as  the  good  will  of  the  consumer.  It  is  easy  to  discuss 
the  progress  of  the  contractor-dealer,  the  many  new  fields 
in  which  he  has  to  work,  and  the  planning  of  this  work,  but 
the  success  of  it  all  is  in  the  hands  of  the  consumer.  We 
can  obtain  this  good  will  only  by  preparing  ourselves  to 
be  generous  in  the  extension  of  good  will  to  others.  Make 
as  the  main  policy  of  our  business.  Honesty  and  Fair  Deal- 
ing: inculcate  this  idea  in  the  minds  of  our  organization,  ad- 
vertise it,  then  by  all  means,  practice  it,  and  we  will  be  doing 
justice  to  the  consumer,  to  ourselves,  and  to  our  profession 

In  summing  up  the'  possibilities  of  the  Contractor-Deal- 
er of  Tomorrow,  it  seems  to  me,  there  never  was  a  time  in 
the  history  of  the  electrical  business  when  opportunities 
such  as  we  now  enjoy  were  within  our  grasp.  I  should  say 
it  is  now  up  to  us  to  show  that  we  are  capable  of  handling 
the  situation,  of  putting  forth  renewed  effort,  or  re-energiz- 
ing our  selling  forces,  of  establishing  new  forces  to  care  for 
new  fields,  of  living  up  to  the  claims  we  have  made  in  our 
own  behalf,  and  show  in  the  words  of  Shakespeare,  that,  "On 
such  a  full  sea  are  we  now  afloat"  we  will  "Take  the  current 
when  it  serves"  and  so  "Lead  on  to  fortune." 
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New  Book 

Induction  Coils — By  Professor  F.  E.  Austin,  E.E.,  Han- 
over, N.H.;  published  by  the  author;  price  $1.00.  It  is  the 
aiin  of  this  book  to  so  present  an  explanation  of  the  funda- 
mental principles  as  to  enable  anyone  to  construct  induction 
coils  to  fulfill  specific  requirements.  The  author  points  out 
the  importance  of  the  induction  coil  without  which  the  gaso- 
line-driven automobile  would  be  impossible;  nor  could  there 
be  telephony  over  any  but  short  distances.  The  induction 
coil  has  also  made  wireless  telegraphy  possible  and  also 
the  application  of  "X"  rays  in  both  diagnosis  and  thera- 
peutics. Those  who  desire  to  construct  coils  to  operate 
wireless  outfits  will  find  specific  instructions  in  this  book 
for  building  coils  for  large  and  small  ranges.  Much  of  the 
material  presented  is  the  result  of  the  author's  experience 
in  directing  the  courses  in  Radio  and  Buzzer  Training, 
Dartmouth  Training  Detachment  of  the  U.  S.  National 
Army. 


New  Power  Plant  for  Dominion  Steel  Co. 

The  Dominion  Steel  Corporation,  it  is  announced  by 
Mr.  Mark  Workman,  the  president,  have  decided  to  install 
a  new  electrical  power  plant,  to  supplement  the  present 
equipment.  The  plant  will  be  operated  by  waste  gases  from 
the  blast  furnaces,  and  will  not  only  provide  a  safe  margin 
over  existing  requirements,  but  will  furnish  sufficient  addi- 
tional power  to  take  care  of  the  needs  of  mills  and  other 
plants  now  operated  by  steam.  The  plans  include  the  event- 
ual electrification  of  practically  all  the  apparatus  now  oper- 
ated by  steam  power,  such  as  the  blooming  mill,  rail  mill, 
loading  and  discharging  apparatus  at  the  piers,  etc.,  and 
will  promote  large  economies. 


C-H  Seventy-Fifty  Switches 

The  Benjamin  Electric  Manufacturing  Company  of  Can- 
ada, point  out  to  dealers  the  dissatisfaction  that  often  re- 
sults to  users  of  electric  appliances  by  habitual  pulling  out 
of  the  terminal  connectors  of  electric  irons,  toasters,  and  so 
on.     The   flashing  at   the  terminal  that   inevitably  results 


with  a  worn  cord  has  doubtless  i)een  the  cause  of  frighten- 
ing many  women  from  the  further  use  of  their  appliances. 
The  C-H  Seventy  Fifty  switch  has  been  designed  to  remedy 
this  difficulty.  Dealers  not  only  find  them  ready  and  profit- 
able sellers,  but  also  that  they  increase  the  comfort  and  con- 
venience customers  derive  from  their  appliances  and,  conse- 
quently, leave  them  in  a  favorable  frame  of  mind  for  fur- 
ther sales. 


American  Beauty  "Quad"  Heater 

The  illustration  herewith  shows  a  new  quadruple  radiant 
liealer,  called  the  "American  Beauty  Quad,"  manufactured 
by  the  American  Electrical  Heater  Company,  Detroit,  Mich. 
This  is  similar  in  design  to  the  twin  radiant  heater;  it  has 
removable  heating  elements  and  guards  and  movable  reflect- 
ors.   Each  element  is  rated  at  .'iiiO  watts,  making  the  com-  • 


bined  demand  i:i20  watts.  However,  all  four  units  need  not 
be  used  at  once  as  there  is  a  push  switch  provided  for  the 
upper  pair,  and  another  for  the  lower  pair.  The  unit  may 
])e  used  as  a  portable  or  may  be  permanently  mounted  on 
a  wall.  Attention  is  called  to  the  fact  that  heat  may  be  sent 
in  one  or  several  directions  at  the  same  time,  because  of  the 
nio\al)le  reflectors. 


National  Tube  Co.  Distributors 

The  National  Tube  Company,  Pittsburgh,  Pa.,  announce 
tiiat  they  have  made  arrangements  with  the  National  Metal 
Molding  Company,  of  Pittsburgh,  and  the  American  Circular 
Loom  Company,  of  New  York,  to  act  as  their  distributors 
of  Spellerized  Mild  Steel  Tubing,  made  especially  for  the 
manufacture  of  rigid  steel  conduits.  These  two  companies 
will,  as  heretofore,  finish  and  market  this  tubing  under  the 
following  trade  names:  the  National  Metal  Molding  Com- 
pany— "Sherarduct,"  a  sherardized  rigid  steel  conduit,  and 
"Economy,"  a  black  enameled  rigid  steel  conduit;  the  Am- 
erican Circular  Loom  Company —  "Xduct,"  a  galvanized 
rigid  steel  conduit,  and  "Electroduct,"  a  black  enameled  rigid 
steel  conduit. 


San-Fer-Ann  Annunciator 

Edwards  and  Company,  of  New  York  City,  are  putting 
on  the  market  their  San-Fer-Ann  annunciator,  illustrated 
herewith.  The  San-Fer-Ann  is  a  high  grade  instrument,  the 
case  being  made  of  steel,  white  enamelled  finish,  with  nickel 
plated  ball  and  trimmings.  The  drop  openings  are  fitted 
with  glass,  and  the  case  is  se.curely  fastened  to  the  back 
board  with  hinges  on  one  side,  and  a  screw  lock  on  the 


other.  riiis  makes  ;i  very  secure  form  of  fastening.  At 
the  s:iun'  linir  tlie  mechanism  of  the  annunciator  is  very  ac- 
cessil)lc,  and  in  case  it  is  desired   to  change  the  lettering 
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oil  the  drops  this  can  be  done  with  a  minimum  amount  of 
trouble.  This  annunciator  has  gravity  drops  which  are 
locked  in  position  so  that  it  is  impossible  for  them  to  shake 
down  by  vibration;  however,  as  soon  as  the  circuit  is  closed 
the  drop  falls  by  gravity.  It  is  particularly  suited  for  houses, 
apartments,  hospitals,  etc.,  and  can  always  be  kept  clean, 
as  any  dust  or  discoloration  can  be  removed  with  a  damp 
cloth.  The  case  being  made  of  steel  prevents  warping, 
splitting  or  twisting.  The  Northern  Electric  Company  are 
Canadian  distributors. 


A  Good  Testimonial 

W'e  (lon"t  take  in  washing,  but  liere's  story  on  the  sales 
department.  The  other  week  a  lady  called  up  and  asked  to 
have  an  electric  washing  machine  sent  up  on  free  trial,  as 
we  were  offering  at  that  time. 

An  attendant  went  along  with  it,  and  he  doffed  his 
coat  and  got  to  work  on  the  wash.  In  no  time  the  work  was 
done,  and  then  milady  called  us  up  and  said. 

"Thank  you  so  much  for  the  washing  machine.  I  was 
leaving  to-night  for  Calgary  and  I  could  never  have  got 
my  washing  done.  Will  you  please  send  up  for  it  before  5 
o'clock?" — B.  C.  Buzzer. 


Denzar  Lighting  Units 

A  highly  efficient  lighting  unit  for  offices,  stores,  fac- 
tories, schools  and  public  buildings — the  Denzar — is  manu- 
factured by  the  Beardslee  Chandelier  Manufacturing  Com- 
pany, Chicago,  and  is  shown  in  the  accompanying  illustra- 


tion. The  company  call  particular  attention  to  the  follow- 
ing features:  (1)  Housing  of  steel,  white  porcelain  enameled; 
(2)  Yoke  of  spring  steel  supporting  metal  holder;  (3)  Metal 
holder  supporting  reflecting  dome  and  lower  bowl;  (4)  Re- 
flecting dome  of  opal  glass,  softens  and  distributes  light;  (5) 
Adjustable  hanger  for  adjusting  lamp  without  removing 
glassware:  (6)  Deflector  diverts  upward  rays  downward  to 
working  plane;"  (7)  Upper  part  of  bowl  clear  glass,  protects 
lamp  from  dust  and  dirt;  (8)  Lower  part  of  bowl  white  en- 
ameled glass,  softens  and  diffuses  light;  (9)  Air  intake 
allows  cool  air  to  pass  upward  continually  around  lamp. 
The  Denzar  unit  is  distributed  in  Canada  by  the  Perkins 
Electric  Company. 


Equator  Toaster  Stove 

The  illustration  herewith  shows  the  "Equator"  toaster 
stove,  manufactured  by  the  Equator  Manufacturing  Com- 
pany, Hamilton,  Ont.    It  is  a  very  ruggedly  constructed  ap- 


pliance, built  of  nickel  plated,  cold  rolled  steel  and  rated  at 
5.')0  watts.  It  is  approved  by  the  Hydro-Electric  Power  Com- 
mission. 


Personals 

Mr.  Wills  Maclachlan  was  elected  one  of  the  vice-presi- 
dents of  the  American  Institute  of  Electrical  Engineers  at 
the  annual  meeting  of  the  Institute  held  in  New  York,  May 

Mr.  F.  I.  Spielman,  of  Spielman  Agencies,  Regd.,  Mont- 
real, agents  for  Griffiths  Bros.  &  Co.,  London,  British  Alum- 
inium Co.,  British  Ever  Ready  Co.,  etc.,  is  on  a  business  trip 
to  England. 

Mr.  F.  T.  Kaelin  lias  been  appointed  chief  engineer  of 
the  Shawiiiigan  Water  &  Power  Co.  He  was  formerly  as- 
sistant chief  engineer,  and  joined  the  staff  in  1903,  coming 
to  Canada  from  Switzerland. 

Mr.  H.  Hulatt,  manager  of  telegraphs.  Grand  Trunk  and 
Grand  Trunk  Pacific  Railways,  Montreal,  has  been  elected 
second  vice-chairman  of  the  Telegraph  and  Telephonic  Di- 
vision of  the  American  Railroad  Association. 

Mr.  Geo.  D.  Perry,  general  manager  of  the  G.  N.  W. 
Telegraph  Company,  was  presented  with  a  cabinet  of  silver 
at  the  recent  conference  of  managers  and  superintendents 
held  in  the  Carls  Rite  Hotel,  Toronto. 

Mr.  J.  N.  Lanphier  has  been  appointed  electrical  inspector 
of  the  Collingwood  district,  succeeding  Mr.  R.  R.  Matson, 
resigned.  Mr.  Lanphier  is  a  returned  soldier  and  has  been 
for  some  time  assistant  inspector  in  the  Hamilton  district. 

Mr.  F.  W.  Teele,  vice-president  and  chief  engineer  of  the 
Southern  Canada  Power  Co.,  Montreal,  has  been  appointed 
general  manager  of  the  Mexican  Light  &  Power  Co.  and  the 
Mexican  Tramways  Co.  Mr*.  Teele  will  take  up  his  resi- 
dence in  Mexico  City. 

Sir  Oliver  Lodge  has  been  awarded  the  Royal  Society  of 
Arts  Albert  Medal  in  recognition  of  his  work  as  the  pioneer 
of  wireless  telegraphy.  The  medal  was  instituted  in  1864  io 
reward  "distinguished  service  in  promoting  arts,  manufac- 
tures, and  commerce."  The  presentation  has  been  made  by 
the  Duke  of  Connaught. 


The  Electric  Reduction  Co.,  Buckingham,  P.Q.,  are 
about  to  extend  their  dam,  with  a  view  of  increasing  the 
water  power,  in  connection  with  their  plant.  Mr.  J.  B,  Mc- 
Rae,  of  Ottawa,  is  the  engineer.  The  contract  has  been 
awarded  to  the  Foundation  Co.,  Montreal. 


A  new  sub-station  is  to  be  erected  in  the  north  part 
of  the  city  of  London  for  the  supply  of  current  to  factories 
in  that  section. 
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Twin  City  Electric  Club  Meeting 

A  very  enthusiastic  and  successful  meeting  was  held  in 
Kitchener  at  the  Twin  City  Electric  Club  quarters  on  Tues- 
day, June  10,  Mr.  K.  A.  Mclntyre  was  the  guest  of  the 
Club  and  gave  detailed  information  in  regard  to  the  affilia- 
tion of  the  local  electrical  contractors  club  with  the  Na- 
tional Association  of  Contractor-Dealers.  Mr.  Mclntyre 
showed  himself  to  be  entirely  familiar  with  the  great  bene- 
fits to  be  derived  along  this  line  and  the  prospects  are  very 
bright  for  such  an  affiliation,  the  members  being  quite  en- 
thused over  the  benefits  to  be  derived,  which  they  believe 
will  well  repay  them  for  their  association  membership.  The 
Kitchener  contractors  and  dealers  attended  the  regular 
meeting  of  the  contractors'  and  dealers'  Club  in  Brantford 
on  June  the  17th  inst.,  where  the  prospective  affiliation  was 
further  discussed. 

The  Twin  City  Electric  Club  has  been  in  formation  for 
practically  three  years,  and  during  that  time  complete  co- 
operation has  resulted,  to  the  great  benefit  of  consumers, 
central  stations  and  contractors,  all  differences,  etc.,  being 
amicably  and  fairly  adjusted,  and  the  members  feel  that  the 
time  has  besn  well  spent  and  results  obtained  have  more 
than  justified  the  time  and  expense. 

The  President  of  the  Twin  City  Electric  Club,  Mr.  F. 
O.  Ellis,  expressed  himself  thoroughly  interested  in  the  pro- 
motion of  like  electrical  clubs  throughout  the  country  and 
of  clubs  being  associated  under  one  head  in  a  district  which 
would  comprise  central  Ontario.  He  feels  that  such  an  as- 
sociation could  benefit  the  interested  parties  generally  to 
such  an  extent  that  they  would  likewise  become  very  en- 
thusiastic over  the  results  that  would  be  obtained  from 
such  an  organization. 

It  is  the  intention  of  the  Kitchener  Club  to  have  a  re- 
presentative at  the  Milwaukee  National  Convention. 


New  Montreal  Engineering  Company 

Monks,  Manhard  &  Dawson,  consulting  engineers,  agents 
and  contractors,  have  opened  an  ofifice  at  813  New'Birks 
Building,  Montreal.  All  three  members  of  the  firm — Lt.- 
Col.  K.  C.  H.  Monks,  C.E.,  Lt.-Col.  W.  E.  Manhard,  D.S'.O., 
B.Sc,  and  Capt.  F.  M.  Dawson,  M.C.,  B.Sc,  M.C.E.,— have 
served  with  the  Canadian  Engineer  Corps  overseas.  Lt.- 
Col.  Monks — who  is  now  in  England  on  business — was  on 
the  headquarters  staff  O.M.F.C.,  London,  as  director  of  En- 
gineer Services  and  Quartering,  and  responsible  for  all  tech- 
nical details  relating  to  leasing,  contracts,  building  construc- 
tion, and  maintenance  of  heating,  lighting  and  power  plants 
in  use  by  Canadian  troops  in  England. 

Statistics  show  that  25  per  cent,  of  factory  accidents  are 
due  directly  or  indirectly  to  poor  lighting. 

Messrs.  Meldrum  &  Sterne  have  left  for  England,  to 
open  an  office  for  the  Shawinigan  Water  &  Power  Com- 
pany in  London. 

Baetz  Brothers  Specialty  Company,  Limited,  has  been 
incorporated,  with  head  office  at  Kitchener,  Ont.,  and  capital 
stock  $40,000,  to  manufacture  and  deal  in  electric  fixtures  and 
supplies.  The  principals  of  the  company  are  Messrs.  J.  H. 
Baetz,  C.  J.  Baetz,  W.  J.  Flieschauer,  of  Kitchener;  F.  An- 
thes,  of  Montreal,  and  W.  H.  Beney,  of  Toronto. 


The  manufacture  of  glass  pencil  prisms  is  another  Ger- 
man and  Austrian  industry  which  has  been  established  on 
the  North  American  Continent.  Formerly  we  were  entire- 
ly dependent  on  these  European  countries  for  the  prisms, 
l)ut  now  they  are  being  manufactured  in  large  quantities  on 
this  side,  and  can  be  obtained  in  Canada  from  Armour  Bros, 
of  Montreal. 


Current  News  and  Notes 


Bridgeburg,  Ont. 

The  Wclland  County  Telephone  Company,  Bridgeburg, 
Ont.,  have  taken  over  the  stations  of  the  Bell  Telephone 
Company  at  Bridgeburg,  Fort  Erie,  Ridgeway,  Chippawa  and 
the  lines  in  the  townships  of  Bertie  and  VVillougliby.  The 
Bell  company  will  take  over  a  small  portion  of  the  Welland 
Company's  lines  in  Port  Colborne  and  Humberstone.  This 
action  will  render  unnecessary  considerable  duplication  of 
telephones  in  business  houses. 
Montreal,  Que. 

The  International  Electric  Company,  Limited,  have 
been  granted  letters  patent  under  the  Quebec  Companies 
Act.    The  capital  stock  is  $75,000,  and  head  office,  Montreal. 

J.  Oritz  &  Company,  electrical  contractors,  Montreal, 
Que.,  have  registered. 

The   Victoria   Electric   Supply   Company,   Montreal,  is 
among  recent  registrations. 
New  Westminster,  B.C. 

A  new  factory  is  planned  for  the  manufacture  of  elec- 
trical equipment  on  Industrial  Island,  of  New  Westminster, 
B.C.  The  factory  will  be  built  by  the  Electrical  Mfg.  Co. 
Niagara  Falls,  Ont. 

W.  P.  Dixon,  electric  supplies,  Niagara  Falls,  Ont.,  suf- 
fered loss  by  fire  recently. 

Peterboro,  Ont. 

The  Hydro-electric  Power  Commission  have  been  ne- 
gotiating to  purchase  the  dam  at  Lakefield  owned  by  the 
Dickson  estate.  The  estate  has  placed  a  price  of  $200,000 
on  the  dam.  A  more  favorable  price  may  be  arranged  by 
arbitration. 

Portage  la  Prairie,  Man. 

A  by-law  authorizing  an  expenditure  of  approximately 
$350,000  for  the  construction  of  a  transmission  line  from 
Winnipeg  to  Portage  la  Prairie,  Man.,  was  carried  by  a 
large  majority.  The  work  will  be  supervised  by  the  electric 
departments  of  both  cities. 
Toronto,  Ont. 

The  Pierson-Wilcox  Electric  Company,  a  company  in- 
corporated in  the  State  of  Minnesota,  has  been  granted  a 
license  to  transact  business  in  Ontario. 
Windsor,  Ont.  . 

It  is  stated  that  the  Hydro-electric  Power  Commission 
of  Ontario  have  abandoned  their  announced  intention  of  pur- 
chasing the  lines  of  the  Sandwich,  Windsor  &  Amherstburg 
Railway.  An  increase  in  fares  is  considered  very  probable 
and  this,  it  is  thought,  will  so  increase  the  value  of  the 
company's  franchise  that  the  Hydro-electric  Commission 
could  not  purchase  advantageously. 


The  Hon.  Jules  Allard,  Minister  of  Lands  and  Forests 
for  the  Province  of  Quebec,  in  reviewing  the  policy  of  the 
Government  in  developing  the  water  powers,  stated  that  the 
construction  of  the  St.  Maurice  dam  had  resulted  in  an  an- 
nual profit,  after  providing  for  interest,  redemption,  and 
sinking  fund.  Mr.  Allard  said  that  it  had  been  claimed  that 
in  Ontario  power  coulcj  be  developed  cheaper  than  in  Que- 
bec. The  Government  was  open  to  conviction,  and  would 
change  the  system  now  in  force  if  matters  could  be  bettered, 
but  he  had  gone  into  all  claims,  with  engineers  and  account- 
ants, and  still  believed  that  the  system  in  Quebec  was  the 
liest. 


The  entire  holdings  of  the  Renfrew  Electric  Manufac- 
turing Company,  Limited,  have  been  purchased  by  the  Ren- 
frew Electric  Products,  Limited. 
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PHILLIPS 


No.  2  B.  «£  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works^  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Publisher's  Notice 


Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  ■ 
word  per  insertion,  minimum  cliarge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

$2.80  per  inch. 

All  advertisements  must  be  in  tlie  publisher'*  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  tlie  subsequent  issue. 


Kftiirni-(l  man.  35,  experienced  in  supplies  and 
geneial  contracting,  open  for  engagement.  Uox 
9s2,   Electrical  News,  Toronto.  t 


FOR  SALE 
30  AMPERE  RECTIFIER 

A  C.    110/220   \  olts— D.C.   30/118  Volts.  Gen- 
eral   Klectric   Type   N.    S.   4,  $200.00 
Toronto  and  Hamilton  Electric  Co.,  Limited. 

99-103   MacNab   Street  North, 
f  Hamilton,  Ont. 

PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


ENGINEER    WANTS    A    POSITION,  has 

liad  mechanic  shoj)  training;  8  years  profes- 
sor of  electricity  and  machine  design  in  a  Tech- 
nical School ;  experience  in  lighting,  heating, 
ventilation.     Apply    113   Canardiere,  Quebec. 

12-13 


WANTED 


A    practical    Electrician,    capable    of  adjusting 
and   repairing  motors  and    domestic  appliances. 
A   good   chance  for  advancement. 

.■\ddress, 

HYDRO   ELECTRIC  COMMISSION, 
lOt.f.  St.  Thomas,  Ont. 


COMPETENT  ELECTRICAL  AND  MECH- 
ANICAL ENGINEER,  shortly  emigrating,  seeks 
position  in  charge  of  Works  or  Factory  Plant, 
nine  years  first  class  viried  experience,  includ- 
ing two  years'  Admiralty  experience,  with  Suc- 
tion Gas  Plants,  all  types  of  Internal  Combus- 
tion Engines,  Steam  Engines  and  Boilers,  direct 
and  alternating  current  machinery.  Chemical 
Plant.  Young,  ambitious,  good  organizer.  To- 
ronto district  preferable.  Communicate  Siddall, 
75  Lydyett  Lane,  Barnton,  Northwich,  Cheshire, 
England. 


LIGHTING 
UNIT 

FOR  SALE 


One  used  lighting  unit,  consisting  of  one  2$ 
kw.,  125  volt,  200  ampere  direct  current  gen- 
erator to  operate  at  speed  of  320  to  35O  r.p.m. 
Generator  made  by   Westinghouse  Company. 

This  machine  is  directly  connected  with  a 
Goldie  &   McCulloch  8  x   10  Ideal  Engine. 

This  machine  can  be  examined  and  all  par- 
ticulars obtained  at  the  plant  of 


G.  W. 


121; 


McFarlane  Engineering 
Company 
Paris,  Ontario 


No    II.  I'. 

Phase 

Cyc 

le  Volts 

Speed 

Maker 

1  I'Xl 

3 

25 

550 

4K0 

Westg. 

1  75 

.3 

25 

550 

725 

Westg. 

2  52 

3 

25 

550 

720 

Lancashire 

1        51 » 

5.-,0 

720 

Westg. 

2  »5 

3 

25 

550 

720 

Weitg. 

1  30 

3 

25 

550 

1500 

T.  &  H. 

1  30 

3 

25 

550 

720 

Weitg. 

1  .'in 

(iO 

22U 

720 

F.-M. 

1  25 

;! 

25 

550 

1440 

J.  &  M. 

1  25 

;! 

25 

550 

720 

Lancashire 

1  25 

2 

6*1 

220 

945 

Westg. 

1  20 

3 

25 

550 

1440 

J.  &  M. 

2  15 

,{ 

25 

550 

)4(W 

I^ncasliire 

:<  15 

3 

25 

.550 

730 

Westg. 

1  15 

3 

25 

550 

710 

Chap.  &  W. 

2  10 

3 

25 

550 

1400 

Lancashire 

1  10 

:{ 

25 

r,r,i ) 

720 

.1.   &  M. 

1  7>A 

3 

25 

1.5ft0 

Lanc-Dav. 

1  ''A 

25 

550 

725 

Westg. 

1  TA 

3 

25 

.5.50 

75t) 

r.  <;.  E. 

-  5 

3 

25 

550 

1440 

Excelsior 

4  4 

.3 

25 

r,-,t) 
550 

7.50 
1400 

(  .   G.  K 
Excelsior 

3 

25 

1.500 

C.   G.  E. 

25 

')'tU 

1400 

Excel  eior 

1  1 

1 

25 

220 

ur,i> 

Excelsior 

1  1 

1 

("iO 

17.50 

Wagner 

Writ* 

U«  for 

Prieei 

H.  W.  PETRIE.  Limited 

Front  St.  West  •  Toronto,  Ont. 


Stop  Advertising  and 
You're  Forgotten 


'  T  T  OW  long  do  you  think  your  good-will  is  good 
I    I    for,  if  left  to  itself?    The  public  has  a  short 
memory.    Are  you  willing  to  risk  its  forgetful- 
ness-  even  to  invite  it?    Figure  it  out  in  dollars  and 
cents.    Can  you  afford  it?" 
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ANNOUNCING 

A  New  Emergency  Power  Ptant, 


Medium  and  high  speed  Sterling  gasoline  engines 
Jwhich  have  held  world's  marine  records  for  eight 
years)  have  been  adapted  for  driving  centrifugal 
pumps  and  electric  generators.  They  are  being 
used  by  many  prominent  pump  manufacturers, 
coupled  to  Underwriters'  fire  pumps,  and  are  in- 
stalled in  townships,  villages,  municipalities,  depart- 
ment stores  and  manufacturing  plants  for  fire  pro- 
tection. They  are  also  utilized  for  emergency  gen- 
erator drives.  The  motors  are  admirable  for  either 
pump  or  generator  operation  as  they  develop  rated 
power  at  800,  1,000,  1,200  and  1,400  r.p.m.  The  con- 
struction is  in  4,  6  and  8  cylinder  units,  10  to  300  h.p. 

Numerous  units  are  employed  in  the  United  States 
and  Canada.    They  are  equipped  for  instantaneous 
starting  for  any  emergency  and  will  always  furnish 
dependable  power  until  the  emergency  will  have 
passed. 


CATALOGUE  ON  REQUEST 

STERLING  ENGINE  COMPANY 

Department  C  7 

BUFFALO,  N.Y. 


NACCOVERN 

ftCOMPANY 


OMTQ 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 


3   Phase— 60  Cycles: 


3  Phase 

—25  Cycles 

K  W. 

Volts  Sf 

)eed. 

ll'.'> 

:»7 

ICll 

440  7 

.■lO 

.■[IMI 

(if'iiKi  :> 

75  4r)0 

42.-1 

2:!oo  .fiiM) 

n  v.  Wit 

2200  1 

s-'/. 

2  Phase — 60  Cycles: 

K.W. 

Volts. 

Speed 

.■>() 

2:!o(i 

1200 

K  \-..\.  7.-. 

2ao() 

■.MIO 

440 

720 

ISO 

440 

.514 

K  \"..\.  200 

iir.o 

720 

2<H» 

2200 

KA'.A.  4.-.<l 

2400 

300 

K.N  .A. 

200 

K.V..\.  WMi 

440 

.•MJO 

H.P.  KMHI 

2:iiH) 

.*?00 

K.W._ 

Volts. 

Speed. 

240 

1800 

K.\'..\.  .->(>" 

300 

.'")0 

2:500 

1200 

7r» 

240 

<)00 

75 

2:«Kt 

9(H) 

100 

2:{(H) 

000 

150 

220 

(iOO 

200 

2:{oo 

000 

K.\"..\.  250 

2.'50O 

720 

:!00 

2:«M) 

450 

'•iV2</2 

2:«)f)  ■ 

COO 

4(N) 

2:!00 

.•!C0 

450 

2400 

3(!0 

11. P.  470 

550 

514 

H  P.  .5(M) 

2200 

240 

.500 

2:!oo 

400 

540 

2:!00 

;i(;o 

H  P.  500 
1.50l> 

4.S(l 
2200 

277 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis  ^ 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND   SELLERS  OF 
NEW   AND   USED  MACHINERY 

A    Continent-wide  Service 


Put  in  a  Good  Box 


We  are  originators  of  the  new  galvanizing  process  which  gives 
a  finish  in  every  way  superior  to  black  japan.  It  makes  a  prettier 
and  a  better  job  and  stands  acid  test. 

Our  New  Service  Box  No.  1005,  ,30  Amp.,  125  volt, 
double  pole,  size  8  in.  long,  5^  in.  wide,  2J4  in.  deep. 
It  has  a  carrying  capacity  up  to  standard  and  is  ap- 
proved by  Hydro-Electric  Power  Commission. 

We  carry  a  complete  line  from  30  amp.,  125  volt,  up 
to  and  including  1200  amp.,  600  volt,  and  we  always 
have  on  hand  from  4000  to  5000  type  E  boxes  ready 
for  delivery. 

Canadian  Drill  and  Electric 

Box  Company,  Limited 

1402-10  Queen  St.  East  TORONTO 


Form  Steel  Boxes,  Motor  Starting  Switches  (encTotd),  Motor 
Drip  Pans,  Motor  Covers,  Rheostat  Boxes  and  Accessories 
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SWITCH  PLATES 

^ONSIDER  these  facts  when  choosing  your 
Stock  of  switch  and  receptacle  plates : 

Banfield 
Switch  and  Receptacle  Plates 


Every  plate  in 
the  Banfield  line 
is  perfectly 
shaped  with  uni- 
formly  sharp 
edges. 

Notice  the  beau- 
tiful  finish  on 
them.  Customers  appreciate 
it  and  it  will  not  spot  out 
because  the  high-grade  lacquer 
gives  it  absolute  protection. 
Besides  being  neat  and  well- 
appearing,  Banfield  Switch 


Push  Switch  Plate 


and  Receptacle 
Plates  wear. 

They  are  quality 
products  backed 
and  guaranteed 
by  us. 

Stock  these  Ban- 
field  products. 
Packed  50  to  a  box. 
Find  out  about  them.  Ask 
your  jobber.  If  he  can't  supply 
you  write  us  direct  for  full 
information.  Samples  mailed 
on  request. 


Canadian- 
Made 
Products 


Receptacle  Plate 


Rotary  Switch  Plate 


These  brass  plates  are  made  in  .025  Gauge  Metal  and  .032  Gauge  Metal. 
Heavy  gauge  plates  made  to  order  in  quantities. 

W.  H.  BANFIELD  &  SONS 

LIMITED 

Head  Office  and  Works:  Sales  Office  and  Showrooms: 

370-386  Pape  Avenue  80  King  Street  West 

TORONTO 
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A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 


WALGER 


Walger  Two  Way  Connection 


Solderless  Connection 


Patented  Canada  l'.>\'i 
Patent  Pending  U.  S. 


CONNECTORS 

SIMPLE  AND  SAFE 


The  New  3-Way  Walger  Con- 
nector provides  the  ideal  waj 
of  making  condulet  connections 
and  tap  joints  with  ease  and 
speed.  No  electrician  can  af- 
ford to  be  without  them.  They 
are  especially  valuable  for  fix- 
ture installation.  Ask  you  job- 
ber  or   write  direct. 


Passed  by  the  National  Board  of  Fire  Underwriters  and  the  Hydro  Electric  Power  Commission  for  No.  12  wire  and  under. 
Ask  your  jobber  for  them  and  Discard  that  Blow  Torch. 

Walger  Connector  Co. 
ifenV  C.  JACKSON,  22  College  Street,    TORONTO,  ONT. 
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Strong  Selling  Features  of  Durable  Daytons 

Mean  Real  Profit  for  Dealers 


Illustrating  Durable 
Dayton  No.  676 

Six  blade  12  or  16  inch 
Oscillating  Fan,  con- 
vertible to  bracket 
position. 


Durable  Dayton  Fans  are  easy  to 
sell  and  good  to  sell  because  of 
their  quality — they  mean  satisfied 
customers  and  repeat  orders — Day- 
ton fans  are  sturdily  made,  for 
long,  untroubled  service.  They 
consume  less  current  and  their 
square-end  blades  deliver  more 
breeze. 


The  line  is  complete,  including 
electric  ceiling,  desk,  and  wall 
bracket  models  for  alternating  and 
direct  current,  exhaust  fans  and 
water  motors.  Easily  adaptable; 
all  Dayton  desk  fans  can  be  immedi- 
ately converted  into  the  wall  brack- 
et type. 


Opportunity  to  "Cash  In" 


Demand  is  for  quality  now, 
stronger  than  ever  before — Day- 
tons  have  held  the  fan  quality 
leadership  for  26  years,  the  best 
fan  for  every  purpose. 


Durable  Dayton  dealers  are  giv- 
en co-operation ;  sales  helps  and 
advertising  that  brings  m  custom- 
ers and  profits. 


Write  for  Catalogue  and  Prices  Now 


DAYTON  FAN  &  MOTOR  CO. 


DAYTON,  OHIO 


CANADIAN  PORCELAIN  CO. 


LIMITED 


HAMILTON   -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "  BRAIDUCT "  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       M  Canada 
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EQUATOR 

TOASTER  STOVE 


550  Watts. -Cat.  No.  A  3. 
H.E.P.C.  Approval  115. 


Low  Resale  Price 

Maximum  Profit 

A  Great  Combination  when  QUALITY 
and  RELIABILITY  are  not  left  out. 

Thi.s  ])ractic;il  and  efficient- Toaster  Stove  is  hmlt 
of  nicl<el  plated  cold  rolled  steel.  Is  neat  in  de- 
sign, rugged  and  fully  guaranteed. 

EQUATOR  MANUFACTURING  COMPANY 

HAMILTON,  CANADA 


GENUINE 
SERVICE 
ALWAYS 


Krantz  Panel  Boards 


THE  door  is  open  to  operate  the  switches, 
but  no  Hve  part  is  exposed.  A  child  or  in- 
experienced person  is,  perhaps  of  neces- 
sity, called  upon  to  manipulate  the  lighting. 
There  is  no  danger  when  a  Krantz  Safety 
Panel  Board  controls  the  situation.  A  second 
and  inner  compartment  which  holds  the  live 
parts  can  only  be  exposed  by  the  action  of  the 
electrician  himself  who  holds  the  key  to  the 
second  door. 

Our  catalogue  explains  fully  the  Krantz  ad- 
vantages and  shows  a  multitude  of  reasons  for 
using  this  board  in  your  best  work.  Send  for 
a  copy. 

THE  CANADIAN  KRANTZ 

Electric  and  Manufacturing  Company 
95  King  St.  East,  TORONTO 

401  New  Birk*  Bldg.,  Montreal,  Que. 

402  Vancouver  Block,  Vancouver,  B.C. 

703  Confederation  Life  Bldg.,  Winnipeg,  Man. 


ALLEN  ALUMI-SODER 

A  new  product  combining  the  now-famous 
Allen  Alumi-flux  with  pure  50-50  soder  in  a 
form  ready  for  use. 

It  can  be  depended  on  to  make  a  strong, 
enduring  joint  in  aluminum  to  aluminum  or  to 
any  other  metal. 

Send  for  test  sample. 

Bissett  &  Webb 


126  Lombard, 


Winnipeg,  Man.,  Canada 


Some  Representative  Lines: 


Hart  Storage  Batteries 
Grouse  Hinds  Condulets 
Harvey  Hubbell  Goods 
Square  D.  Boxes 
Benjamin  Goods 
Westinghouse  Lamps 
Krantz  Panel  Boards 
Economy  Fuses 


Canadian  Beauty  Appliances 

Peerless  Single  Phase  Mo- 
tors 

Kimble  Variable  Speed  Mo- 
tors 

Menominee  Fans 
Uni-Lectric  Farm  Plants 
Hill   Electric  Pumps 


The  Masco  Company,  Ltd. 

91-93  Queen  Street  East,  TORONTO,  ONT. 
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CUT  THE  COST 

of  your  pole  lines  by  using  our 

British  Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less 
to  erect  than  any  other  kind.  Treated  with 
Carbolineum  or  Creosote  they  make  you  a 
big  saving.  Full  information  without  any 
obligation  from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON.  B.. 
OMaral  S>1««  Offic«-72  W.  Adtm*  St..  CUcaao.  III. 
Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birkt  Building,  Montreal 


We  have  the  following  3  phase,  60 
cycle  Motors  in  Stock  and  Ready 
for  Immediate  Shipment 

1  -4<|li  II. r,  L'l'lH)  \'..lt.  rjii  K.I'.M.  (  ail.  (  rockir  Wilder 

Slip  Ring  $:!.HX>.<"> 

I— V'Wl  U.P.  TMt  Volls.  71'n  K.I'.M.  Triumpli,  Sill-  King  :J7<H>.i:(l 
1— U.r.  550  Volts.  4.")<»  K.I'.M.  Can.  Ceneral  Eliclric. 

Slip  Ring  ;{iKi<i.(o 

l—V2r>   H.P.     55<»     Volts,     T^t    R.P..\!.    (  an.   I  locker 

Wheeler,  Slip  Ring  ll'tHi.iM) 

1-  »)  11. P.  55(»  Volts,  !MKt  R.P.M.   tan.   (icneial  Klcolrit 

Sli|.>  Ring   7l"i.<H» 

1—40  H.P.  TmO  Volts.    m>  R.P.M.  Can.  C.eneral  Klectiic, 

Slip  Ring   7(Kl.(!(i 

1—30  H  P.  ."iSO  Volts,  1200  R.P.M.  .Swedish  General  Kl- 

ectric.  Slip  Ring     45ii.<m 

l--;<0  H.P.  55<»  Volts,  1200  R.P.M.  Swedish   Ceneial  Kl- 

tctric.  Slip  Ring   400. CMI 

I— aO  H  P.  55<J  Volts.  450  R.P.M.,  Can.  General  Electric, 

Slip  Ring   ."il'5.ti(i 

1— 10  H.P.  500  Volts,  mxi  R.P.M.,  Can.  Crocker  Wheeler, 

Slip  Ring   :{55.(W) 

v^lso  a  complete  stock  from  o  H.P.  to  UlMt  H.P.  Squirrell 
Chft,  3  Phase,  «J0  Cycle,  5.50  Volt.  Motors. 

Motor  and  Transformer  Repairs 
Promptly  Attended  to 

A.  A.  GIDDINGS  &  GO. 

Electrical  Engineers  and  Contractors 
Installationt,  Maintenance  and  Motor  Repairs 

200  Mountain  St.         -  Montreal 

Telephone:  Up  2049 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 

Works 

tllAwimgan  Falls,  P.  Q.         Toronto,  Ont. 
ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

isnd  loQnlrles  to— 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 

LO^N 


guards  give  your  lamps 
just  such  protection. 

Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand   the    attention  of 


every  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana. 


"Clearlite"  No.  2609 

"  Clearlite  "  fixtures  are  made  for  almost 
every  purpose  and  to  meet  all  conditions. 

Because  of  the  high  quality  glass  they  pro- 
duce a  soft  diffused  light,  without  glare.  The 
especially  designed  white  enameled  reflector 
assures  the  utmost  in  lighting  efficiency,  down- 
ward, where  it's  wanted. 

Write  for  descriptive  folder. 


l—T-OISI 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,     Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 


BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  8%  inches;  Width,  8^ 
inches.  Holder,  2%  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


Give  It 

the 
Emery 
Wheel 
Test 


HARBPIBRE 


Put  a  sheet,  rod  or  tube  of  Spaulding  Hard  Fibre'  in 
contact  with  a  revolving  emery-wheel.  Note  how 
slowly,  how  finely,  how  evenly  it  grinds  down.  Ob- 
serve its  compact,  closely  knit,  horn-like  composition 
that  improves  with  age  and  will  outlast  the  machine  or 
product  on  which  it  is  used. 


A  Universal  Material 


kHes 


Its  electric  rupture  is  200-400  volts  per  1/1000  in.  of  thickness: 
tensile  stre-igth  10.000-20,000  lbs.  ner  square  inch  ;  shearing  strength 
9,000-13,000  lbs.  per  square  inch.  It  can  be  machined,  sav.-ed. 
stamped,  bent,  threaded,   drilled  and  finished  in  many  at- 

wavs.  r>      J  !f 

Made  in  red,  black  and  grey  colors.  Send  for  ,  _ 
samples.  Our  Specialty  Department  is  equipped  to  ' , 
machine    special    parts   to    your    own  specification. 

J.  SPAULDING  &  SONS  CO..  Tonawanda,  N.  Y. 

SUBURB  OF  BUFFALO        ,.  .!         V  ' 
166  N.  Clinton  Streeti*^" 


449  Broome  Street, 
New   York  City. 


Chicago,  111. 


4= 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes  . 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

14.'{  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG  '(I 
674  Barrington  St,  HALIFAX. 
W.  IT.  Ilazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  shipment*  from  Factory  or  nearest  Warehouse  ^ 
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UNIVERSAL  BUSHINGS 

I  FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out «1  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 

Universal  Bushings 

coniljine  function  of  porctlain,  bush- 
ing and  tape,  and  give  the  job  a 
.finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

Nos.  1  &  3  BEWARE  OF  IMITATIONS 

Write  for  Samples  and  Prices. 

New  Process  Specially  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,   Canadian  Representative 

95  King  Street  East.  Toronto,  Ont. 
401   New  Birks  Building,  MonUeal.  Que. 
406  Vancouver  Block,  Vancouver.  B.C. 
703  Confederation  Life  Building.  Winnipeg,  Man. 


What  I  Want 


This  is  exactly 
what  you,  or 
any  one  else, 
will  say  after 
having  bother- 
ed around  with 
loose  extension 
cords. 


The  Automatic  Extension  Reel 

for  Electric  Lamps 

Obviates  the-,  necessity  of  dragging  your  cord  over 
tlie  floor,  thus  wrearing  out  insulation  and  breaking 
sockets,  guards,  etc.  Takes  your  light  just  where  you 
want  it,  locks  at  any  point,  and  automatically  rewinds 
your  cord  when  you  are  through  with  light.  Con- 
tains 25  feet  of  approved  reinforced  weatherproof 
cord. 

Approved  by  the  Underwriters,  and  endorsed  by 
fire  and  electrical  bureaus  everywhere.  Fully  pro- 
tected by  two  basic  patents  and  more  pending.  Write 
for  further  particulars  and  prices. 

The  Cincinnati  Specialty  Mfg.  Co. 

Inc. 

1907-19  Powers  St.,  West,     Cincinnati,  Ohio 


Kt.  Garry  Hotel,  Winnipeg.  Man. 
Architects:  Ross  &  McDonald,  Montreal,  Que. 
Kl.  Contractors:  L.  H.  Nielson  Co.,  Inc.,  Pittsburgh.  Pa. 


You  Eliminate  Needless  Risk 

when  you  install  ''Sterling"  Rubber 
Insulated  wire  in  that  building  of 
yours.  Its  guarantee  of  safety  con- 
sists of  many  years  of  unusually  suc- 
cessful and  dependable  service,  and 
in  the  fact  that  it  is  specified  and  used 
by  architects,  engineers  and  contract- 
ors of  many  buildings  of  international 
importance,  one  of  which  is  shown 
above. 

"STERLING" 
Rubber  Insulated  Wire 

stands  for  superior  quality,  which  means  the 
greatest  economy  and  durability.  It  exceeds 
National  Electric  Code  requirements  to  a  de- 
gree that  entitles  it  to  be  considered  as  a  sep- 
arate and  higher  standard  of  excellence. 

When  in  need  of  rubber  insulated  wire  it 
vill  pay  you  to  get  prices  of  "Sterling"  Wire 
before  placing  your  order. 

Our  nearest  office  will  give  you  complete 
information  promptly. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Montreal,  Qne. 


Hamilton,  Ont. 


Seattle,  Wash. 


Toronto,  Ont. 


Manufacturers  of  Electric  Wires  and  Cables  of  all  kinds,  all 
sizes,  lor  all  services,  also  Cable  Terminals,  Junction  Bo.xes,  etc. 
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No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  2.^  inches,  diameter  1  \  inches 
with  two  ^  inch  wire  grooves. 

The  galvanized  lag  screw, 
\/hich  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 
wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Ilhnois  Electric  Porcelain  Co. 

Macomb,  III.,  U.S.A. 

Canadian  Agents: 


R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


96  King  St.  East 
401  New  Birks  Bldg. 
406   Vancouver  Block 
703    Confederation    Life  Bldg. 


New  Tumbler  Switch 

Snap  Cap — No  Screw 


Quick 
"Make" 

and 
"Break" 


A  Mucb 
Improved 

Switch 
For  The 
Same 

Money 


Manufacturers 


The  Duncan  Electrical 
Companyy  Limited 

MONTREAL  -  CANADA 


YOU  ARE  INVITED  to  come  and  see 

us  in  our  new  Office  and  Warehouse  premises  in  the  Purman 
Building.  It  doesn't  matter  whether  you  use  Aluminium 
in  any  form  or  not;  you  will  be  interested  in  our  display  of 
various  forms  of  the  metal  and  maybe  we  can  tell  you  a  few 
ways  in  which  you  can  save  money  if  you  do  use  it.  Fur- 
thermore, we  like  to  think  of  our  office  as  an  information 
bureau  for  all  electrical  and  manufacturing  men  in  the 
City.  Come  in  and  make  use  of  it. 


^  We  sell  Aluminium  too. 


The  British  Aluminium  Co.,  Limited 

(of  London,  England) 

265  Adelaide  Street  West  Toronto 


itilv  1.  i!H'i 


THE    ELF.CTRICAL  NEWS 


61 


LINCOLN 

ELECTRIC  ARC 

WELDERS 

nave  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  hanale  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Lincoln  and  Others,  New  and  Second-hand, 
in  Stock  in  Toronto. 


2—  s  H.P..  I5OO  R.P.M.  Lincoln 
.'-   .">  n  r..    7.V)  R.P  .M.  Lincoln 


I  25Cvcle 
(  220  Volts 


IIP., 


ri.p 


1  II.P.. 


I.-.11O  R.I'.M. 
7.'>i) 

L")IHI 

15()0 

14(H) 
l.')IIO 

7.">ii 
~'>it 
750 
7.'.n 


12IM»  R.P 
1-JlMI 

12011 
12IM) 


Lincoln. 

General  Electric 

Lincoln. 
Lincoln. 

Lincoln 
W'ostinglioiisc. 

Lincoln. 
Wcstinghouiie. 
(Icneral  Electric 
Westingliousc. 
Westinghousc. 


Westingliousc. 
Lincoln. 


25  Cycle 
550  Volts 


l.soo  R.1'..\L.  Lincoln 

12(  

1200 
1200 
'.Kill 
'.too 

'.Km       ■■  " 


60  Cycle 
220  Volts 


.  60  Cycle 
550  Volts 


Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg.  TORONTO 


Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 

TORONTO 


Montreal  Office 
128  Coristine  Bldg_ 


The 


Amelite 


Store  Lighting 

The  Demand  for  efficiency 
is  fulfilled  in  the  Amelite 

Progress  in  effective  store  lighting  has 
reached  a  worthy  achievement  in  the 
Amehte. 

It  brings  to  you  profit,  quick  sales  and  good 
will.  For  wherever  installed  the  Amelite  has 
created  a  new  standard — it  combines  effici- 
ency, moderate  cost,  and  most  appropriate  de- 
sign. 

If  you  sell  lighting  glassware  or  fixtures  of 
any  kind,  you  need  the  Amelite.  It  gives  a 
new  impetus  to  your  sales;  it  opens  a  tnarket 
not  so  readily  reached  in  any  other  way. 

Write  for  prices  tO'day 

Consolidated 
Lamp  &  Glass  Company 

CORAOPOLIS,  PA. 


WM.  P.  GARVIN,  Canadian  Representative 
62  King  Street  East,  HAMILTON,  ONT. 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Cbarles  H.  mitcbcll 
Percival  H.mitcbcli 

Consulting  and  Soptrviiinf 
Englnecri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering:, 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydiaulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping:  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Toweis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON,  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Teats.  Reports  and  Supervision, 
625    Coristine    Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  \fain  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C  E. 

Clarence  Thomson 

(Kx.  Examioer  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St,.  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Lif«  Bldg.  TORONTO 


Chas.  Brandeis,  C.E.,E.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 


Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam.  Electric  Licht,  Power  and  Kailroad 
Plants,  WaterworU"  and  Sewers 

Arbitrations.  Reports  and  Specifications, 
390  PHILLIPS  PLACE     i  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Development*.  Steam 
and  Electric  Railways.   Irrigation  and  water  tupply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Desigrns, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

Kent  Building,  Tr»I>r>MTr» 
Yonge  and  Richmond  Sts.,    »  »  «-» 


Twg^-  loans 


STANLEY  LlOHTFOOl 

REG  O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSOEN   BLDG.(^*Jy^!i!,^i.")  TORONTO. 

NEW  BOOHLCT  OF  COMPLETC  INFORMATION  FRtC 

MMUTIOH  TM.«   ^*P«f>)  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   FittinKs  Company. 
Pemco   (Philadelphia  Elec.   &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


PROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONI 

MAIN 
2682 


RIDOUT  Se  MAYBEE 

Kent  Bldg.,  Yonge  St. 
TORONTO        -        .       .  CANADA 


ESTABLISHED  1849 

BR  ADSTREET'S 

Offices  Thiougliout  the  Civilized 
World. 
Executive  Office: 
Nos.  340  and  348  Broadway,  New  Voik  Cily, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsihie  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S.  ;  Hamilton, 
Ont. :  London,  Ont. ;  Montreal,  One.;  Ottawa, 
Ont. ;  Quebec,  Que.  ;  St.  Tohn,  N"B.  ;  Toronto. 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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Made  in  Canada 


Toronto 


NoteThat  -The  Cheapest 

STORAGE  BATTERIES 

are  those  made  by  the  Canadian  Hart  Accumulator 
Company  at  St.  Johns,  Quebec. 

Save  at  least  35  per  cent,  customs  duties  on  Storage 
Batteries  for  every  purpose.  For  lighting  Farms, 
Towns,  Country  Houses,  or  for  Electric  Trucks, 

May  We  Quote   ?   Our  Prices  to  You 

CANADIAN  HART  ACCUMULATOR 

CO.,  LIMITED  ST.  JOHNS,  QUE. 
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AIR  PRESSURE  RE! AYS 
I'liilaclelpliia   Elcciiic  Co.   Supply  lipi. 

ALTERNATORS 
Canadian  General   Electric  Company 
Canadian  Wcslinghoiise  Company 
Fenanli  Electrical  Company  of  Cana'la 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 

Wagner   Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British   Aluminium  Company 
Nortliern   Aluminum  Company 
Spielmann   Agencies,  Registered 

AMMETERS  4  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westingbouse  Company 
Ferranti   Electrical  Company  of  Canada 
[latheway  &  Knott,  Inc. 
Monarch    ]^lcctlic  Comiiany 
Xortliern  Electric  Company 
Wagner   Electric   Mfg.   Company  of  Canada 
Weslon   Electiical   Instrument  Company 

ATTACHMENT  PLUGS 
Henjamin   Electric  '  Manufacturing  Lompanny 
Canadian    Westingliouse  Company 
Duncan  Electrical  Company 
Ilubbell    Company.  Harvey 
National   Metal   Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC    EXTENSION  REELS 
Cincinnati   Specialty    Mfg.  Co. 

AUTO  STARTERS 
.\dams-nagnall    Electric  Company 

BATTERIES 
Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
flalheway  Si  Knott,  Inc. 
Northern   Electric  Company 
Pringle,   R.   E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

.\tcGill    Manufacturing  Company 
BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric   Railway   Improvement  Company 
Electric  Service  Supplies  Company 
Oliio  Brass  Company 

BOXES 

Canadian    Drill    &    Electric    l!ox  Company 
Canadian    Westingbouse  Company 
Cbicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatbeway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle.   R.   E.  T. 

BOXES  (Manhole) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited, 

BRACKETS 

Acme  Stamping  &  Tool  Works.  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.,  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Electrical  Engineers  Equipment  Co. 
Moloiiev    Electric   Comi.any   of  Canada 
Monarcb    Electric  ,  Coirpany 

BUSHINGS 
National    Metal    Molding  Company 
Philadelphia    b'.lcciiir   Co,   Sniiply  Hept. 
Steel   City  Electric  Company 
CABLES 

Boston   Insulated   Wire  &  Cable  Company,  Ltd. 
Canadian  General   Electric  Company 
Canada   Wi>e   &   Cable  Company 
Northern   Electric  Company 
Phillips   Electrical   Works,   Eugene  F. 
Standard    Underground    Cable    Company    of    (  an- 
ada.  Limited, 

CABLE  ACCESSORIES 
Northern   Electric  Company 

Standard    Underground   Cable   Company   of  Can- 
ada. Limited, 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Electrical  Engineers  Iviuipmciit  Co, 
I'liiladelpbia  Electiic  Co,  Supiily  IJcpt, 

CABLE  RACKS 

Electrical   Engineers   Kcinipinent  Co, 
CARBON  BRUSHES 
Calebaugh  Self   Lubricating  Carbon  Co, 

CARBONS 
Caivadian    Wtttifuhouie  Company 


CAR  EQUIPMENT 
Ohio    Brass   (  onipany 

Electric  Service  Supplies  Compaiiy 

CAR    LOADERS    AND  UNLOADERS 
I'oital.le    .Machinery  Co, 

CENTRIFUGAL  PUMPS 
Uovit)^    Ilydraulic    &    Engineering  L'ompany 
Canadian    Allis-Cbaliners  Company 

CHAIN  (Driving) 
loiies  &  Glassco 

CHANDELIERS 
licaidslcc  Chandelier  Mfg,  Company 
CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln  Electric  Company  of  Canada 
Pi  ingle,   R,    E.  T, 

CHRISTMAS  TREE  OUTFITS 
Nortliern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian   General   Electric  Company 
Cutter   Electric  &   Manufacturing  Company 
Ferranti    I'llectrical   Company   of  Canada 
>loiiarch    Electiic  Con^pany 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 
Philadelphia   Electric  Co,   Supply  Dept, 

CLAMPS.  INSULATOR 
Electrical  Enginecis  Equipment  Co, 
Phihfdehihia   Klecliic  Co,  Supply  lUpi, 

COAL  HANDLING  MACHINERY 
Portable   Machinery  Co. 

COILS 
Cleveland  Armature  Works 
Electrical  Engineers  Equipment  Co, 

CONTACTOR  THIRD  RAIL  MATERIAL 
I'.lcctric  Service  Supplies  Company 

COMPOUNDS 
Redmanol   Chemical    Products  Company 

COMMERCIAL  AGENCY 
Itiadstieel  Company 

COMMUTATORS 
Cleveland   Armature  Works 
Ideal   Commutator    Ilresscr  Coiupany 

CONDENSERS 
Boving   Hydraulic   &   Engineering  Company 
Canadian   Westingbouse  C^ompany 
MrcGovern  &  Company 

CONDUCTORS 
liritish    Aluminium  Company 
National    Metal    Molding  Company 
Northern    Aluminum  Company 
CONDUITS 
American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnpnladuct   Mfg,  Company 
National    Metal    Molding  Company 
Noithern    Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 
Portable   Machinery  Co, 

CONDUIT    BOX  FITTINGS 
Haihewav       Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 
\Valger  Connector  ConiT)any 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian   General    Electric  Company 
Canadian   Westingbouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
'los.sert  fi  Company 
IClectrical   EnRiiicers  Kf|uipment  Co. 
Walger  Connector  Company 

COOKING  DEVICES 
Canadian   General   Electric  Company 
Canadian    Westingbouse  Company 
Flexible  Conduit  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 
Renfrew  Electric  Company 
Spielmann   Agencies,  Registered 
Superior  Electrics  Ltd, 

CORDS 

Northern   Itlectr'c  Company 

Phillips    Electrical    Works,    Eugene  F, 

CROSS  ARMS 
Northern   Electric  Company 


CRUDE  OIL  ENGINES 
Uoving   Hydraulic   w    Lnginccring  Cuiiipany 

CUTOUTS 

I'.enjaniiii   Electric   Manufacturing  Company 
Chicago    Fuse    .Manufacturing  Company 
G.   &   W,    Electric   Si>ccialiy  Company 
llatlieway  St  Knoit,  Inc. 
.Moiiaich    Klecirie  CoiipaMy 

DETECTORS  (Voltage) 
G,   Sc  W,   Electiic  Sijeeialty  Company 

DISCONNECTORS 
G.  Si  VV.  Electric  Specialty  (  ompany 

DISCONNECTING  SWITCHES 
Klecliical  Enginceis  Eciuipmcnt  Co. 
Kketiic   Sei\ice  Supplies  (ompany 
l'hila(kl|)hia  Electric  Co.  Supply  i)epjrtmcnt 
Winter  Joyner,  A.  11. 

DOORS  FOR   BUS   AND  SWITCH 
COMPARTMENTS 
Philadelphia   Eleciiic   Co,   .Supply  Dept. 

DREDGING  PUMPS 
Boving  Ilydraulic  &  FZngineering  Company 

ELECTRICAL  ENGINEERS 
Gesi.    Limited,   G,  M. 
See  Directory  of  Engineers 

ELECTRIC  HEATERS 
National   Electric   Heating  Company 

ELECTRIC  SHADES 
Jefferson    Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Healing  Company 
Northern    Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service   Supplies  Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian    Drill    &    Electric    Box  Company 

ELECTRICAL  TESTING 
Electrical   Testing   Laboratories,  Inc, 

ENGINES 
Boving  &  Company  of  Canada 
Canadian    Allis-Chalmers  Company 
FANS 

Canadian  General  Electric  Company 
Canadian    Westingbouse  Company 
Century    Electric  Company 
Dayton   Fan  &  Motor  Co. 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spauldinp  &  .Sons  Company.  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Work*,  Limited 
Tlatheway  S-  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Beardslee    Chandelier    Mfg,  Co. 
Benjamin   Electric   Manufacturing  Company 
Canadian  General   Electric  Company 
TefTerson  Glass  Company" 
McDonahl    S:  VVillson 
Northern  Electric  Company 
Tallman  Brass  ti  Metal  Compan/ 
Walger  Connector  Company 

FIXTURE  PARTS 

Ft  iedley-Voshai  dt  Company 

FLASHLIGHTS 

Northern   Electric  Company 
Spielmann  Agenciei  Regiitered 

FLEXIBLE  CONDUIT 

Tlatheway  i^-  Knott,  Inc. 
Tubular  Woven  Fabric  .Company 

FLOOD  LIGHTS  (Electric) 
Electric  Service  Supplies  Company 

FORM  STEEL  BOXES 
Canadian   Drill  &  Electric  Box  Company 

FUSES 

Bussman  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouie  Company 
Daum,  A.  F. 

Economy  Fiiie  4  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Ilaiheway  Si  Knott,  Inc. 

Moloney  Electric  (Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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Kesidciicc  li^htinj^  service  will  not  Ite  impaired 
by  voltaj^e  Huctuation  if  the  small  eiiuipments 
you  in-tall  are  driven  by 


Repulsion    Start  Induction 

SINGLE  PHASE  MOTORS 


'.'2  H  P.  Motor  Mounted  on  a  Small  Shor  Repair  Machin? 

— their  startinj^  current  is  less  than  3  times  full 
load  current.  W  e  build  them  as  small  as  1/10  H.I'. 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  earned  in  C»nqda  by - 

Tones  &  Moore  Electric  Co.,  Ltd.,  204  Adelaide  St.  W.,  Toronto 
Great  West  Electiic  Co.,  Ltd.,  Winnipeg 
Riidel-IIelnap    Machinery    Co..    Ltd.,    15"    Shauglincssy  Bldg., 

McC.ill  St.,  .Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  \V.,  Vancouver,  B.C. 


ECONOMY 

renewable 

FUSES 

are  in  greater  demand  than  any  other 
fuses  because  ever  since  their  first  appear- 
ance on  the  market  their  performance 
has  proved  them  worthy  of  the  trust 
placed  upon  them. 

They  are  accurately  rated — efficient  in 
operation.  I  hey  are  safe  in  every  respect 
— not  sometimes  but  always. 

As  compared  with  the  use  of  one-time 
fuses,  they  cut  annual  fuse  maintenance 
costs  80%! 

An  inexpensive  "Drop  Out"  Renewal 
Link  restores  a  blown  Economy  Fuse  to 
its  original  efficiency. 

Economy  Fuses  and  Links  live  up  to  their 
name.  The  economy  they  effect  is  con- 
siderable—too big  for  you  to  ignore.  Be- 
sides, yon  will  profit  by  the  added 
measure  of  safety  they  insure. 

Sold  by  all  electrical  jobbers  and  dealers. 

Write  for  Catalog  20 

Economy  Fuse  &  Mfg.  Co. 

of  Canada,  Ltd. 
Unity  Bldg.,  MONTREAL 

Manufactures  in  Canada  of  S.  &  C.  high 
Potential  Fuses— to  150,000  Volts. 


Thos.  S.  Young.  General  Manager 

Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  Ncws^^^^^^^^ 


MacLean  Daily  Reports,  Ltd, 

Advance  Information  on  Building 
and  Engineering 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Conamercial    Western  Lumberman 


Toronto,  Montreal,  Winnipeg, s 
Vancouver.  Chicago,  New  YorK| 
London/  (Eng.)  M 


66 


THE    ELECTRICAL  NEWS 


July  1,  1919 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


FUSE  BOXES 

Canadian   Drill  &  Electric  JSox  Co. 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 

Canadian   Crocker-Wheeler  Company 
Canadian   General  Electric  Company 
Canadian    Weslinghouse  Company 
Electrical   Maintenance  Sc   Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Power  Plant  Equipment  Company 
Thomson   Company,   Limited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson   Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Conipany 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electiic  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Haniillon   Company,  VVni. 

HEATING  DEVICES 

Canadian  General   Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HIGH  VOLTAGE  FUSES 

Electrical  Engineers  Equipment  Co. 

HYDRAULIC  MACHINERY 

Boving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  Si  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Oialmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian   Inspection  and  Testing  Laboratories 

•   INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Wal^^er  Connector  Company 

INSULATION  rHard  Fibre) 
Spaulding  ft  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney   Electric   Company  of  Canada 

Mica   Company  of  Canada 

Northern  Electric  Company 

Ohio   Brass  Company 

INSULATING  CLOTH 

Packard   Electric  Company 

IRONS  (Electric) 
Canadian   General   Electric  C^ompany 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National   Electric   Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Companx 
Superior  Electric*  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson    Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Canadian   Laco-Pliilips   Co.,  Limited 
Electrical    Maintenance   &    Repairs  Company 
Hall        Co.,   W.  A. 
Hatheway  &  Knott 
Nortliern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 

Electrical  Engineers  Eqiiiijment  Co. 
Electric   Service   Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Starnping  &  Tool  Works,  Limited 
Canadian    General    Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Oliio   Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams- Bagnall   Electric  Company 
Canadian   General  Electric  Company 
Northern   Electric  Company 
Pnngle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pnngle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti   Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros, 

Mica  Company  of  Canada 

MOTORS 
Canadian   Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric  Repair   &  Contracting  Co. 
Ferranti   Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  St  Myers 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric   Mfg.   Company   of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebangh  Self-Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian   Drill  &  Electric  Bo.x  Company 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio   Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Agencies  Regd. 


PAINTS  &  COMPOUNDS 
G.   &   W.   Electric   Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard   Underground  Cable  Co.   of  Canada 

PHOTOMETRIC;!  L  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

l-;i(ctric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

llamillon  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern    Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois   Electric   Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard   Underground   Cable   Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving   Hydraulic   &    Engineering  Company 
MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian   Allis  Chalmers  Company 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  A  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Conipany 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADES 

Beardslee  Chandelier  Mfg.  Company 

SHADE  HOLDERS 

Harvey   Tlubbell  Company 

SOCKETS 

Benjatnin   Electric   Manufacturing  Companr 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta)   Uolding  Company 
Northern  Electric  Company 
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Peirce  Steel  Pins 


No.  72 

Acme  Stamping 

ard 

Tool   Works,  Limited 
Hamilton 


No.  71 


No.7.^ 


NACCOVERN 

ftcoMPAinrr 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 

Turbo-Generator  Units 
Direct  Connected  Units 
Motor  Generators 
Rotary  Converters 
Transformers 

Boilers 
Smoke  Stacks 
Tanks 
Condensers 
Air  Compressors 

Separate  Published  Stock  Lists  for  above  apparatus. 

Staff    of    Engineering  Specialists  with    three  overhauling 
plants  to  SOLVE  YOUR  POWER  PROBLEMS. 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND   SELLERS  OF 
NEW  AND   USED  MACHINERY 

A    Continent-wide  Service 


Arc  you  still  i.n  iiiiiL;  I'u  w  a  (.■oiiuiiutators  on 
a  lathe  wliile  your  eciuipnicnt  stands  idle  for 
several  hours!'  You  can  keep  commutators 
a'ld  collector  rings  in  smooth  running  order 
simply  by  using  the  Ideal  Rcsurfacer  while 
machines  are  under  load! 

One  man  wrote  us  it  took  him  six  to 
seven  hours   to   have   a  commutator 
tuiri'.eJ  dowti  on  a  lathe — on  try- 
i.ig  the   Ideal  he  found  he  got 
hciter   results    in    one  hour 
and   equipment    wos  not 
shut    down  one 
iHinr.te. 


Tlie  Ideal 
is  an  ah  r  a  s  i  V  e 
block,  not   a  natural 
stone   that   is  sometimes 
hard     and     sometimes  soft, 
and      that     clogs      with  copper 
dust,  but  a  specially  manufactured 
product  of  uniform  density    and  cut- 
t  iig  quality   throughout.     By  applying  it 
.-.s  illustrated  upon  commutators  or  collector 
rings  while  in  operation    a    smooth    surface  is 
"luickly  produced     that     saves     wear     and     tear  upon 
brushes   and  equipment. 

You  save  time,  labor  and  expense.  Hundreds  of  the 
largest  concerns  in  the  country  are  constant  users  of  the 
Ideal. 

In  order  that  you  may  convince  yourself  of  its  value 
we  will  send  you  the  Ideal  on  free  trial  for  t:n  days. 
If  you  are  not  satisfied  with  it  return  it — the  test  will 
not    have    cost    you  anything. 

IDEAL   COMMUTATOR   DRESSER  CO. 

Sout '    D'arborn    Street,  Chicago 


L 


M^ilThis  Coupon: 


for  Pre;  Trial  to  our  Nearest  Represantative. 
Cltaton   Co.   (Canada)  Ltd., 

229    C'oristine    Bldg.,  Montreal 
W.  J.    Veo  &  Co., 

413    JIcLean    Block,    Calgary,  Alberta. 
Gentlemen:   Please  send  me  an  Ideal  Commutator  Re- 
surfacer  for  free  trial.     It  is  understood  that  if  I  am  not 
fully  satisfied   with  it  I   will  return  it  at  your  expense. 
I  want  to  use  it  on  equipment  as  follows : 

.'\pprox.  R.  P.  M  Diameter  of  Com.  or  Ring  

■  M  r<jv..  wirit'i  oi  c  ■11    or  r'  i,s{  surface   

Approx.    distance  between   brush  sets   

Condition  

Ring  material  (copper,  steel,  etc.)   

My  name  is  Position  

Company   

Company  address   City  


i 
I 
I 

.J 


ir 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 
lliss.ll   &   Wclib,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National   Electric   Heating  Company 

STAMPINGS 
Ki iedley-VosIiiirdt  Company 

STANDS— VISE,  PORTABLE 
Martin   &   Sous,   II.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart    Accumulator  Company 
Norlliern    Electric  Company 

STREET  LIGHTING  FIXTURES 
Uenjaniin   Electric  Manufactui  ing  Company 
Crousc  Hinds  Company  of  Canada,  Limited. 
.Northern  Electric  Company 
Pringle,  R.  E.  T. 
Winter  Joyner,  A.  H. 

SWITCHES 
Renjamin   Electric   Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General   Electric  Company 
Canadian   Westingliouse  Company 
Chamberlain  &  Hookliam  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General   Electric  Company 
Canadian   Westinghouse  Company 
I'evoe  Electric  Switch  Company 
Electiical   Engineers  Equipment  Co. 
Ferranti   Electrical   Company   of  Canada 
Moloney   Electric  Company 
Motiarcli    Electric  Company 
Northern  Electric  Company 
Pringle,  R.   E.  T. 

SWITCH  GEAR 
Ferranti   Electrical  Company  of  Canada 
Moitaich    Kk'ctiic  Coni]>aiiy 


TAPE 

Packard   Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 
Northern  Electric  Company 

TOASTERS 
Flexible  Conduit  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 
Renfrew   Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Piatt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams  Itagnall  Electric  Company 

Canadian    Crocker- Wheeler  Company 

Canadian  General   Electric  Company 

Canadian  Westinghouse  Company 

t_  uniherland    Kieclric    Mfg.  t_uuii»any. 

noniinion  Iron  &  Wiecking  C  ompany 

Ferranti   Electrical  Company  of  Canada 

MacGovern  &  Company 

Moloney  Electric  Company  of  Canada 

.VIonaich    J'llcctiic  Coniitany 

Northern  Electric  Company 

Packard  Electric  Company 

Thordarson    Electric    Manufacturing  Company 
Wagner   Electric   Mfg.   Company   of  Canada 

TRANSMISSION  TOWERS 
Canadian   Bridge  Company 

,  TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern   Aluminum  Company 


TURBINES 

Boving  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

tlamilion   Loinijany.  Win. 
MacGovern  &  Company 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gesl,    Limited,   G.  M. 
Northern    Electric  Company 

Standaid  Underground  Cable  Co.  of  Canada,  Ltd 

VACUUM  CLEANERS 

Houston   &  Company 

Onward  Manufacturing  Company 

Pringle.   R.   E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WAGON  LOADERS 

I'oitable   Machinery  Co. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER    POWER  MACHINERY 
Itoving   Hydraulic  &  Engineering  Company 

llaniillon   C  oni|iaiiy,  Wni. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian    AUisClialmers  Company 

WELDING  EQUIPMENT 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston   Insulated  Wire  &  Cable  Company,  Ltd. 
Canada   Wire   &   Cable  Company 
Northern   Electric  Company 
Phillips  Electrical  Works,   Ltd.,  Eugene  F. 
Standard    Underground   Cable   Company   of  Can 
ada.  Limited. 

WIRING  DEVICES 
Canadian  (leneral   Electric  Company 
Hatheway  ^-  Knott,  Inc. 
Vnrthern    Electric  Company 
Walgcr  {'(iimeclor  Company 

WOOD  SCREWS 

Roljertson  Mfg.  Company,   P.  L. 


DIES 

For  all  kinds  of 
Screw  Cutting 


Ours  is  the  "  Guaranteed  Line  "  of 

Reamers  -  Drills  -  Cutters  -  Taps 

Made  in  Canada  and  Sold  on  Merit 

Pratt  &  Whitney  Co.  of  Canada,  Ltd. 


Montreal 
723  Drummond  Bldg. 


DUNDAS,  ONTARIO 

Winnipeg 
1205  McArthur  BIdg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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I'HORMIIIOli 
RANIFOmEHf 
FOR  EVERY  PURPO/C 
TMORDAR/OM  EiEC.MF6»CO.«HlCII«0  . 


Mica  Insulation 

We  manufacture  everything,   including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

P.O.  Box  156,  HULL,  Quebec 


List  of  Motors 


So. 

11. 1',  r 

\olls 

Cycles 

Slariir 

M.ikr 

1 

15 

l.'idll 

r,oo 

25 

yis 

T.ii.i:. 

1 

i.'iii 

O'lO 

25 

yvs 

C.G.E. 

I 

(;it 

1  7k  » 

or,:) 

25 

yes. 

Crocker  Whri-lcr 

00 

I'tO 

21'0 

25 

yes 

r..incolii 

1 

20 

.i 

Tr.ii 

■SM 

25 

yes 

[Jncoln 

1 

L'5 

.'! 

TO  » 

L'L'O 

yis 

C.G.F.. 

1 

10 

.! 

lOi.ii 

2-.'0 

yit. 

T.I  I.E. 

1 

."i 

15' 1(1 

■-'■-'(  1 

■'O 

yts 

VVestg.  (■(  1.. 

1 

;i 

1 

l.>-Oii 

nil 

(ill 

no 

For(  Wayne 

1 

1 

1,S()0 

no 

W 

no 

Wcsigli. 

1 

'A 

1 

1800 

110 

CO 

no 

I'i.slier 

1 

40 

90O 

(iO 

yts 

Kulirr  Wensuoin 

1 

10 

2 

ISOO 

'JL'O 

(» 

no 

T.II.E. 

•J  2 

or  3 

ISOO 

(10 

no 

Wcstgli.    cel..  re«(l 

1  '_' 

or  3 

1800 

(ill 

no 

Wesigh.    cel..  rcwil 

1 

'A 

'2 

ISOO 

TJO 

on 

no 

Wtsigli.    (.  (.  !.. 

10  -J 

or  3 

1200 

i^t 

no 

We.slgli.    cel..  ri-«ci 

1 

0 

IL'OO 

GO 

no 

Union  (New) 

.! 

ISOO 

•22t> 

GO 

no 

e.G  E.  rcwoiinil 

4 

7/, 

l.SOO 

TM 

GO 

1  .inctiln 

TRANSFORMER 

I     ^ll  K.W.      l  ypi;  R      2200/220  N'olls.  Tackard. 

PLATER 

I     I  ype  C.     Ostrander  Seymour,  (i  voll,  speed  750,  anip.  SUO. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  ol  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


We  carry  this  design  with  or 
without  arms.    Plates  12  in.  and 
14  in.  Diams.,  also  with  10  in. 
opening. 

SEE  OUR  CATALOGUE 

Friedley-Voshardt  Co. 

733-37  S.  HALSTED  STREET 

Chicago,  111. 

Canadian  Representatives  :  DUGGAN  &  LEVY.  166  King 
St.  W.,  Toronto,  Can. 
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W^stinghouse 

Type  C  C  Watthour  Meters 


Electro  Magnet 


rr 

Moving  Element 


LIGHT  LOAD 
ADJUSTMENT 


X 

FULL  LOAD 
ADJUSTMENT 


Use  Westinghouse  Type  CC  Watthour  Meters  to  serve  as  cash  registers  on  your  system. 

They  are  preeminently  adapted  to  give  maximum  possible  accuracy,  embodying  as  they  do  the 
following  distinctive  features:  Rolling  Ball  Bearings,  Self-locking  adjustments  for  full  and  light  loads, 
Superior  accuracy  at  light  load  and  overload,  Few  parts  composed  of  assembled  units. 


Owners   of  Weslinghouse 

apparatus   are  in 

vited   to  rrak 
jre  located  at 

e  use    of  01 

jr  Servii 

e    Dept.  Repair  Shop,  where  rep 

air  work  will  receive 

Ijrompt  and  efficient  attentior 
MONTREAL— 10 
TORONTO— 16  1 

1.  Repair  shops  < 
St.  Sophia  Lane 
emperarce  St. 

WINNIPEG- 168  Portage 
CALGARY— 328  9th  Ave. 

Ave.  E. 
W. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Montreal 


Otta> 


Toronto 

Bank  of  Hamilton    285  Beaver   Ahearn  &  Soper 
Uldit.  Mall  Hill  Ltd. 


Halifax      Ft.  William  Winnipeg 

105  Hollis      Cuthbertson         158  Portage 
Block 


St. 


Ave.  E. 


Edmoriton 

211  McLeod 
Bldg. 


Calgary- 
Canada  Life 
Bldg. 


Vancouver 

Bank  of  Ottawa 
Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
t)iilaiio.  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  IT  H.E.P.  Solenoid  Switches,  which  are 
suiiablr  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptivs  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phana 
AdeUid* 

902-903 


162  Adelaide  Street  West 
TORONTO 


Niahls 

1723  1930 


"RENOLD 

Patent,  Silent  and  Bush  Roller  Chains) 

"MORSE" 

(Rocker  Joint  Silent  Chains) 

FOR  DRIVING  PUMPS 

have  been,  here  as  usual,  a  most 
successful  application.  EFFI- 
CIENT over  98  per  cent. 

COMPACT— short  centres  effect 
^•aluable  saving  of  space. 

DURABLE — Instances  are  not 
uncommon  of  12-15  years'  ser- 
ylce  without  repairs  and  chains 
are  not  affected  by  dampness 
or  climatic  conditions. 

Send  us  your  power  transmission 
problems. 

We  are  Specialists  in  Power 
Transmission  Chains. 


JONES  &  GLASSCO 


TORONTO 


(REG'D) 


MONTREAL 
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We  have  a  large  stock  oj 

New  and  Used 


Motors  and  Generators 


Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET 

MONTREAL 

We  extend  a  cordial  invitation  to  the  electrical  fraternity 
to  call  upon  us  in  our  new  building — the  largest  and  best  equipped 
electrical  repair  establishment  in  Canada. 


pililllllllllllllllllllllllllllllilllllllllillhllllllllllllllllllllllllll^ 


Reduce  Distribution 
Troubles  and  Expense 


ill  these  Five  ways — 

— Equip  to  handle  "trouble"  without  costly  cable  or 

line  cutting. 
— Eliminate  expensive  "temporary"  repairs. 
— Install  cable-end  sealing  devices. 
— Stop  extended  service  delays. 

— Make  every  circuit  interconnecting  without  cable 
or  line  cutting. 

IT  is  the  purpose  of  G  &  W  distribu cion  specialties  to  obtain  maximum  dis- 
tribution economy  for  a  minimum  of  cost — it  is.  the  purpose  of  G  &  W  En- 
gineering Service,  with  15  years'  experience  for  a  working  back-ground,  to 
see  that  you  do  get  just  that. 

Nowadays  preventable  waste  is  almost  the  same  as  deliberate  destruction, 
(i  &  W  distribution  specialties  plus  G  &  W  application  service  can  help  you 
eliminate  many  costly,  untimely  distribution  troubles.  Ask  us  for  the  solution 
of  your  most  troublesome  distribution  problems! 

Have  you  received  new  Catalog  No.  10?  Contains  Valuable 
illustrations  and  drawings  for  every  Central  Station  Engineer 

G  &  W  Electric  Specialty  Company 

Distribution  Engineers,  Manufacturers  of  Potheads  of  all  kinds. 
Switching  and  Distribution  Boxes,  Overhead  and  Underground  Distribution  Specialties. 

7440-7450  So  th  Chicago  Ave.  CHICAGO,  U.  S.  A. 

A    H   Winter  Joyner.  Ltd..  100  WellinRton  St.  W..  Toronto.  Bentz-Richardson  Co..  Ltd.,  692  Notre  Dame  Ave 

A.  H.  Winter  Joyner,  Ltd.,  10  Cathcart  Street,  Montreal.  General  Supplies,  Limited,  Calgary  and  Edmonton 


Winnipeg. 
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STANDARD  UNDERGROUND 
CABLE  CO.  OF  CANADA,  LIMITED 

General  Offices  and  Works:  Hamilton,  Ont. 


w 


E  solicit  your  inquiries  for  the  follow- 
ing products: 


Bare  Copper,  Brass  and  Bronze  Wires 
Colonial  Copper  Clad  Steel  Wire 
Weatherproof  and  Magnet  Wire 
Rubber  Insulated  Wires 
Varnished  Cambric  Insulated  Cables 
Paper  Insulated,  Lead  Covered  Cables 
Fibre  Insulated,  Lead  Covered  Cables 
Rubber  Insulated,  Lead  Covered  Cables 
Steel  Wire  and  Steel  Tape  Armored  Cables 
Outdoor  and  Indoor  Cable  Terminals 
Cable  Junction  Boxes 
*'Ozite"  Insulating  Compounds, 

etc. 


For  complete  information,  prices  or  estimates,  write  our  nearest  branch  office. 
MONTREAL  TORONTO  HAMILTON  SEATTLE 
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True  Recording  Instruments 

Esterline  meters  known  throughout  the  technical  world  for  their  ac- 
curacy and  mechanical  perfection. 

The  illustration  shows  one  of  the  new  style  Graphic  Meters,  which  is 
placed  in  an  aluminum  case  with  a  glass  face.  The  clock  has  an  eight-day 
lever  movement  controlling  the  chart  which  is  six  inches  in  width  and 
twenty-six  feet  long.  A  special  inking  device  has  been  arranged  for  the 
marking  of  these  charts.  The  holder  will  contain  a  supply  for  eight  days. 
The  ink  is  drawn  through  the  tube  to  the  pen  by  capillary  attraction. 

These  instruments  are  ideal  for  power  stations,  sub-stations,  industri- 
al and  isolated  plants  for  recording  load  curves,  voltage,  current,  and 
power  factor.  The  value  of  a  true  station  load  curve  cannot  be  overesti- 
mated. 

Write  to  our  nearest  house  for  full  particulars 


North(^rtt  Efectric 

LIMITED 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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A4iusto-iite 

^^^A    r«  A  T»T»T7T«T»TA  TIT'  TJC»/-»T»TT/-lnr> 


A  FARBERWARE  PRODUCT 


Patented  in  U.  S.  and  Canada 


Every  Home,  Office  and  Store 

In  Your  Town  Needs  Adjusto-Lite 


And  you  can  sell  them  Adjusto-Lite.  Because  it 
fills  the  need  for  a  strong  clear  light  in  many  places 
where  the  regular  lighting  is  insufficient. 

Simply  show  your  customers  how  Adjusto-Lite 
clamps  everywhere — to  desk,  shelf,  counter,  bed,  mir- 
ror, etc.  How  it  throws  a  clear  pleasant  light  just 
where  light  is  needed — and  they  will  buy  Adjusto- 
Lite  because  they  need  it,  and  will  pay  the  reason- 
able price. 

Many  of  our  customers  will  come  to  you  for  Ad- 
justo-Lite because  they  read  about  it  in  the  Literary 
Digest,  and  other  big  publications  which  carry  our 
strong  advertising. 

Send  for  our  assortment  of  six  lamps.  Display 
a  quality  product  for  quantity  selUng.  No  breakages- 
of  Farberware. 


Adjusto-Lite  Carries  a  Good 
Profit  for  You— 40  percent. 

And  it  is  a  quality  product  through  and  through. 
Made  in  solid  brass,  statuary  bronze  or  nickel.  Finely 
finished.  Compact,  weighs  little,  easily  carried  about. 
Sold  complete  with  8-foot  of  silk  cord  and  Bryant 
push-button  socket.  Guaranteed  five  years.  Indi- 
vidually packed  in  display  cartons  for  easy  selling. 

PRICES  TO  DEALERS 
Brush  Brass  Finish,  $3.00 

Statuary  Bronze  or  Nickel,  $3.25 

Terms:  2/10,  30  days  net,  f.o.b.  N.Y. 

them  in  use  on  desk  or  table.  They'll  sell!  It  is 
—no  trouble.    Every  lamp  guaranteed  by  the  House 


S.  W.  FARBER 


141-151  SOUTH  FIFTH  ST. 


BROOKLYN,  N  Y. 


THE    ELECTRICAL  NEWS 


July  15,  1919 


SHERARDUCT 

The  Rieid  Steel  Conduit 
with  both  surfaces  Shcrar- 
dizcd  and  Enameled.  Rust 
Proof  and  Acid  Proof.  Vade 
of  a  hi^h  erade  spclleri.:ed 
mild  steel  tubing, 

IVriu  for  BuUctin  SO 


BLACK  ENAMELED  [I 

ECONOMY  Black  Enameled 
Conduit  is  made  of  tlie  same 
high  jrrade  spcUerized  mild 
steel  tubine  as  SKEIiiEBSJCT. 
the  only  difference  beine  in 
the  protective  coating.  In 
an  enameled  conduit  there's 
none  better. 

Wntt  far  Bulletin  SO 


FLEXTUBE 

Intcrwov^en  Seamless 
Non-Collapsible  Insepar- 
able and  Double  Compound- 
ed. Easy  to  fish  and  every 
foot  of  every  coil  ran  tc  used 
IVrite  for  Bulletin  I5t 


■iiiii 


BRACKETS 
Complete  with  insulators, 
Slierardized  liases.  Wires 
run  straight  throuzb.  No 
Tie-V/ircs  necessary. 
IVritc  for  Uutlttin  602 


We  cannot  tell  you  all  about  all 
National  Products  in  this  limited 
space,  but  we  want  to  call  your 
especial  attention  to  certain  features 
of  FLEXTUBE  Double  com- 
pounded, Non  -  Metallic  Flexible 
Conduit. 

It's  the  original  seamless  interwoven  non- 
collapsible,  non-metallic  flexible  conduit 
Avith  the  "roller-bearing"  interior.  There's 
absolutely  no  waste;  every  foot  of  every 
coil  can  be  used,  and  it's  so  easy  to  fish 
that  it's  a  pleasure  for  the  wiremen  to  use  it. 
That  makes  it  profitable  for  the  contractor, 
and  its  quality  is  such  that  the  best  interests 
of  the  owner  are  served.  Note  the  con- 
struction. The  seamless  interwoven  tubing 
compounded;  then  the  protecting  outer 
braid,  also  compounded  —  a  double  com- 
pounded tubing  which  is  satisfying  to  those 
who  insist  upon  the  highest  quality.  Place 
your  order  for  your  requirements  with  your 
jobber;  specify  by  name — FLEXTUBE. 

Kational  Metal  Molding  6 

1118  Fulton  Building 

Pittsburgh,  Pa. 


Atlanta 
Boston 

Buenos  Aires 

Buffalo 

Chicago 


Dallas 
Denver 
Detroit 
Havana 
Los  Angeles 


Ma;;;ij 
New  York 
Paris 

Philauelphia 
Portland 


Rio  de  Janeiro 
Salt  Lake  City 
San  Krancisco 
Seattle 
St.  Louis 


CANADIAN  DlETRrBUTORS;  CANADIAN  GENEI^.M.  E.  ITCTRIC  CO..  LIMITED 


'T^Jalional" 

Lockouts  and  KuHhings 

Threads  sharp,  clean  and 
true.  "NationaP'quality  pro- 
ducts. Exclusive  Bcif-clcan- 
inL'-featurc  in  the  bushings. 
H^ritt  for  Bulletin  3S0 


TSIationar 

Outlet  Boxes  and  Covera 

A  box  for  every  purpose  and 
a  purpose  for  every  box. 
Furnished  ir.  Shcrardizcd  or 
Black  Etj  ;^vled  i'l.-.ish. 
IVrite  i'vr  Bulletin  2S0 

liiiiimM 


1 N0333 1 


•TSJalional" 

METAL  MOLDING 
For  three  and  iour  wire 
surface  wiring.  May  be 
used  as  a  separate  si.'Stem  or 
in  combination  with  No.  222 
Moldini;. 

M^riu  far  Bullelin  101 


N0222 


'T'Jationar 

METAL  MOLDING 

Tor  two-wire  surface  wirinr. 
.May  be  used  as  a  separate 
system  or  in  combinatio:. 
wi:h  No.  333  Mo!-inff. 
Wrilt  far  Bulletin  101 


fi  Tl  1;. 


FLEXSTEEL 

Distinctive  flat  surface. 
J?asy  to  fish,  cut  and  strip. 
JJeal  {or  wiring  either  old 
or  new  buildings.  A  coin- 
p  Icte  line  of  improved  CtticffS 
Write  for  Bulletin  201 


"Tslaiionar 

FIXTCKE  STUDS 
Sherardized  St.-unped  Stec!. 
Hollow  Stenis.  StrcnKcr, 
anil  yet  listiter.  than  ar/ 
other  rti-.d  on  tlie  L-ar!.;t. 

IVrite  f  r  luUclin 


Jiilv  15.  1919 
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ONLY  GOOD  GOODS  ARE  IMITATED  i^j^iUm^ 


Labor  for  fishing  is  more  expensive 
than  conduit. 

Norther rt  Ekctric 

DURADUCT 


will  cut  clown  that  labor  cost,  because 
of  its  single  interwoven  wall  and  roller- 
bearing  wireway. 


Northsrff  Ehctric  Compatr^ 


Montreal 

Halifax 

Ottawa 


UMITED 

Toionlo 
London 
Winnipeg 


"  Vs  Vh  I  "mark  "o  j""* 
DURADUCT 


Regina 
Calgary 
Vancouver 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,     Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


92^4'^.% 

EFFICIENCY 

Under  Actual 
Operating  Condition* 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  BIdg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents : 

Geo  H.  Jameson,  Vancouver  J  L.  Neilson,  Winnipeg,  Man. 


Redmanol 


J9 


^  "The  Perfect  Electrical  Insulation 

Made  from  The  Anhydrous  Phenol  Resin  Compounds 
They  excel  in  Heat  Resistance,  Dielectric  Strength,  Mechanical  Strength,  Accuracy  of  Dimensions 


WRITE  FOR  CATALOG 


Redmanol  Chemical  Products  Co.,  656  W.  22nd  Street,  Chicago,  111. 
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Write  to  u«  —  the  manufac- 
turers—  to-dajr  for 
particular*. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  Sk.,  TORONTO  61  Albert  Street,  WINNIPEG 

213  Notre  Dame  Street,  MONTREAL 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stanipini^'  and  Tool  Works..  54 

.\llen   Company,  L.   B   ()3 

Allen  lns])ection  Company   GO 

Armour  iiros  

Ban  field  &  Co.,  W.  H  

Beaubien,  De  Gaspe   (i'i 

Benjamin   Electric   Mfg.  Co  

Bissett  &  Webb   (K! 

Boston  Insulated  Wire  &  Cable  Co.  6 
Boving  Hydraulic  &  Engineering  Co.  59 

Bradstr.eets   G6 

Brandeis,  Charles   06 

Branston    Company,    Charles   A.    . . 
British   Aluminium   Company    .  . 
Bussman    Electric  Co  

Calebaugh  Self   Lubricating  Carbon 

Company  

Caiiadian  Bridge  Company   05 

Canada  Wire  and  Cable  Company  . .  hi 

Canadian  Crocker  Wheeler  Co  

Canadian  General  Electric  Co   12-19 

Canadian  Drill  &  Electric  Box  Co.  55 
Canadian  Hart  Accumulator  Co.   . .  07 

Canadian  Krantz  Mfg.  Co  

Canadian  Laco-Philips  Co.,  Ltd.   . . 
Canadian  Porcelain  Company   . .    . .  08 
Canadian  Westinghouse  Company  . 

Century  Electric  Company   01 

Chamberlain  &  Hookham  Meter  Co., 

Limited   7 

Cincinnati  Specialty  Mfg.  Co  

Clemens  Electrical   Corporation    . .  . 

Cleveland  Armature   Works   05 

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co  

Cutter  Company   16 

Cutter  Company,  Geo  

Dayton  Fan  &  Motor  Co   51 

Dennison,  H.  J.  S   66 

Devoe  Electric  Switch  Company   . .  10 

Dossert  &  Company   53 

Duncan    Electrical    Company    .  .    .  .  54 

Economy  Fuse  and  Mfg.  Co   C7 

Electric  Maintenance  &  Repair  Co.  .  07 
Electric   Repair   &   Contracting   Co.  51 


Electric   Service   Sui^plies  Company 

Electric  Mfg.  Co   22 

Electrical  Engineers  Equipment  Co.  IV 

Electrical  Testing  Laboratories  ....  (w; 

E(iuator  Mfg.  Company  

Ewart  &  Jactjb   (>0 

1-arljer,  S.  W   -i 

Ferranti  Electric  Com])any   10 

Flexible  Conduit  Company   15 

l'"riedley  Voshardt  Co   .- .  .. 

G.  &  W.  Electric  Specialty   Co.   . . 

Gest,  G.  M.,  Limited  

Gilbert-Menzies  Co.,  A.  C   59 

Great  West  Electric  Company   54 

Hamilton  Company,  Wm   0 

Hatheway  &  Knott   17 

Hessco  Company  

Ideal  Commutator  Dresser  Co.  ..  64 
Illinois    Electric   Porcelain   Co.  ... 

Jefferson    Glass   Company   18 

Jones  &  Glassco   

Joyner,  A.   H.  Winter,  Limited....  06 

Kelsh,  R.  S   66 

Kent  Brothers   53 

Kerry  &  Chace,  Limited   66 

Lancashire  Dynamo  and  Motor  Co..  02 

Leeds-Northrup   Company   8 

Lightfoot,  Stanley   66 

Lincoln  Electric  Company  of  Canada  64 

Lindsley  Brothers  Company    65 

Lowry  Powrer  Equipment  Co.,  E.  A. 
Lyman  Tube  and  Supply  Company 

MacGovern  &  Company   53 

Martin  &  Sons,  H.  P   51 

Masco  Company   51 

McDonald  &  Willson   52 

McGill  Manufacturing  Company  . .  05 

Mica  Company  of  Canada,  Ltd  

Mitchell,  Charles  H.  &  Percival  H.  00 
Moloney  Electric  Co.  of  Canada   . .  '  ".^0 

Monarch  Electric  Company   3  3 

Montreal  Armature  Works   01 


National  Cartage  &  Sujjply  Company  61 

National  Electric  Heating  Company  08 

National  Metal  Molding  Company..  4 

New  Process  Specialty  Co.  57 

Northern  Aluminum  Company  ....  63 

Northern  Electric  Company   2 

Ohio  Brass  Company   11 

Orpen   Conduit  Company   55 

Packard  Electric  Company  

I'etrie,  H.  W   52 

Philadelphia  Electric  Company  Sup- 
ply Dept  

Philip  &  Sons,  E.  J   t>6 

Phillips  Electrical  Works,  Eugene  F.  49 
Pittsburgh  Rellector  &  Illuminating 

Company   57 

Pratt  &  Whitney  

Pringle,  R.  E.  T.,  Ltd  

Redmoual  Chemical  Products  Co...  6 

Ridout  &  Maybee   06 

Robbins  &  Myers  Company   21 

Robertson  Ltd.,  J.  M   06 

Robertson  Mfg.  Co.,  P.  L   7 

Salisbury  Electric  Co  

Sammett,  M.  A   66 

Sangamo   Electric   Mfg.  Co  

Smith  Company,  S.  Morgan   6 

Spaulding  &  Sons  Company,  J  

Spielman  Agencies,  Regd   54 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   1 

Steel  Company  of  Canada   J  4 

Sterling  Engine  Company   61 

St.  Catharines  Machinery  Co   61 

Superior  Electric  Company  

Tallman    Brass   and   Metal   Co   05 

Thompson,  Clarence   06 

Thompson,  Fred  &  Co  

Thompson  Levering  Co   61 

Thordarson  Manufacturing  Company  63 

Toronto  and  Hamilton  Electric  Co.  53 

Tubular  W'oven  Fal)ric  Companj'  . .  5 

Wagner  Electric  Manufacturing  Co. 

Walger  Connector  Co                   ...  63 

Ward    Leonard    Electric  Company. 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  In  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance- 
Adapted  for  Fau)t  Locations  in  Teletiraph  and  Telephone  I  ines  and  Cables. 

The  Type  S  nridfje  is  a  tlioroufjh'y  practical  instrument  for  sliop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  limes  for  immediate  use.  It  is  easily  portalile.  its 
wei^jht  lieing  hut  8  pounds.  Tlie  piecision  of  adjtistnient  of  its  coils  (Rheostat  1/10  per  cent.. 
Ratio  l/'JO  per  cent.)  insures  accurate  measiuemeius.  Tlie  galvanometer,  the  weakest  element 
■  if  •^luli  an  in'^trumeiit.  is  unusually  rugged.  It  is  a  separate  element  and  n)ay  be  removed 
for  examination  or  repair  hy  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  piocurcd  practically  evei  ywbeie.  The  price  is  '.'.'i  net. 
f.o.b.   Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Meaiuring  Inctruments 


PHILADELPHIA,  PA, 


July  i:..  I'Jl'J 
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A  "GALVADUCT"  Building— Canadian  Billings,  Spencer  Plant, 

Welland,  Ontario. 


GALVADUCT 


GALVADUCT^' 

The  most  perfect  iijterior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  qualit}'. 

Always  specify  Galvaduct  or 
Lor.cated  CONDUITS 


LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY  Limited 


TORONTO 


MONTREAL 


LORICATED 
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The  Devoe  Electric  Switch  Company 

Tliese  Cuts  Represent  Some  of  the  Safety  Service 
Switches  We  Manufacture 


60  Amp.  550  Volt  Reverse  Motor  Switch 


200  Amp.,  250  Volt 


100  Amp.,  550  Volt 


100  Amp.,  550  Volt  Compensator  Switch 


Our  new  Bulletin  No.  10  is  being  printed  and  it  will  be  ready  for  mailing  in  about  two 
weeks.    This  bulletin  will  show  a  complete  line  of  our  Safety  Service  Switches. 

All  our  Safety  Type  Switches  are  "xamined   and   labelled  under  the   direction   of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

''We  Leady  watch  the  Others  Follow'' 

THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 


luiv  15.  i(H!t 
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Usually  the  ear  is  out  of  line  with  the  trolley  wire  when  it  first 
makes  contact  with  the  hanger. 


With  Ordinary  Hanger 


With  O-B  Lock  Hanger 


the  ear  must  be  backed  off- 


whtch  leaves  a  loose  joint  between  ear 
and  hanger. 


t ight,  solid  joint  between  lock  hanger  and  ear  when 
the  latter  comes  in  line  with  the  wire. 


That  Spring  Washer  Does  It 

Tight,  weathproof  joint  between  every 
ear  and  every  O-B  Lock  Hanger  cuts  your 
maintenance  cost.  With  the  ordinary 
hanger  there  is  almost  always  a  destruc- 
tive see-saw  action  which  sooner  or  later 
strips  the  sturdiest  threads. 

This  never  occurs  with  O-B  Lock 
Hanger.  In  addition  they  have  all  the 
essential  mechanical  and  electrical  charac- 
teristics. 

There  are  different  sizes  and  types 
shown  in  O-B  Catalog  No.  17. 


The  Ohio  Brass  Company 

Mansfield,  Ohio 


;i  i  i;i  1 1 1 1 1 1 1 1 

I'l'i'i'i'i'i'i'i'i'i'i' 
!i!i!i!i!i!i:i!i!i:i:t:i 


I'.i  i!i  I'.i 


•ill 

'  i*i*i'i!iri 


1 1 1 1  ii 

:i|iil|il!i 

!!!! 

'1*1*1*1*1 
1*1*1*1*1 

*1*M'!» 
*i*i»M' 


I  I  I  I  I 
J ji jiji ji 

'i*i*i*i' 

'i*i*i*i' 
'I'l'iV 


III 

i;i;i  I  i! 
"I'V 
•I'l'iV 
I  1 1 1 1 

I  I  I  I  I 

1*1*1*  'I' 
.  I*l*l*l*|l 

'I'l'I'i' 

'I'l'i'l'i. 

Vi'iVi 

*l*l*l'i*l 

I  ijl  ijl 
'I'l'  'l' 
"l" ' 
I  I I  i!i 


"i'i'i'i'i 

'i  l  l  I 

I"" 
•  <  <  • ' 


'I'l'i 
'I'l'i'i'I 

*i*i*i*i'i 

'i'  'I'l' 

*i*i*i*i*i 
*i*i*i*i*i 

1 1 1 1 1 

I'I'I'I'I' 
'I'I'I'I'I 
'I'M'I' 
'I'I'I'I'I 
'  'I'M' 
.'  'I'M' 
fMlMil 
i|i  1 1 1 

i'l'l'I'I'! 
;I|I|I;I|! 
1 1 1 1 1 
1 1 1 1 1 1 

1 1 1 11 


i:i:i:i:i 

i'i'i'i'i' 

1 1  III 
I'I'I'I'I' 

I  I  I  I  I 
1*1*1*1*1*1 
*l*l*l*l'l 

(!'!*i*i*i 

*  *  *i*i* 

•  *5*i*i*i 

l:I;I:':l! 


':':«;i, 


I'i'i'i'i' 


1 1 1 1 1 

1 1 1 1  ill 

|ilt|i!i:i 
'i'('i'l'i 

'I'M'I'I 
Itlllllll; 

*i'i*i*i*i 
'i*i*i'i*i' 

:l!l:l:l: 


:i;i 


III 


'  ■ 

ijijiji  1 

1 1 1 1 1 

I|I|I|M' 
I;II11 

I'I'I'I'I' 

I""  'I 
i" '" 
I'M'" 
I'll  'I'l 
"" ' 

'i'i'i'i' 

' ' ' ' ' 
'I'M'I' 
1  IMIJI 


i'i'i'i'i'i 
I'i'i'i'i't 

='-''lI!| 

Mil'l'l' 


Illjlll 
llllJ 

' ' M'l' 
'I'M'I' 
'I'I'I'I' 

'I'l'I'i' 

'  'I'M' 
'I'M'I' 

I  I  I  I  I 

liifilili 


I  1  I  1  I 
IIIllJ 

:iiis 


:Hi:i:i:i:i:;:i:i:':i:i:iM':i'- 


■'.i!i:i:i:':'M':'!'!'i': 


THE    ELECTRICAL  NEWS 


July  1910 


C-G-E 

WIRING  DEVICES 


"  Made-in-Canada  " 

Illustrated  are  a  few  of  the  many  wiring  devices  carried  in  stock  in  our  warehouses  from  coast  to  coast.  They  are 
the  product  of  Canadian  labor.   Every  article  is  of  high  grade  workmanship  and  made  to  give  satisfaction. 


Kdisoii  rius  Cutouts 
All  Typt-s 


04<>i:is/.m"):{!) 

2-wire  SinRle  Uraiicl) 
Covered  Cutout 


(  at.  No.  442-'.!  SO  -.'.  i/m)  Watt  r.fi  vjc/fiRn 

Uuick  Make-  an.l  ISreak  Al''   PorceC^^  "^^'^    No.  (K!ir.2-»/««S(» 

%"   and   y«"   Stan.lar.l    Brass  ^*  /«      c°cket  I'<"-<^-  Socket 

Shell  Key  and   Keyless  Sockets  Keyless  bocket 


Enclosed  Fu 
Ferrule  Tv; 
2.50  and  (iOO 


'e  Fiiirc  Fuse  Plugs 

volts   H-'.ii)  amp.,  12'>  volt 


Enclosed  Fuses 
Knife-Ulade  Type 
250  and  600  volts 


K.-)4:; 
Receptacle  for 
Concealed  Wiring 
.Surface  Work 


GE.544 

Receptacle  for  Cleat 
Wiring  Surface  Work 


GEOfi.5 
ore.  Conduit  Rox 
Receptacle 


Porcelain  Fuse  Blocks 
For  Enclosed  Fuses 


Cat.  No.  GE62.5 
Composition  Cap 


Cat.   No.  Ofi0.58,S/GE6!)(! 
Combined    Switch    and      Cat.  .\o.  O71S07  Cat.  Xo.  ini<»9/GE600 

Attachment    Plug       Pull   Chain   Sockets      Pore.  Key  Wall  Receptacle 


Cat.    No.  1!l2(i:!/5074(; 
Cat.   So.  (;Ef)24  Keyless  Hrass  Shell 

Standard-    Receptacle  Receptacle 

Attachment  Plug        Willi  Removable  Ring 


Cat.  .\o.  (k;i4;;(;/'.m(i2 

Pore.   Cle:it  Receptacle 


Cat.   No.  0(!1451/(;0()f> 
Moulded  Composition 
Socket 


Cat.  No.  GEfiOS 

Standard 
Flush  Receptacle 


Cat.  .\o.  I'.i^nii,  c;  FliOl 
Keyless  Receptacle 


Write  our  nearest  sales  branch  for  full  particulars 


Canadian  General  Electric  Co.,  Limited 


Ilraneli  Offices:   Montreal,  Q 
W 


Head  Office      -  TORONTO 

Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Cobalt,  South  Porcupine 
Winnipeg,  Calgary,  Ivlnionlon,    Nelson,    Vancouver  and    Victoria.  ' 


g^illllllllllllllilllllllllillllllllllllllilllllllllilllllllllillllllllli^   llll!lllllllll!lllllllll!lllllllll!llll>llli:illLllllilllllllllllllllllllilllllllll^^ 
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Monarch  Specialties 


MADE  IN  CANADA 


1|  •         C  1        X        aJ'e   the   only  Practicable 

1    Uii    V>4tldin    oOCKCtS    Socket  for  use  on  Tungsten 


Push  Switches 


or  Nitrogen  Lamps. 

SINGLE  POLE 

DOUBLE  POLE 

THREE  WAY 


If  Your  Distributor  Cannot  Quote  You  Price  WRITE  DIRECT 


No.  62687 


No.  17782 
Service  Insulator 


No.  61335 


No.  62965 


No.  6500 


No.  1 


No.  247 

Pore.  Key 
Wall  Socket 


No.  317 
Pore.  Key 
Socket 


No.  227 
%   Brass  Cap 
Pore.   Key  Socket 


Monarch  Electric  Co.,  Limited 

Disirici  M„nt«.i        LambcF^,  p.  Q. 
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SUPPORT 
THE  COUNTRY 

THAT  SUPPORTS  YOU 

If  you  consider  your  personal  interests^ — the 
interests  of  your  family  and  the  community 
in  which  you  Hve,  you  will 

PURCHASE  THE  PRODUCTS 

OF 

CANADIAN  MILLS 

A  Canadian  Dollar 
is  Worth  One  Hundred  Cents 
in  Canada 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 


July  15.  1919 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  rei)roduecd  Iruni  an  actual  photograi)h,  and  illustrates  the 
l)eha\ior  of  the  material  in  this  rigid  test — [perfect  flexibility.    We  cut  the 
ends  to  show  |)lainlv  the  sui)erior  constructio;i — note  the  high  grade  Canvas 
■     Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— sui)erior  to  any 
ini])orted  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  i)rice  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of  , 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       -  Canada 
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Pole  Type 

Transformers 


Note  the  illustration  showing  Transformer 
well  down  in  the  tank  allowing  all  terminals  to 
be  well  under  oil.  Simple  H.  T.  Porcelain  con- 
necting Block,  allowing  percentage  taps  to  be 
changed  quickly. 

Standard  Transformers  carried  in  stock 
for  urgent  deliveries 

Ferranti  Electrical  Company 

of  Canada,  Limited 


26  Noble  St 
TORONTO 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd.  592  Notre  Dame 
HALIFAX  WINNIPEG 


B.  C.  Rep. 
H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep'.s. 
Northwestern  Eng. 
&  Supply  Co.. 
Calgary 


.N'orthern  Ontario 
J.  P.  Bartleman 
Timmins 


Pekkantio^ 


 SN^- 


'a 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.    Prompt  deliveries. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 


New  York,  50  Church  .St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Typ 


riiicago.    Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 

ECCLES  &  SMITH  COMPANY 
I  .OS  Angeies  San  Francisco  Portland,  Ore. 


July  i:..  1 '.»!'.» 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  foui  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  sliops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITrSBURGH,  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle 


Catalogue 
No. 
411t;(i 
411L'(! 


Primary 
Voltage 
101)1211 
1001 2(1 


00 
2.''> 


Secondary 
■VoltaKc 

s 


List 


1..50 

2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


On  Your  Next 
Outdoor  Substation 

Why  not  let  "  Three  E  Engineers" 
show  you  how  to  design  it 
Promptly,  Efficiently,  and  Eco- 
nomically ? 

If  you  will  send  us  a  single  line 
diagram  showing  roughly  the 
scheme  you  require,  our  Engin- 
eers will  submit  drawing,  showing  one  of  our 
standard  layouts  employing  standard  "Three  E" 
Switching  and  Protective  Combinations  modified 
slightly,  if  necessary,  to  suit  local  conditions. 

Our  Engineers  are  specialists  in  the  design  of  outdoor  stations  and  are  in  excellent 
position  to  save  time  and  money  to  prospective  customers  through  using  our  standard 
parts  and  standard   designs,   where  special    equipment    is    thought  necessary. 


THIS  SERVICE  IS  ABSOLUTELY  FREE 


Electrical  Engineers  Equipment  Co. 


710  W.  Madison  St.,  CHICAGO. 
Northern  Elec.  Co.  Ltd.,  Canadian  Representatives 
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MADE-IN-GANADA 

Illuminating  Glassware 


AT  OUR  FACTORY  IN  TORONTO 
We  manufacture  from  the  raw  materials  a  line  of 

Illuminating  Glassware 

comprising  over 


2,000 


Shapes,  Sizes,  Designs  and  Colorings,  and  the  line 
is  constantly  being  added  to 


"Moonstone"  the 
Efficient  Reflector 


A  Good  Sample  of  Our  "Moonstone" 
Semi-Indirect  Bowls 


Electric  Shades.  Many 
Shapes  and  Designs 


Always  insist  on  having  Canadian-Made 

Illuminating  Glassware 

JEFFERSON  MAKE 

The  manufacture  of  street  lighting  globes  made  from  our  "Moonstone" 
and  "Lnmo"  high  efficiency  glass  is  a  specialty  with  us. 

Jefferson  Glass  Company,  Limited 

Factory  and  Head  Office  :  388  Carlaw  Ave.  p-p  -ry  f  \  KT  TP  f\ 
Down  Town  Show  Rooms:    164  Bay  Street       1  W  K  LI  IN  1  \J 


MON 1  ki-:ai. 

2S5  Beaver  Hall  Hill 


WINNIPHG 
vScott  lilock 


VANCOUVER 
325  Howe  Street 


July  15,  1910 
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Feature 
EDISON 
MAZDA 

in  the 
Shop 
Window 

Dominion- Wide 
Consumer  Advertising  of 

EDISON  MAZDA 

Makes  it  a  Half  Sold  Product 
For  The  Dealer 

Edison  Mazda  Tungsten  Lamps 


Are  a  source  of  satisfaction  which  can  only  be  realized  in  a  product  which 
moves  with  steadily  increasing  sales.  Added  to  this  is  the  knowledge  that 
you  are  handling  something  with  the  Edison  backing  and  the  close  co- 
operation of  the  makers  in  advertising  and  sales  helps.  Write  us  for  help- 
ful literature,  etc. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Cobalt,  South 
Porcupine, Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Service  Transformers 


Made 
in 

Canada 


Power 


Large 
Stock 

on 
Hand 


Transformers 


3  Piiate 
POWER  TRANSFORMER 


Moloney  Service  and  Power 
Transformers  have  gained  ap- 
proval wherever  they  have  been 
installed. 

They  are  produced  according 
to  the  best  principles  of  mechan- 
ical engineering,  by  a  staff  of 
skilled  experts.  That  is  the  secret 
of  their  reputation  and  wide 
adoption  throughout  Canada. 

Large  stock  of  Service 
Transformers  on  hand 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Of  lice 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 


Inly  13,  191'.) 
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Don^t  Overlook  The  Farmer  When  You  Start 
That  New  Sales  Campaign 

The  gradual  extension  of  central 
station  lines  into  rural  districts 
and  the  recent  rapid  growth  of  the 
farm  lighting  plant  industry  have 
created  a  demand  for  farm  motor 
service  which  is  attaining  huge 
proportions.  The  contractor-deal- 
er who  is  not  planning  to  go  after 
this  new  business  actively  is  over- 
looking his  best  opportunity  for 
future  expansion  in  his  motor  bus- 
iness. 

On  every  farm  there  are  scores 
of  laborious  tasks  ordinarily  done 
by  hand,  which  can  be  performed 
quickly  and  with  but  little  effort 
by  electric  motor  drive.  Because  of 
this  fact,  every  farmer  becomes  an 
immediate  prospect  for  motor  sales  as  soon  as  he  has  electric  service  available  on  his 
farm. 

To  enable  dealers  to  go  after  this  business  a  complete  line  of  Robbins  &  Myers  Mo- 
tors have  been  developed  for  farm  service.  These  motors  are  made  for  operation  on 
the  low  voltage  farm  lighting  plant  circuits  or  the  standard  voltage  alternating  current 
central  station  circuits. 

In  addition  to  the  standard  types  a  special  14  H.P.  Power  Stand  Motor  is  supplied 
which  can  be  carried  about  for  use  with  the  many  light  machines  used  about  the  farm 
and  country  home,  such  as  the  cream  separator,  churn,  washing  machine,  grindstone, 
fanning  mill,  etc.  The  motor  is  mounted  on  an  iron  tripod  base  and  is  equipped  with  a 
brace  rod  which  can  be  clamped  to  the  driven  machine  for  maintenance  of  belt  tension. 
A  three  step  pulley  is  provided  which  runs  at  285  r.p.m.,  a  back  gear  being  provided  for 
speed  reduction. 

Bulletins  and  prices  on  farm  motors  will  be  furnished  on  request.  Attractive  fold- 
ers on  motors  and  fans  for  farm  service  will  also  be  furnished  dealers  with  their  im- 
print.  Ask  for  samples. 

THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  ft  Crowe  Dawson  ft  Co.,  Ltd.  La  Cie  Codere  ft  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

.-.  Eastern  Electric  Co.        John  Starr.  Son  &  Co..  Ltd.  Great  West  Electric  Co.  Rogers   Electric   Co.,  Ltd. 

■  J.  St.  John  Halifax  Winnipeg  Toronto 
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"  MADE  IN  AMERICA" 


INSULATION 

"MADE  IN  AMERICA" 


ELECTROSE  INSULATORS- 

FIRST  TO  CROSS  OCEAN  IN  AIR 

Standard  of  the  World  for  High  Frequency  Currents  used  by  UNITED  STATES  NAVY  and 
ARMY,  and  the  Wireless  Telegraph  and  Telephone  Companies 
SOLE  MANUFACTURERS 


"By  courier,  coach  and  sail- 
boat, it  took  days  for  the  news 
of  Waterloo  to  reach  London. 
During  Lieut.  Commander 
Read's  flight  to  Halifax,  Assist- 
ant Secretary  Roosevelt  in 
Washington  sent  a  radio  mes- 
sage to  NC-4,  of  whose  posi- 
tion in  air  he  had  no  knowledge. 
In  three  minutes  he  had  a  re- 
ply." 

Extract  from  New  V'ork  World, 
June  l'Jl!». 


NC-4  ELECTROSE  equipped 


Crew  o{  the  NC-4 


U.  S.  S.  K-2— ELECTROSE-equipped 


U.  S.  S.  NEVADA— ELECTROSE-equipped 


U.    S.    Submarine-   Chasi-r   .W     K 1 . !•.(  T  l<( ) .s  !•.  .  .lu.piK  .1 
Sole  Manufacturers 


VI.    S.    S.    PENNSVLVANLV-  I'.l.lu  TKO.SK  oiu.piioi 


ft 


60-82  Washington  St. 
66-76  Front  St. 
27-37  York  St. 
1-23  Flint  St. 


BROOKLYN,  N.  Y. 

AMERICA 
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Labor  Unrest  Not  Primarily 
Due  to  Need  for  More  Money 

During  the  month  of  May  last  the  savings  deposits  in 
Canadian  banks  increased  by  $37,000,000,  or  at  the  daily  rate 
of  $1,200,000.  During  the  year  ended  June  1st.  1919,  savings 
deposits  increased  $160,000,000;  this  in  the  face  of  Victory 
Loan  subscriptions  of  nearly  $700,000,000  during  this  period, 
as  well  as  other  provincial  and  municipal  issues. 

The  savings  bank  is  looked  upon,  in  large  measure,  as 
a  barometer  of  the  working  man's  economy.  The  present 
increase  in  savings  would  indicate,  therefore,  that  the  work- 
ing classes,  in  general,  are  prosperous  and  also  that  they  are 
profiting  by  our  various  campaigns  on  thrift.  Coupled  with 
the  present  labor  unrest  these  larger  bank  accounts  seem  to 
show  that  it  is  not  the  actual  need  of  more  money  that  leads 
the  workman  to  demand  higher  wages  but  rather  the  fact  that 
he  has  had  a  little  taste  of  saving,  of  getting  a  little  bit  ahead 
of  the  game  and  he  wants  more. 

This  feeling  of  independence  that  a  savings  account  en- 
genders is  a  fine  thing  for  the  individual  but  there  is  evidence 
that  it  has  developed  into  a  sort  of  intoxication  in  many  of 
the  trades  which  will  eventually  get  them,  and  all  of  us,  into 
trouble.  The  ideal  of  a  capitalistic  working  class  can  never  be 
entertained.  The  main  reason  is  that  they  don't  need  capital. 
What  the  working  man  needs  is  such  a  fair  payment  for  his 
labor  that  he  can  live  in  comfort  and  lay  a  little  aside  for 
the  rainy  day.  If  he  spends  money  extravagantly  or  foolish- 
ly he  is  being  paid  too  much.    If  he  is  able  to  build  up  such  a 


reserve  that  he  loses  his  head  and  becomes  independent  and 
undependable.  then,  also,  he  is  being  paid  too  much. 

The  trouble  with  the  workman,  in  general,  today  docs  not 
seem  to  be  that  he  is  underpaid.  Rather  he  is  in  the  posi- 
tion where  he  feels  that  he  has  capital  at  his  mercy  and  he  is 
making  capital  pay.  He  is  in  fact  refusing  to  feed  the  goose 
that  lays  his  golden  egg.  What  will  he  do  when  he  goose  can 
no  longer  lay? 


Canadian  Engineering 
Standards  Association 

The  Canadian  Engineering  Standards  .Association  was 
formed  early  in  the  present  year  with  the  object  of  carrying 
out  in  Canada,  for  the  benefit  of  Canadian  industry,  work  simi- 
lar to  that  done  in  England  by  the  British  Engineering  Stan- 
dards Association,  which  has  proved  of  such  great  industria' 
vah'.e.  The  Canadian  Engineering  Standards  Association  is 
not  a  Government  institution,  although  it  is  recognized  by 
the  Canadian  Government  The  members,  who  serve  on  its 
committees  gratuitously,  are  qualified  by  their  'technical  and 
industrial  standing  to  represent  the  interests  of  manufactur- 
ers, engineers  and  user*,  and  arc  nominated  by  such  bodies 
as  the  Canadian  Manufacturers'  .Association,  .the  Canadian 
Mining  Institute,  the  Engineering  Institute  of  Canada,  the 
engineering  schools  of  the  universities,  the  railway  services, 
important  industrial  firms  and  the  great  purchasing  depart- 
iTients  of  the  Canadian  Government.  Tlie  .Association  has 
now  been  incorporated  by  Dominion  Charter. 

.A  sub-committee  has  been  named  with  .A.  A.  Dion,  Otta- 
wa, as  chairman  to  deal  with  electrical  matters,  and  already 
manufacturers,  and  large  users  of  transformers  and  various 
electrical  asS'Ociations  have  been  asked  to  appoint  represen- 
tatives to  meet  Mr.  Dion,  prepare  a  report  and  submit  it  to 
the  Canadian  Engineering  Standards  .Association.  A  sub-com- 
mittee has  also  been  appointed  for  discussing  the  standardiza- 
tion of  incandescent  lamps,  and  further  committees  wil'  be 
appointed  from  time  to  time. 


Montreal  Harbor  Electrification 

The  Montreal  Harbor  Commissioners  are  proceeding 
with  the  electrification  of  ithe  harbor  railway  and  have  re- 
ceived bids  for  the  equipment.  Eight  miles  of  lines,  total- 
ling about  20  miles  of  track,  are  to  be  electrified,  from  Eeau- 
dry  Street  east  to  the  terminals  at  Pointe  aux  Trembles.  The 
western  section  of  the  harbor  will  continue  to  be  served  by 
steam  locomotives.  A  sub-station  will  he  built  at  Bcaudry 
Street  where  provision  will  be  made  for  two  units.  The  plans 
provide  for  only  one  of  these  being  installed  at  present;  this 
will  consist  of  a  1.500  h.p.  synchronous  motor,  direct-connected 
to  two  500  kw.  1200  volt  generators,  connected  in  series.  In 
addition  there  will  be  the  usual  switchboard  and  control  equip- 
ment. The  overhead  catenary  will  be  of  the  standard  type. 
A  new  transmission  line,  with  wood  and  steel  poles,  will  be 
constructed  to  supply  power  to  the  sub-station.  Provision  is 
to  be  made  in  the  same  sub-station  for  an  industrial  load  for 
the  new  cold  storage  warehouse  to  be  erected  at  the  cast  end 
of  the  harbor. 


Attended  the  A.I.E.E. 

The  following  Canadians  attended  the  annual  convention 
of  the  American  Institute  of  Electrical  Engineers  at  Lake 
Plaza:  G.  B.  Smith,  Belleville;  A.  E.  Davison,  D.  McKenzic. 
H.  C.  Don  Carlos.  A.  H.  Hull,  Ontario  Hydro  Commission; 
John  Murphy.  Ottawa;  F.  R.  Ewart.  Toronto;  L.  B.  Chub- 
buck,  H.  B.  Dwight,  Canadian  Westinghouse  Company,  Ham- 
ilton; S.  E.  M.  Henderson.  J.  C.  McFarlane,  Canadian  Gen- 
eral Electric  Company,  Toronto;  Wills  Maclachlan,  Toronto. 
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Canadian  Electrical  Association  Convention  at 

Alexandria  Bay 

Valuable  Reports  Presented  by  Sub-Committees   A.  Monro  Grier,  K.C.,  President 
Canadian  Niagara  Falls  Power  Company,  Re-elected  President  of  the 
Association— Valuable  Paper  by  Mr.  F.  G.  Clark. 


TliL*  C.  E.  A.  Convention  delegates  may  have  found 
Alexandria  Bay  a  little  hard  to  get  at  hut  they  unanimously 
voted  it  a  first-class  place  to  spend  a  holiday.  The  Toronto 
and  Hamilton  delegations  arrived  on  Thursday  morning  and 
the  eastern  represemtatives  came  in  during  the  afternoon. 
The  convention  proceedings  did  not  open  until  Friday  morn- 
ing, so  the  interval  was  most  enjoyably  spent  in  renewing  old 
acquaintanceships.  A  good  dance  hall  made  the  evening  pass 
all  too  quickly,  thanks  to  a  number  of  lady  delegates. 

The  Friday's  sessions  consisted  chiefly  in  an  introductory 
address  by  the  president,  Mr.  A.  Monro  Grier,  K.C.,  and  the 
presentation  of  reports  by  the  chairman  of  the  various  com- 
mittees. These  are  mentioned  in  more  or  less  detail  below. 
On  Friday  evening  the  delegates  met  together  at  dinner 
which  was  followed  by  a  brief  address  from  the  president. 
Mr.  Grier  never  displayed  his  unsurpassed  command  of  the 
English  language  to  better  advantage  and  the  delegates  were 
delighted  and  charmed  beyond  measure. 

On  Saturday  morning  a  paper  was  presented  on  the  sub- 
ject "Oxygen  and  Hydrogen  as  a  Central  Station  Load," 
which  had  been  prepared  by  Mr.  F.  G.  Clark.  Mr.  Fredericks 
also  addressed  the  delegates  on  "Service  at  Cost." 

Saturday  afternoon  was  taken  up  with  a  meeting  of 
Class  A  members,  when  certain  private  matters  were  dis- 
cussed and  the  officers  elected  for  the  coming  year.  The 
elections  resulted  as  follows: 

President,  A.  Monro  Grier,  K.C. 

First  vice-president,  E.  A.  Dunlop. 

Second  vice-president,  P.  T.  Davies. 

Third  vice-president.  A.  P.  Doddridge. 

Secretary-treasurer,  W.  Volkman. 

Managing  committee,  C.  S.  Bagg,  R.  J.  Beaumont,  A.  A. 
Dion,  A.  V.  Gale,  J.  S.  Gould,  F.  T.  Kaelin,  D.  H.  McDougall, 
R.  B.  McDunnough,  H.  R.  Mallison,  W.  H.  Mclntyre,  J.  F. 
Neald,  J.  S.  Norris,  L.  W.  Pratt  and  J.  B.  Woodyatt. 


Report  of  Committee  on 
Prime  Movers 

Steam  Power 

In  Canada,  the  plentiful  supply  of  electrical  energy  su])- 
plied  from  Hydro-electric  sources  and  the  necessity  of  con- 
serving the  fuel  supply  of  the  country  during  the  jjcriod  of 
•  the  war  has  turned  the  minds  of  all  eil^ineers  and  manufac- 
turers to  the  necessity  of  economy  in  the  operation  of  steam 
generating  plants  and  the  efforts  of  designers  and  operating- 
engineers  have  been  cotu-entrated  on  improvements  in  this 
direction. 

Considerable  progress  has  been  made  in  late  years  in  tlu- 
science  of  generating  sleam  due  to  a  better  understanding  of 
the  combustion  of  fuel  and  the  transmission  of  heat  in  boilers. 

Mr.  F.  A.  C'ombe,  of  the  I'aijcock  &  Wilcox  Co.,  in  a 
paper  entitled  "Modern  Boiler  Practice"  calls  attention  to 
the  fad  that  though  no  radical  changes  in  boiler  construction 


have  taken  place  yet  impr(;venients  have  been  developed  in 
the  arrangement  of  boiler  heating  surface  due  to  more  effic- 
ient furnaces,  boiler  settings  and  plant  operation. 

Present  day  tendencies  favor  high  steam  pressures  and 
temperatures,  concentration  of  power  and  large  unit  capaci- 
ties. The  shell  boiler  has  been  practically  eliminated  for  this 
class  of  service  and  modifications  have  been  made  in  the  set- 
ting and  rating  of  water  tube  boilers.  Existing  conditions 
encourage  the  use  of  boilers  of  high  efficiency  and  rating. 

The  api)lication  of  insulating  l»rick  in  boiler  settings  is 
now  becoming  better  understood.  It  is  generally  accepted 
that  the  walls  of  a  boiler  furnace  should  be  built  of  as  few  dif- 
ferent kinds  of  material  as  possible  and  walls  should  be  well 
bonded  and  homogeneous.  Recent  tendency  has  been  to 
build  walls  of  solid  fire  brick. 

In  order  to  preserve  the  furnace  side  and  bridge  walls 
various  expedients  have  been  tried.  What  is  required  is  a 
furnace  lining  capable  of  withstanding  the  high  furnace  tem- 
peratures and  blow  torch  action;  the  constant  heating  and 
cooling  effect  and  abrasive  action  of  the  fuel  bed. 

Ventilated  walls,  special  refractory  materials,  steam  jets 
on  side  walls  and  high  temperature  cements  have  all  been 
used  with  varying  success. 

The  present  tendency  is  towards  higher  boiler  ratings. 
One  of  the  principal  factors  involved  in  high  boiler  rating 
is  the  coal  burning  capacity  of  the  grate  or  in  other  words 
stoker  and  furnace  design.  Draft  loss  at  high  boiler  ratings 
is  an  important  item  to  be  considered  and  the  character  of 
the  boiler  feed  water  may  readily  becoine  a  factor  in -boiler 
ratings. 

We  cannot  attempt  to  treat  this  subject  fully  in  this  re- 
port. The  local  test  as  to  whether  a  boiler  is  priming  lies 
in  the  quality  of  the  steam  leaving  a  boiler  or  in  the  tempera- 
ture of  the  steam  leaving  the  superheater.  A  recording  ther- 
mometer on  steam  outlet  from  superheater  will  indicate 
priming  by  sharp  fluctuations  on  the  superheat  temperature 
curve. 

Power  dump  grates  and  clinker  grinders  seem  to  be  com- 
ing iiito  use.  The  Westinghouse  Co.,  and  American  Engin- 
eering Co.,  have  these  on  the  market  as  well  as  several  other 
concerns. 

The  forced  draft  type  of  chain  grate  is  now  being  used 
more  extensively  with  success  in  burning  low  grade  fuels 
high  in  ash. 

Regarding  meters,  indicators  and  instruments  general 
progress  in  their  development  has  been  normal. 

Higher  steam  pressures  have  been  tried  out  in  one  or  two 
plants  in  the  United  States. 

The  Buffalo  General  Electric  Co.  have  recently  placed  in 
service  a  plant  operating  at  ^T.')  lbs.,  boiler  pressure.  27.5  deg.. 
sui)erheat  giving  a  total  temperature  of  08!)  deg.  F. 

The  Public  Service  Co..  of  Northern  Illinois,  have  an  in- 
stall.ilion  operating  at  :!!.■)  l!)s..  boiler  pressure,  22.3  deg. 
superheat  giving  a  total  temperature  of         deg.  F. 

The  general  impression  seems  to  be  that  the  question  of 
higher  steam  pres>ures  is  a  boiler  problem  and  that  turbines 
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can  easily  be  designed  tor  operation  at  the  hi.ulier  pressures. 

[A  description  of  the  Heine  cross  drum  water-tube  boiler 
was  included  in  the  report  at  this  point.] 

Steam  Turbines 

In  recent  years  there  has  been  a  marked  tendency  to- 
wards the  installation  of  units  of  large  capacity  and  during 
the  past  two  years  there  has  been  a  marked  increase  in  the 
U.  S.  in  units  of  the  horizontal  shaft  type  of  approximately 
;tO,()00  kw.,  capacity  in  order  to  meet  the  rapidly  increasin.^: 
density  of  the  load.  The  Prime  Movers  Committee  of  the 
N.  K.  L.  A.  in  their  rei>ort  for  1919.  have  included  a  list  of 
large  unit  installations  which  is  of  considerable  interest. 

The  main  sources  of  trouble  in  large  steam  turbine  units 
seem  to  be  in  the  labyrinth  packings  and  thrust  bearings 
which  are  apt  to  cause  e^ccessive  vibration  of  parts;  the 
breaking  of  buckets,  dangerous  rubbing  of  stationary  and 
moving  elements  which  in  extreme  cases  may  result  in  perm- 
anent deflection  of  the  shafts. 

[Here  followed  a  statement  by  the  Cieneral  lilectric  Co. 
with  reference  to  turbine  generators;  also  a  copy  of  the  re- 
port of  the  sub-committee  on  generators  of  the  N.  E.  L.  .\. 
with  reference  to  the  matter  of  fires  originating  within  the 
generator  shell  of  turbo-generators  of  enclosed  type.] 

Water  Power-Turbines 

During  the  four  or  five  years  period  prior  to  the  war 
the  manufacturers  of  hydraulic  turbines  made  great  strides 
in  developing  units  of  high  efficiency  and  simple  designs. 
This  was  primarily  obtained  through  the  introduction  of  the 
high  specific  speed  single  runner  units.  During  this  period 
a  great  number  of  low  head  plants  were  built  using  single 
runner  units  of  larger  size  than  anything  previously  attempt- 
ed. During  the  last  four  years,  however,  the  activities  in 
hydro  electric  developments  were  greatly  lessened  and  few 
new  features  in  design  have  come  out,  although  a  certain 
amount  of  research  work  has  been  carried  out  the  benefit  of 
which  should  be  realized  in  the  near  future. 

Efficiencies  of  93  to  93  per  cent,  of  runners  have  already 
been  obtained  in  several  plants  and  we  may  assume  that  this 
is  very  near  the  maximum  efticiencies  that  can  be  expected; 
but.  in  order  to  obtain  a  maximum  over  all  efficiency  of 
plants,  hydraulic  turbine  engineers  are  now  carefully  looking 
into  the  design  of  all  passageways  from  headrace  to  tail- 
race.  Particular  attention  is  being  paid  to  the  design  and 
efficiency  of  draft  tubes  for  high  specific  speed  runners.  The 
tendency  is  towards  the  use  of  deeper  draft  tubes  with  the 
idea  of  making  the  turn  from  the  vertical  to  the  horizontal 
direction  at  lower  velocities  than  was  previous  practice. 

It  is  also  generally  realized  that  improvements  can  he 
made  in  the  design  of  intakes  especially  for  low  head  plants. 

There  seems  to  be  a  difference  of  opinion  as  to  the  num- 
ber and  size  of  units  to  be  installed  in  a  projected  plant;  the 
tendency  has  been  to  look  upon  the  water  turbine  as  an 
almost  fool-proof  piece  of  machinery;  consequently,  plants 
have  been  equipped  with  as  few  and  as  large  units  as  possible, 
thereby  making  considerable  saving  in  first  cost  as  well  as 
operating  expense.  Considering,  however,  that  the  re- 
liability of  a  unit  does  not  only  depend  upom  the  water  tur- 
bine but  also  on  the  generator  and  auxiliaries  some  designers 
of  power  plants  incline  towards  comparatively  small  units 
with  less  chance  of  shortage  of  power  in  case  of  Jjreak- 
downs.  The  question  as  to  size  and  number  of  wheels  to  he 
installed  in  a  plant  must,"  of  course,  also  be  decided  upon 
with  regard  to  the  transmission  system  and  importance  of 
continuous  service. 

Runners 

The  single  runner  vertical  shaft  units  for  low  and  med- 
iimi  head  plants  have  proven  to  be  of  such  a  success  that 


practically  all  new  plants  under  this  category  are  now  being 
equipped  with  this  type  of  units. 

Turbine  manufacturers  are  constantly  experimenting 
with  higher  specific  speed  runners  in  order  to  meet  the  de- 
mand from  customers  for  large  units  operating  under  low 
heads.  While  a  few  years  ago  a  specific  speed  of  100  was 
considered  high,  manufacturers  claim  today  to  be  able  to 
build  low  head  units  with  a  specific  speed  of  170. 

Thrust  Bearings 

With  the  increase  in  size  of  large  vertical  water  wheels 
and  the  consequent  increase  in  weight  of  the  rotating  parts, 
the  importance  of  satisfactory  tlirust  l)earings  cannot  be  ex- 
aggerated and  a  great  deal  of  prtigrcss  has  been  made  in 
recent  yeari. 

The  General  Electric  Company.  Schenectady,  N.  Y.,  have 
developed  a  spring-supported  thrust  bearing  in  an  efTort  to 
overcome  certain  difficulties  experienced  in  the  operation  of 
thrust  bearings  on  this  character  of  service.  The  main  fea- 
tures of  the  spring  supported  thrust  bearing  is  that  it  auto- 
matically adjusts  itself  to  unequal  loading  due  to  inaccuracies 
in  workmanship  or  in  alignment.  A  distinctive  feature  of  this 
bearing  is  that  it  will  automatically  adjust  itself  while  in 
operation  if  there  is  a  loss  of  alignment  due  to  settling  of 
the  foundation  or  to  other  causes. 

The  bearing  is  not  affected  by  wobbling  of  the  shaft.  The 
rubbing  surfaces  are  in  a  bath  of  oil  and  the  quantity  of  oil 


We  have  not  enough  high-class  retail  establish- 
ments.   We  must  make  it  easier  for  people  to  buy  - 
electrical  appliances. — W.  L.  Goodwin. 


circulated  from  an  outside  source  depends  on  the  losses  and 
the  cooling  conditions.  Water  cooling  coils  may  be  installed 
in  the  bearing  housing  which  will  reduce  the  amount  of  oil 
;ind  in  certain  sizes  of  bearings  at  low  speed,  no  circulation 
of  oil  from  a  source  outside  the  bearing  housing  is  required. 

The  salient  features  of  the  G.  E.  spring  supported  thrust 
bearing  are: 

.\  thrust  collar  keyed  to  the  shaft  which  transmits  the 
weight  of  the  revolving  parts  to  the  rotating  ring  of  the- 
bearings.  This  rotating  ring  has  a  smooth  rubbing  surface 
and  is  so  designed  that  a  rapid  circulation  of  oil  is  main- 
tained. 

There  is  also  a  stationary  ring,  the  upper  surface  of 
which  is  the  stationary  rubbing  surface  of  the  bearing.  This 
ring  rests  on  springs  and  to  insure  flexibility  it  is  made  thin 
and  has  a  radical  saw  cut  through  one  side. 

Sufficient  springs  are  provided  so  that  the  stress  is  only 
about  one  half  that  usually  used  .and  the  deflection  under 
load  is  about  0.1  in. 

Cooling  coils  are  used  to  carry  off  a  part  of  all  the  heat 
generated  between  the  rubbing  surfaces  of  the  hearing. 
Centre  pins  hold  the  springs  in  position.  An  oil  well  tube  is 
provided  which  forms  the  inside  annular  wall  of  the  oil 
chamber  and  is  welded  to  its  supporting  ring.  Dowel  jm'us 
keep  the  stationary  ring  from  revolving. 

Two  of  these  bearings  have  recently  been  installed  in 
the  Cedars  Rapids  plant  of  the  Montreal  Light.  Heat  and 
Power  Consld.,  in  connection  with  the  last  two  10,800  h.p. 
units,  and  have  now  been  in  operation  for  some  months  and 
have  given  entire  satisfaction. 

These  hearings  are  designed  to  sustain  a  load  of  550,000 
pounds  during  continuous  operation  of  the  generating  units 
at  a  normal  speed  of  55.6  r.  p.  m.  A  good  grade  of  lubricating 
oil  well  filtered  and  free  from  water  or  entrained  air  and  at 
a  temperature  not  greater  than  43  deg.  C.  maintained  at  a 
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level  above  the  sliding  surfaces  is  used  and  under  these  con- 
ditions ijcarings  can  carry  600,000  lbs.  without  injury. 

The  coolinjr  coils  are  placed  within  the  bearin.ij  housing, 
beneath  the  surface  of  the  .oil  and  are  of  such  length,  numl)er 
and  size  as  will  keep  the  temperature  of  the  oil  within  the 
Ijearing  housing  under  45  deg.  C.  when  supplied  with  water 
at  25  deg.  C.  under  all  conditions  of  normal  operation.  The 
bearings  are  capable  of  operating  at  a  max.  runaway  speed  of 
the  unit,  not  exceeding  111.3  revolutions  per  minute  of  the 
shaft,  for  the  space  of  one  hour,  and  the  temperature  of  the 
oil  not  exceeding  55  deg.  C.  The  bearings  are  also  capable 
of  starting  from  rest  and  stopping  as  often  as  may  be  re- 
quired by  service  conditions  and  ard  capable  of  operating  at 
a  speed  of  10  r.  p.  m,  for  a  space  of  one  hour,  without  injurious 
heating  of  oil  or  bearings. 

Bearings  are  designed  to  suffer  no  injury  due  to  inter- 
ruptions of  water  circulation  for  space  of  one  half  hour  under 
otherwise  normal  conditions  or  for  a  space  of  20  min.  not 
exceeding  50  jjer  cent  above  normal  speed. 

The  general  construction  of  these  bearings  is  such  as 
will  allow  the  bearing  all  its  parts  to  be  removed  from  the 
bearing  housing  without  dis'turbing  the  generator  or  water- 
wheel  except  by  supporting  the  turbine  shaft  and  generator 
by  independent  means  provided  and  the  removing  of  the 
thrust  block  keyed  to  the  top  of  the  shaft. 

These  bearings  are  the  first  ones  of  this  size  to  be  equip- 
ped with  water  cooling  coils  for  circulation  of  cooling  water 
instead  of  using  oil  circulation. 

The  Kingsbury  thrust  bearing  has  already  been  describ- 
ed to  a  great  extent  in  many  engineering  periodicals  and  shall 
not  again  be  treated  in  this  report.  It  may  be  of  interest, 
however,  to  the  members  to  know  that  this  type  of  bearing 
has  been  adopted  by  the  Hydro-electric  Power  Commission 
of  Ontario  for  the  Westinghouse  generators  oit  the  Queens- 
ton  development.  They  are  designed  to  carry  a  load  of 
900,000  lbs.  at  187^  r.  p.  m. 

Governors 

No  radical  departure  from  standard  designs  of  gover- 
nors, mechanical  or  hydraulic,  have  taken  place  recently. 
The  tendency  has  been  in  the  past  to  specify  quick  acting 
governors  in  order  to  maintain  a  constant  voltage.  This  ten- 
dency may  lead  to  serious  troubles,  particularly  where  the 
turbines  are  connected  to  long  penstocks,  which  are  not  pro- 
tected by  relief  valves  or  surge  tanks. 

Designers  are'  aware  of  this  danger  and  considerable  at- 
tention is  now  paid  to  this  problem. 

Troubles  encountered  in  governor  systems,  such  as 
corrosion  of  pipe  lines  and  governor  parts,  where  water  is 
used  as  operating  fluid,  are  being  met  by  the  introduction,  of 
soluable  oil  barium  hydrate  and  potasium  bichromate  into 
the  operating  fluid. 

There  still  seems  to  be  a  difference  of  opinion  among 
designers  as  to  the  advisability  of  using  individual  governor 
systems  or  to  have  all  governorsi  receive  the  operating  fluid 
from  a  central  pumping  system.  The  latter  system  is,  as  a 
rule,  the  cheapest  and  when  the  necessary  care  is  taken  in 
laying  out  pumps,  pipe  lines,  etc.,  very  satisfactory  from  an 
oijcrating  point  of  view. 

A  noticeable  improvement  has  taken  place  in  recent  de- 
signs of  water  turbines  with  regard  to  accessibility,  thorough 
lubrication  and  easy  cleaning  of  turbine  parts.  One  of  the 
important  features  of  the  single  runner  vertical  unit  is  the 
easy  removal  of  gate  mechanism  for  inspection  as  well  as  the 
easy  adjustment  of  guide  vanes. 

(Signed)  S.    Svenningson  (Chairman) 

A.  H.  Wilson, 
A.  J.  McDougall. 


Report  of  Meter  Committee 


To  the  President  and  members  of  the  Canadian  Electrical 

Association : 
Gentlemen: — 

Your  committee  this  year  has  decided  to  depart  from 
the  established  precedent  of  the  Association,  and  instead  of 
preparing  a  report  of  a  technical  nature  to  present  the  fol- 
lowing, with  a  view  to  opening  a  discussion. 

In  view  of  the  fact  that  the  greater  part  of  the  revenue 
of  operating  companies  derived  from  the  sale  of  electric 
power  depends  upon  the  accuracy  of  the  electric  meters,  your 
committee  this  year  has  decided  to  discuss  the  present  com- 
mercial methods  of  re-calibrating  and  government  inspec- 
tion of  meters.  The  accuracy  of  calibrating  cimmercial 
meters  depends  fundamentally  upon  the  maintenance  of  ac- 
curate standards.  At  present  the  standard  meters  are  cali- 
brated from  time  to  time  in  various  isolated  laboratories, 
either  maintained  by  the  operating  companies  themselves  or 
by  the  universities,  and  in  some  cases  by  the  government 
laboratories,  and  the  frequency  of  testing  these  standard 
meters  rests  at  the  discretion  of  the  individuals  in  charge 
of  the  meter  departments  of  the  various  operating  compan- 
ies. It  is  well  known  that  different  companies  have  different 
equipment  for  the  calibration  and  standardization  of  their 
various  instruments,  varying  more  or  less  in  accuracy.  We 
believe  it  would  be  very  much  to  the  advantage  of  the  com- 
pany members  of  the  Canadian  Electrical  Association  :f, 
instead  of  each  company  maintaining  a  jjrimary  standard  lab- 
oratory that  arrangements  be  made  whereby  more  use  could 
be  made  of  the  beautifully  equipped  and  very  little  used 
government  laboratory  at  Ottawa,  which  we  presume  was 
equipped  with  surplus  revenue  from  meter  inspection,  and 
therefore  should  be  devoted  to  the  benefit  of  the  companies 
who  supplied  it.  At  present  it  is  possible  to  send  instru- 
ments there  and  have  them  tested,  but  as  so  little  use  is 
made  of  it  by  the  public  the  routine  for  handling  them  with 
dispatch  is  not  given  \ery  much  attention.  At  the  same 
time,  we  feel  that  this  is  not  the  fault  of  the  government, 
but  that  of  the  companies  for  not  having  instituted  arrange- 
ments whereby  more  use  is  made  of  these  facilities.  The 
use  of  this  laboratory  by  all  Canadian  companies  would  not 
be  practical  owing  to  extreme  distances  from  Ottawa.  How- 
ever, it  might  be  possible  to  arrange  that  government  in- 
spectors with  primary  standards  which  are  portable  make 
periodic  visits  to  the  plants  of  the  various  companies  and 
check  their  working  standard.  In  making  this  suggestion 
we  do  not  feel  that  we  are  asking  the  government  for  any- 
thing we  are  not  entitled  to,  as  the  understanding  has  al- 
ways been  that  the  revenue  derived  from  meter  inspection 
was  for  the  purpose  of  covering  the  expenditures  in  con- 
nection with  inspection,  and  as  the  government  blue  book 
for  year  ending  March  1918,  shows  a  surplus  of  revenue 
over  expenditures  of  $:!5,019.47,  a  surplus  revenue  such  as 
this  should  not  only  permit  of  a  reduction  of  rates,  but  also 
the  establishment  of  a  very  complete  system  of  government 
checking  of  secondary  standards  and  cover  the  expenditure 
in  connection  with  the  checking  in  the  laboratories  at  Otta- 
wa of  any  standard  meters  required  at  a  very  much  lower 
rate  than  at  present  exists. 

It  has  l)ccn  brought  to  our  attention  that  there  is  a  move- 
ment on  foot  by  the  Hydro-Electric  Power  Commission  of 
Ontario  to  delegate  the  work  of  testing  and  sealing  meters 
to  the  various  provinces,  thus  taking  it  away  from  the  Cana- 
dian government  and  incidentally,  we  presume,  allowing  the 
Hydro  to  escape  from  paying  a  tax  which  would  be  charge- 
able to  com.peting  com|)anies.  This,  to  our  minds,  would 
be  a  serious  mistake,  and   we   feel   it   our  duty  to  object 
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strongly  to  any  effort  of  this  kind,  and  would  suggest  that 
this  association  should  go  on  record  to  the  government 
against  it,  as  if  the  work  were  delegated  to  the  different 
provinces  the  meter  manufacturing  concerns  would  be  oblig- 
ed to  comply  with  numerous  conflicting  requirements,  in- 
volving more  or  less  unimportant  details  and  the  standards 
for  the  different  provinces  would  most  likely  vary  to  such 
an  extent  that  the  meter  manufacturers  would  find  another 
reason  for  increasing  the  jiresent  high  cost  of  integrating 
meters.  At  the  same  time,  we  feel  that  a  determined  effort 
.should  he  made  to  have  the  Dominion  Government  improve 
their  present  system  of  meter  inspection,  as  at  the  present 
time,  besides  being  expensive,  inconvenient  and  unsatisfac- 
tory, it  offers  very  little  protection  either  to  the  companies 
or  the  public,  and  we  question  if,  outside  of  moral  effect, 
it  has  any  use  whatever. 

There  is  at  jiresent  being  organized  in  Ottawa  a  com- 
mittee of  standardization  of  engineering  standards.  They 
are  undertaking  the  standardization  of  tungsten  lamps  and 
niachinery  and  equipment  of  different  kinds,  and  we  believe 
that  they  should  be  .petitioned  with  a  view  to  having  them 
arrange  for  a  committee  on  the  standardization  of  integrat- 
ing watt  meters  with  the  view  to  having  dials,  connections, 
etc..  made  standard  with  all  manufacturing  companies. 

During  the  past  year  there  has  been  considerable  dis- 
cussion with  regard  to  the  changing  of  power  circuits  from 
twenty-five  cycles  to  sixty  cycles  and  vice-versa.  One  of 
the  member  companies  who  has  changed  from  twenty-five 
to  sixty  cycles  has  succeeded  at  very  small  expense  in  al- 
tering his  twenty-five  cycle  meters  to  operate  at  sixty 
cycles. 

Your  committee  furtlier  recommends,  in  view  of  the  ini- 
I'lortance  of  commercial  electric  meters  and  all  questions 
appertaining  thereto,  and  in  consideration  of  the  highly 
technical  nature  of  some  of  these  questions  that  a  perman- 
ent committee  be  formed,  the  personnel  of  whicli  should  be 
one  member  from  each  interested  operating  company  to 
constitute  an  organization  for  the  collection  and  distribu- 
tion of  data  and  experiences  in  connection  with  electric  me- 
ters. 

In  order  that  a  means  may  be  provided  for  the  proper 
operating  of  such  a  committee  consisting  of  members  from 
different  parts  of  the  country,  it  is  further  recommended 
that  it  shall  be  considered  the  bounden  duty  of  each  mem- 
ber of  the  permanent  committee  to  send  a  report  covering 
all  items  of  interest  pertaining  to  the  subject  of  meters  to 
the  secretary  of  this  committee  between  the  1st  and  10th 
of  every  month.  It  shall- then  be  the  duty  of  the  secretary 
of  this  committee  to  edit  these  reports  and  combine  them 
into  one  paper  of  more  or  less  general  interest,  which  may  be 
presented  at  the  annual  convention,  or,  if  desired,  printed 
and  sent  to  all  interested  companies  before  the  convention. 

With  reference  to  the  discussions  of  last  year's  meter 
connnittee  at  the  annual  meeting,  we  have  been  informed 
recently  that  as  a  result  of  this  some  of  the  meter  manu- 
facturers are  contemplating  putting  on  tlie  market  shortly 
a  kv.a.  meter. 

Respectfully  submitted, 

E.  J.  Turley,  chairman. 

E.  R.  Spence. 

P.  S.  Gregory. 

Louis  W.  Pratt, 

A.  H.  Winter  Joyner, 

Wm.  Volkman, 


The  great  problem  of  the  electrical  industry 
of  the  future  is  the  commercial  problem. — W.  L. 
Goodwin. 


Report  of  Committee  on 
Electrical  Apparatus 

Turbo  Generators 

One  of  the  side  issues  brought  into  existence  by  the 
sustained  overloads  carried  during  the  war  service  is  the 
question  of  fires,  their  origin  and  the  best  means  of  handl- 
ing them,  and  in  view  of  this  a  questionaire  was  circulated 
by  the  Sub  Committee  of  the  X.  E.  L.  .\.,  early  this  year, 
giving  the  following  results: 

Some  thirty  companies  reported  81  fires  in  the  past  five 
years,  21  fires  equally  divided  between  60  and  25  cycle  units, 
were  specifically  described  occurring  in  units  ranging  from 
3,300  to  35,000  kw.  and  from  2,300  to  13,200  volts. 

About  an  equal  number  of  fires  appeared  to  liave  started 
within  the  insulation  and  external  to  the  insulation.  The 
greater  proportion  ot  fires  external  to  the  insulation  seems 
to  have  occurred  on  3  phase  systems  operating  without  a 
grounded  neutral.  Other  causes  are  many,  principally  short 
circuits  and  grounds,  with  the  remainder  from  mechanical 
causes,  eddy  currents,  moisture,  etc. 

The  consensus  o/  opinion  is  that  more  frequent  inspec- 
tion and  cleaning  of  the  generators  is  very  desirable  and 
has  a  direct  bearing  on  the  liability  to  fires  from  sources 
external  to  the  windings.  Too  many  companies  appear  to 
trust  the  air  washing  devices  for  this  work,  but  even  with 
the  best  possible  apparatus,  air  and  grease  creep  in,  fluff  anti 
dirt  accumulate  and  conditions  for  potential  fires  exist. 
Good  practice,  therefore,  would  indicate  periodical  cleaning, 
and  we  would  invite  a  full  discussion  on  this  point. 

The  grounding  of  the  neutral  of  3-phase  systems  solidly 
or  through  resistance,  is  rapidly  becoming  standard  practice 
on  both  25  and  60  cycle  throughout  the  country. 

Twenty-one  of  the  thirty  companies  replying  favor  this 
method  of  operation;  five  operating  with  solid  ground  sys- 
tem, preferring  to  operate  through  resistance;  three  com- 
panies opposed  the  grounding  of  the  neutral.  The  consensus 
of  opinion  seems  to  be  that  grounding  is  very  desirable  and, 
in  addition  to  other  advantages,  lias  a  considerable  effect  in 
the  reduction  of  generator  fires  occurring  external  to  the 
insulation  of  the  conductors. 

It  is  also  rapidly  becoming  standard  practice,  particu- 
larly on  large  units,  for  the  manufacturer  to  bring  out  both 
ends  of  each  phase  winding  to  the  generator  terminal  board 
so  as  to  permit  the  installation  of  current  transformers  be- 
tween the  terminals  of  phase  windings  and  the  neutral  of 
the  coils.  The  current  transformers  can  be  connected  differ- 
entially with  respect  to  the  instrument  current  transformers 
in  the  leads  between  main  oil  switch  and  generator,  so  that 
in  the  event  of  a  fault  in  the  generator  or  its  leads  the  bal- 
anced relay  will  immediately  open  the  main  oil  switch,  the 
neutral  switch  if  closed,  and,  after  slight  delay,  the  field 
switch . 

Twenty-four  of  the  thirty  companies  reporting  ap- 
prove the  installation  of  balanced  relay  protection  and  have 
adopted  it  as  standard  practice  on  all  new  generator  instal- 
lations and  on  older  generators  where  the  expense  involved 
is  not  too  great. 

The  modern  type  of  turbo-generator  is  usually  com- 
pletely enclosed  and  the  blower  action  of  the  ventilation  is 
such  that  fires  are  apt  to  become  serious  and  very  difficult 
to  extinguish.  As  in  the  case  of  most  fires  the  time  element 
is  the  main  factor  in  controlling  it,  it  is  especially  important 
to  apply  the  extinguishing  medium  as  promptly  as  possible, 
and  as  close  to  the  seat  of  trouble  as  can  be  done  without 
permanent  injury. 

This  leads  to  the  question  of  ways  and  means  of  fire 


28 


THE    ELECTRICAL  NEWS 


July  15,  1919 


fighting.  Water,  steam  and  carljon-tctra-cliloride  are  looked 
ui)on  with  favor,  the  standard  ways  of  applying  being  to 
I)ipe  these  mediums  up  to  the  end  liells  and  provide  a  stand 
by  service. 

Sub-stations 

The  outdoor  type  of  sub-station  is  rapidly  being  adopt- 
ed for  both  industrial  and  distributing  purposes.  Some  com- 
panies are  using  self-contained  out-door  metering  outfits, 
and  report  practically  no  trouble  with  them.  Other  com- 
panies are  using  small  structures  for  switches  and  meters, 
while  others  are  using  all  weather-proof  apparatus. 

The  use  of  single-phase  transformers  for  three-phase 
l)anks  is  still  general,  Init  in  many  cases,  particularly  in  lim- 
ited quarters,  the  :!-phase  transformer  is  becoming  more 
popular. 

The  general  practice  appears  to  be  to  install  transform- 
ers of  just  sufficient  capacity  to  carry  the  load  and  use  wa- 
ter cooling  and  spraying  for  over  loads. 

For  protection  of  customers'  sub-station  the  practice 
varies  from  over-load  relays  on  the  main  oil  switch  and  fuses 
in  each  transformer  to  the  practice  of  one  large  company 
in  the  .Southern  .States,  which  treats  transformers  for  11,000 
volts  and  upwards  as  part  of  the  line,  and  provides  no  pro- 
tection. We  understand  they  think  they  are  justified  by  the 
results  obtained. 

The  automatic  sub-station  for  direct  current  is  growing 
in  popularity.  There  are  at  present  on  d.c.  railway  service 
seven  sub-stations  of  1,000  kw.  or  over  and  49  sub-stations 
between  :!00  kw.  and  000  kw.  .\11  have  been  operating  auto- 
matically or  semi-automatically"  for  some  time,  but  appar- 
ently only  one  company  operates  automatic  sub-stations  in  a 
:!-wire  d.c.  system.  The  d.c.  automatic  sub-station  is  here 
to  stay,  and  engineers  would  do  well  to  investigate  it  thor- 
oughly as  an  economical  proposition.  We  believe  we  are  cor- 
rect in  saying  that  the  manufacturers  are  prepared  to  pro- 
duce reliable  automatic  apparatus  when  it  is  called  for. 

Automatic  or  semi-automatic  a.c.  sub-stations  are  in 
continuous  operation,  some  being  straight  outdoor  type  and 
some  part  outdoor  with  switching  and  metering  buildings. 
These  substations  usually  consist  of  step-down  transformers 
without  out-door  type  potential  regulators.  In  some  cases 
automatic  re-closing  oil  circuit  breakers  are  used.  These  will 
open  and  close  a  circuit  several  times  in  a  few  seconds.  Af- 
ter the  third  time  of  opening  the  circuit  remains  open  until 
re-set  by  hand.  Apparatus  in  automatic  sub-stations  should 
be  more  liberally  rated  than  is  customary  and  should  be 
of  the  most  rugged  construction. 

As  sub-station  appartus.  the  rotary  converter  with  a 
capacity  of  about  400  kw.  appears  to  be  about  the  upper 
limit  in  this  class  of  machine.  With  the  extension  of  the  use 
of  60  cycle  as  a  system  frequency  the  60  cycle  rotarj^  has 
come  more  into  prominence,  although  at  tfmes  on  railway 
service  flashing  is  troublesome.  The  use  of  flash  .guards, 
arc  cooling  devices  and  high  speed  circuit  breakers  is  ex- 
pected to  bring  them  up  on  a  par  with  25  cycle  machines. 

Keniote  control,  electrically  operated  d.c.  circuit  breakers 
are  generally  used  on  large  rotary  converters  and  in  many 
cases  remote  control  starting  switches  are  also  used. 

Ventilation  of  Rotary  Converters 

l'"or  ventilaticjn  of  large  rotary  con\erters  most  com- 
panies dei)end  on  the  ventilation  of  the  sub-station  room: 
only  one  company  operating  a  large  number  of  rotarics  in 
basement  sub-stations  uses  a  combined  pressure  and  exhaust 
air  system  and  has  considered  partial  housing  of  the  mach- 
ine for  artificial  ventilation.  Also  one  company  brings  air 
from  the  air  cliaml)cr  for  its  transformers  through  some 
spare  ducts  and.  by  means  of  baffles,  directs  the  air  around 
the  machine.  I'.Iowcrs  giving  api)roximately  oz.  pressure 
will  usually  have  a  capacity  for  both  purposes. 


In  summing  up  the  rotary  converter  practice  we  find 
tiiat  in  large  inter-connected  a.c.  transmission  systems  some 
companies  using  relatively  small-sized  converting  units  prefer 
motor-generator  sets,  but  companies  with  large  converting 
equipment  of  200  kw.  and  above  prefer  notaries  on  account 
of  the  efficiency  and  convenience  over  large  range  of  load- 
ing. 

The  general  policy  of  operating  all  banks  of  transform- 
ers and  distribution  feeders  on  one  bus  with  an  auxiliary 
bus  provided  is  maintained.  The  capacities  so  connected 
are  running  considerably  higher  than  10,000  kv.a.,  and  this 
brings  up  the  question  of  the  rupturing  capacities  of  oil 
switches;  in  order  to  avoid  considerable  expense  in  chang- 
ing over  apparatus,  as  well  as  possible  switch  destruction, 
the  use  of  reactors  would  seem  desirable.  Considerable  difli- 
culty  exists  in  the  determination  of  what  constitutes  the 
rupturing  capacity  of  an  oil  .switch;  also  the  time  element 
which  should  elapse  before  closing  and  re-opening  the 
switch,  as  most  oil  switches  are  rated  on  a  two-minute 
basis.  This  would  seem  to  eliminate  the  use  of  automatic 
re-closing  devices. 

In  view  of  the  difficulties  confronting  the  manufacturers 
in  obtaining  sufficient  concentration  of  power  for  the  test- 
ing of  larger  breakers  and  in  view  of  the  value  which  could 
be  derived  from  evidence  as  to  the  successful  or  non-success- 
ful functioning  of  breakers  under  actual  short  circuits  it  is 
recommended  that  the  operating  companies  make  reports 
of  such  occurrences  of  importance  to  the  manufacturers  of 
the  breaker,  giving  such  data  as  will  enable  him  to  deter- 
mine what  service  the  breaker  performed.  Of  such  import- 
ance is  this  question  that  your  committee  would  suggest 
co-operating  with  the  switchboard  sub-committee  of  the 
N.  E.  L.  A.,  in  view  of  using  a  standard  report  form  which 
that  sub-committee  contemplates  devising.  The  chairman  of 
the  committee  by  this  co-operation  should  be  in  a  position 
to  advise  the  member  reporting  if  similar  troubles  or  suc- 
cessful results  have  been  experienced  with  breakers  of  the 
same  type. 

Your  committee  at  this  point  feel  it  desirable  to  call 
attention  to  the  neglect  which  is  usuallj'  the  lot  of  the  air 
break  switch  and  would  point  out  the  danger  of  abnormal 
temperatures  which  are  liable  to  be  caused  by  oxidization 
creating  bad  contacts.  The  high  tension  air  break  discon- 
necting switch  is  particularly  liable  to  this  neglect,  being 
usually  placed  out  of  ordinary  reach  and  left  to  take  care 
of  itself  year  after  year.  We  feel  that  these  switches  will 
repay  the  attention  given  them. 

Your  committee  feel  that  in  view  of  the  work  in  con- 
nection with  the  standardization  of  constant  potential  trans- 
formers and  the  lead  markings  for  the  same  that  has  been 
done  by  the  general  conference  committee  on  technical  sub- 
jects, representing  the  American  Institute  of  Electrical  En- 
gineers, the  National  Electric  Light  Association.  The 
Electric  Power  Club  and  the  Association  of  Edison  Illum- 
inating Companies,  and  in  view  of  the  fact  that  these  stand- 
ards are  being  accepted  by  the  manufacturers,  that  they 
would  recommend  the  tentative  adoption  of  this  report  as 
a  l)asis  for  the  establishing  of  these  standards  for  Canada 
or  the  adoption  of  the  report  in  toto  if  found  desirable. 

Your  committee  feel  it  is  the  duty  of  this  association  to 
assist  in  the  establishment  of  international  standards  if  tliey 
can  be  adopted  by  our  country  without  sacrificing'  our  inter- 
ests and  append  herewith  the  report  of  the  standards  as  re- 
vised in  1919  for  your  approval. 

(Signed)  J.  V.  Neild  (chairman). 

W.  H.  McTntyre. 
C.  J.  Porter. 
M.  1).  Schwegler. 
J.  S.  H.  Wurtlc. 
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Report  of  Committee  on 
Power  Sales 


I'rcM.leiU   and   nicnihcrs   of   the   Canadian    Klectrical  Asso- 
ciation. 

Lighting  Sales 

Dnrins  tlie  period  under  survey  there  have  not  l)een  any 
marked  developments  in  this  phase  of  the  work.  The  ab- 
sence of  development  is  prohal)ly  due  to  the  pressure  of 
war  work.  However,  one  particular  fixture  is  rapidly  gam- 
iii.t,'  a  certain  amount  of  popularity  and  is  a  form  of  semi- 
indirect  liss'htin.ii  which  is  patricularly  interestiuR  in  that  it 
allows  of  the  use  of  XitroKen-tilled  lamps  for  domestic  light- 
ing, thus  making  it  of  great  interest  to  Central  Station  com- 
panies as  a  means  of  increasing  load. 

Industrial  lighting,  on  the  other  hand,  shows  consider- 
al)le  development  and  probably  for  the  same  reason,  pres- 
sure of  war  work  in  the  extensive  production  of  munitions, 
in  certain  places  in  England  and  the  l  iiited  States  it  has 
been  found  that  surprising  results  have  l)een  obtained  1)y 
the  way  of  increased  production  due  to  correct  and  inii)rov- 
cd  lighting. 

For  specific  details  as  to  the  actual  work  done  we  would 
refer  to  the  i)roceedings  of  the  Illuminating  Engineering  So- 
ciety, I)ut  would  here  emphasize  this  matter  as  being  of  the 
greatest  value  to  lighting  companies  as  a  direct  means  of 
immediately  increasing  revenue. 

Very  little  development  has  taken  place  in  this  held  ex- 
cept the  growth  of  the  use  of  ornamental  underground  light- 
ing systems,  fed  by  armoured  cables  taking  advantage  of  the 
llexibility  afforded  by  the  incandescent  nitrogen-lilled  lamps. 

The  quetsion  of  rates  on  long-term  contracts  made  some 
few  years  ago  is  in  some  instances  seriously  affected  to-day 
))y  the  high  cost  of  lamp  renewals,  so  much  so  that  it  would 
appear  in  some  cases  that  the  systems  can  barely  bring  in 
a  return  sufficient  to  cover  a  small  interest  on  the  money  in- 
vested, and  some  central  stations  are  basing  rates  with  lamp 
renewals  as  a  definite  extra  variable. 

In  connection  with  daylight  saving,  one  of  the  most 
interesting  subjects  for  consideration  during  last  year,  it 
may  be  said  that  to-day  the  lighting  companies  are  in  a  posi- 
tion of  knowing  the  worst  and  that  daylight  saving,  from 
the  point  of  view  of  decrease  in  revenue,  is.  after  all,  not  a 
very  serious  thing.  At  the  outside,  the  effect  on  lighting 
earnings  over  a  year  does  not  exceed  a  figure  of  .5 
per  cent.,  which  checks  up  very  reasonably  with  the  esti- 
mated reduction. 

Power  Sales 

The  sale  of  power  during  the  period  of  consideration 
was,  in  the  early  part,  more  or  less  normal.  However,  there 
was  not  any  very  marked  increase  by  the  way  of  establish- 
ment of  large  plants,  such  as  occurred  previous  to  that  time. 
The  signing  of  the  armistice,  of  course,  seriously  affected 
the  sale  of  power,  and  to  a  less  extent,  the  amount  of  power 
used. 

With  regard  to  the  amount  of  power  used,  in  almost 
every  case  where  large  systems  are  concerned  it  was  found 
that  the  decline  in  load  did  not  at  all  assume  serious  pro- 
portions previously  estimated,  and  that  in  some  cases  where 
a  wide  service  of  large  capacity  was  delivered  the  amount 
of  power  delivered  was  practically  only  reduced  for  the  per- 
iod between  the  signing  of  the  Armistice  and  the  end  of 
1918. 

The  present  time  is  one  of  development,  stabilization  and 
return  to  pre-war  conditions.  Numerous  projects  covering 
a  wide  variety  of  productions,  are  under  consideration,  and 


fro  mthe  power  sales  point  of  view  there  is  consideralile 
work  to  be  done.  The  immediate  future  holds  a  promise 
from  the  power  sales  point  of  view  there  is  considerahle 
iii  smaller  blocks  than  during  the  war  period,  but  cover- 
ing a  much  wider  range  of  products. 

To  meet  this  coming  demand  most  of  the  larger  power 
companies  in  Canada  are  either  constructing  phnits  or  i)re- 
paring  designs  ready  to  construct  plants. 

The  use  of  the  electric  stove  is  more  than  ever  rapid- 
ly increasing.  The  designs  of  the  stove  offered  have  not 
(luring  the  past  year,  to  any  extent,  shown  any  extraorchn- 
ary  radical  changes  or  new  developments,  except  in  so  far 
as  continuous  and  increased  efficient  service  is  coiicerne.l, 
such  as  is  effected  by  an  element  having  a  longer  lile  and 
slight  modifications  in    structural  design. 

The  question  of  the  fact  of  an  electric  range  load  on  a 
distribution  system  built  for  lighting  is  now  rapidly  liecom- 
ing  known,  and  to  the  minds  of  most  engineers,  is  sliown 
by  careful  load  survey  to  be  very  satisfactory  from  the  view 
l)oint  of  diversity. 

The  average  central  station  manager,  until  lately,  vva- 
rather  inclined  to  view  the  electric  range  as  perhaps  a  good 
thing  to  have  on  the  system  in  small  quantities,  but  to  a 
certain  extent,  feared  what  the  result  might  be  in  consider- 
ing that  apparently  a  large  range  load  would  mean  a  tre- 
mendous expenditure  in  lines  and  transformers. 

Practically,  however,  due  to  the  diversity,  the  rai)id  in- 
stallation of  the  electric  range  has  not  resulted  in  any 
such  conditions  as  at  first  thought.  The  diversity  has  been 
found  to  lie  between  the  limits  of  10  and  about  :iO  per  cent., 
and  for  the  average  system  having  over  100  ranges  con- 
nected the  diversity  factor  will  not  exceed  1.5  per  cent.  The 
average  demand  for  one  stove  does  not  often  exceed  forty 
))er  cent. 

It  is  the  opinion  of  this  committee  that  if  some  means 
could  he  found  whereby  the  cost  to  the  consumers  of  the 
stove  could  be  considerably  reduced  it  would  considerably 
increase  the  use  of  the  electric  stove. 

.Another  point  to  be  considered  is  that  the  range  demand 
on  a  system  seldom  overlaps  the  lighting  peak.  This  de- 
finite knowledge  regarding  the  diversity  factor  of  the  range 
load  cannot  but  result  in  the  central  station  manager  push- 
ing the  installation  of  electric  ranges  more  than  ever. 

The  question  of  the  cost  of  a  range  forms  an  interest- 
ing study.  There  is  no  doubt  there  exists  room  for  what 
might  be  termed  the  "Ford  of  the  electric  range  business." 
and  if  a  range  could  be  sold  to  the,  central  station  to-day  nt 
about  .$60.00  it  would  add  a  great  stimulus  to  its  use.  This 
range  could  be  sold  to  people  of  very  moderate  means,  sucli 
as  mechanics,  factory  workers,  etc.  There  exists,  of  course, 
the  need  for  the  higher  priced  ranges  and  as  time  goes  on 
we  find  that  amongst  discriminating  buyers  of  more  exten- 
sive means  the  higher  price  ranges  are  easily  sold  and  are 
actually  in  great  demand. 

The  business  of  selling  electric  stoves  is  still,  to  a  cer- 
tain extent,  clouded  by  the  fact  that  there  does  not  exist 
on  the  market,  to  our  knowledge,  a  water-heater  that  will 
give  absolute  satisfaction.'  Thfe  manufacturers  of  water- 
heaters,  in  some  cases,  seem  to  have  done  everything  that 
can  be  done  to  cover  the  situation,  but  there  are  so  many 
difficulties  to  be  overcome,  the  question  of  impure  water 
being  probably  the  most  serious  and  a  trouble  that  we  can 
hardly  lay  at  the  door  of  the  manufacturers. 

However,  a  heater  has  been  designed  to  overcome  this, 
known  as  the  "Clampon"  heater,  in  which  the  element  is 
fastened  directly  to  the  outside  of  the  circular  hot  water 
tank. 

Synchronous  Motors 

Synchronous  motors  are  rapidly  coming  into  popular 
use.  and  in  the  opinion  of  this  committee,  rightly  so,  as  the 
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jiulicif)u.s  use  of  this  type  of  motor  both  from  the  of 
view  of  the  power  comp;iny  and  the  consumer  is  a  stei) 
in  the  right  direction. 

This  particular  type  of  motor  is,  of  course,  broadly, 
only  practicable  in  the  larger  size  of  the  motors,  being  per- 
haps more  complicated  from  the  operating  point  of  view. 
However,  their  usefulness  in  this  sphere  of  the  work  fills 
a  great  demand.  A  motor  of  medium,  say  three  to  five  hund- 
red horse  power,  has  great  value  in  correction  of  power-fac- 
tor on  a  system  of  fair  size  where  the  power  factor  is  of 
fairly  high  value,  say  about  eighty,  and,  we  may  by  this  use 
easily  efTect  an  improvement  of  at  least  ten  per  cent.,  thus 
making  existing  generating  or  transformer  equipment  of 
greater  value  to  the  power  company  and  proving  likewise 
beneficial  to  the  customer  in  freeing  him  from  penalty  for 
low  power-factor  under  the  penalty  clause. 

The  practice  of  making  rebates  on  the  power  charge  by 
giving  a  bonus  or  arranging  a  sliding  scale  with  the  custom- 
er is  sometimes  resorted  to.  For  example,  a  range  of  from 
eighty-five  to  ninety  per  cent,  power  factor  may  be  taken 
l)elow  which  figure  the  power  factor  clause  operates,  and 
al)ove  the  higher  figure  the  customer  commences  to  receivp 
rebate  on  his  power  charge. 

This  practice  is  hardly  to  be  commended  as  in  the  aver- 
age case  of  a  contract  of  this  nature  the  amounts  of  pow- 
er are  fairly  large  and  the  customer  usually  has  miscellane- 
ous equipment  and  can,  in  some  cases,  practically  run  his 
plant  at  unity  power  factor,  a  condition  not  often  considered 
at  the  time  of  making  a  contract.  In  cases  where  a  cus- 
tomer has  to  run  of  necessity  in  certain  classes  of  manufac- 
ture a  small  steam  plant,  it  can  be  readily  understood  what 
possibilities  such  a  bonusing  scheme  ofYers. 

The  object  of  the  penalty  clause  and  the  use  of  the  syn- 
chronous motor  is  to  bring  the  power-factor  as  near  unity 
as  possible  and  so  make  maximum  use  of  all  electrical  equip- 
ment, but  it  is  not  primarily  to  be  thought  as  a  method  of 
giving  lower  power-factor  rates. 

While  talking  on  the  subject  of  synchronous  motors,  we 
recommend  the  close  attention  of  manufacturers  to  this  sub- 
ject with  the  idea  of  standardizing  designs  and  reduction 
of  cost. 

One  of  the  difficulties  met  with  at  the  present  time  in 
connection  with  the  propositions  where  a  fairly  large  amount 
of  transmission  line  work  is  involved  is  that  the  present  high 
cost  of  labor  and  materials  make  resultant  rates  for  power 
much  higher  than  previous  years,  and  when  compared  by 
I)rospective  users  with  rates  of  a  few  years  ago,  do  not  ap- 
pear to  them  to  be  at  all  satisfactory.  Unfortunately  at  the 
present  time  there  do  not  appear  to  be  signs  of  any  great 
relief  from  this  situation. 

In  connection  with  transmission  of  large  amounts  of 
power  over  fair  distances  high  voltages  are  now  being  giveil 
serious  attention  by  engineers,  and  voltages  of  300  kilo- 
volts,  and  more  seem  to  be  going  well  within  the  range  of 
construction  and  standardization.  The  same  remark  may 
I)e  said  of  turbine  and  power  generating  units. 

It  might  here  be  mentioned  that  1918  saw  the  completion 
by  the  Shawinigan  Water  &  Power  Company  of  the  longest 
transmission  span  yet  constructed,  this  being  .some  5,000  feet 
between  tower  centres  carrying  a  three-phase  circuit  with 
wires  in  horizontal  plane  fifty  feet  apart. 

The  subject  of  arc  furnaces  does  not  present  any  great 
advance  from  that  indicated  in  our  report  made  last  year 
with  the  exception  that  a  number  of  large  size  furnaces 
used  in  the  manufacture  of  carbide  and  ferro-silicon,  are 
continually  being  added.  The  arc  furnace  field,  however,  has 
recently  seen  the  partial  development  of  a  three-phase  fur- 
nace for  the  fixation  of  nitrogen,  which  promises  well  for  the 
future. 

("Signed)  R.   J.    Beaumont    (( 'liairnian) 


Oxygen  and  Hydrogen— A  New  Source  of 
Revenue  for  the  Central  Station 

  By  Mr.  F.  G.  Clark'  

On  the  assumption  that  a  diversity  of  loads  is  the  first 
requisite  of  a  central  station,  the  next  would  be  a  high  ratio 
between  the  average  load  and  the  peak  load.  The  attain- 
ment of  a  high  load  factor  with  diverse  types  of  load  is 
one  of  the  main  problems  of  a  central  station  management. 

It  is  not  my  purpose  to  discuss  this  problem,  but  to 
set  before  you  the  facts  relating  to  one  specific  proposition 
capable  of  smoothing  out  the  rough  curve  of  a  variable 
load,  and  of  filling  the  valleys  between  the  peaks  of  the 
load  at  the  generating  plant.  The  electrolytic  cell  suggest- 
ed for  this  purpose  functions,  with  respect  to  power  supply, 
the  same  as  a  storage  battery  on  charge,  and  so  long  as  itr. 
input  rate  equals  the  load  variations,  can  be  made  to  regu- 
late just  as  well  as  the  battery.  The  cells  may  be  so  con- 
trolled as  to  follow  the  rise  and  fall  of  a  peak  so  that  approxi- 
mately 100  per  cent,  load  factor  may  be  maintained  upon  the 
generating  plant  if  that  is  desired. 

Tlie  value  of  regulation  of  the  load  curve  is  well  under- 
stood by  central  station  managers,  but  increasing  the  load 
factor  introduces  many  complications,  most  of  which  arc 
peculiar  to  each  particular  system  and  must  be  separately 
considered.  I  will  not  attempt  a  general  discussion  of  these 
matters,  but  shall  refer  to  one  phase  of  the  question,  which 
can  be  viewed  in  a  new  light,  the  supply  of  power  to  street 
and  interurban  railways,  and  the  electrified  sections  of  steam 
railroads.  Neglecting  for  the  moment,  the  last  mentioned, 
we  find  that  whereas  a  decade  ago  practically  all  electric 
railways  generated  their  own  power,  often  at  excessive  cost, 
due  in  part  to  their  very  low  power  load  factor,  they  are,  to 
an  increasing  extent,  becoming  customers  of  the  central  sta- 
tion companies.  The  central  station  sells  three  phase,  alter- 
nating current  to  the  railway  in  bulk,  and  the  railway  con- 
verts and  distributes  it  from  its  sub-stations.  An  annual 
load  factor  of  30  per  cent,  and  a  daily  load  factor  of  40  per 
cent,  is  about  the  average  for  street  railways.  Mingled 
with  the  diverse  loads  of  a  central  station,  these  factors 
may  be  equated  to  40  per  cent,  annual  and  50  per  cent,  daily, 
but  this  is  about  the  best  that  can  be  done.  Storage  batteries 
would  benefit  the  load  factor,  but  cannot  be  considered  in 
this  connection,  by  reason  of  their  60  per  cent  efficiency 
and  the  fixed  charges. 

Electrolytic  Cells 

Electrolytic  cells  of  the  type  here  considered  have  been 
designed  with  special  reference  to  operation  where  the 
e'ectrical  input  is  variable  and  subject  to  rapid  and  violent 
fluctuations. 

The  thermal  efficieny  of  the  cells  previously  used  varies 
from  38  per  cent  to  3.3  per  cent,  with  current  flowing  at  the 
rate  of  .1  ampere  per  sq.  in.  of  diaphragm  surface  between 
electrodes.  That  of  the  new  cell  varies  from  35  per  cent, 
to  35  per  cent.,  with  current  varying  from  .5  to  4  amp.  per 
sq.  in.  of  diaphragm  surface  between  electrodes. 

The  usual  method  of  expressing  cell  efficiency  is  to  ratio 
the  actual  voltage  per  cell  with  the  decomposition  voltage  of 
water  between  platinum  electrodes.  This  is  not  a  true  mea- 
sure of  efficiency,  but  upon  this  basis  present  cells  with  .1 
amp.  per  sq.  in.  operate  at  80  per  cent,  to  85  per  cent, 
efficiency,  and  with  1.  amp.  per  sq.  in.  at  40  per  cent,  to  GO 
per  cent,  efficiency.  The  new  cell  gives  the  following  effic- 
iency : 

At  .1  amp.  per  sq.  in   95  per  cent. 

"1-    "       "    "    "    89    "  " 


"Ctiicf  riiKiiieer  Toronto   Power  Company. 
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The  installation  costs  of  large-sized  plants  equipped  with 
existing  types  of  cells,  including  building,  but  exclusive  of 
electrical  generating  or  converting  apparatus  and  compres- 
sors, will  not  be  less  than  $750  per  kw.  of  electrical  input,  and 
will  generally  exceed  $1,000  per  kw. 

The  installation  costs  of  the  new  cells,  including  build- 
ing, but  exclusive  of  electrical  apparatus  and  compressors, 
will,  for  similar  plants,  be  approximately  $50  per  kw.  of  the 
normal  electrical  input. 

The  efficiency  of  the  new  cell  at  its  normal  rating  is 
about  the  same  as  that  of  the  present  cells,  which  is  80  per 
cent,  referred  to  platinum  electrode  decomposition,  or  30  per 
cent,  thermal.  By  decreasing  the  current  rate  per  unit  of 
diaphragm  to  the  normal  rate  of  existing  cells,  the  efficiency 
increases,  and  by  increasing  the  current  rate  to  double  the 
normal  rate,  the  efficiency  drops  to  60  per  cent,  dissociation 
or  25  per  cent,  thermal.  The  new  cells  may  be  operatecf  at 
this  high  rate,  though  it  must  be  understood  that  the  cost  of 
electrode  and  diaphragm  renewals  must  be  taken  into  consid- 
eration. Operation  at  twice  the  normal  rate  reduces  the  in- 
stallation costs  per  kw.  input  by. one-half. 

Maintenance  and  Renewal  Costs 

\\  e  may  assume  that  the  maintenance  costs  on  cells  and 
building  is,  for  existing  cells.  3  per  cent,  per  annum.  The 
maintenance  costs  of  the  new  cells  depend  upon  the  gas 
output,  although  skill  in  operating  the  cells  has  a  bearing 
upon  these  costs.  The  results  of  two  years  of  operation  in- 
dicate the  following. 

Percentage  of  total  costs  for 
maintenance  and  renewals 

W  hen  average  rate  is  .5  amp.  sq.  in   3  per  cent. 

 •  1.    '   5  " 

"      "2.   8  " 

"  3.    "        "    "    13  " 

"  4.    '  20  " 

Interest,  depreciation  or  amortization  and  taxes  are 
taken  at  10  per  cent.  , 

The  attached  sketch  has  been  prepared  to  indicate  the 
typical  loads  of  a  city  of  about  250.000  inhabitants. 

The  railway  company  generating  its  own  power,  would 
require  four  3.000  kw.  units.  The  electric  light  and  power 
company,  for  its  own  uses,  would  require  four  5,000  kw. 
units;  if  it  were  to  supply  power  to  the  railway  company,  one 
additional  10.000  kw.  unit  would  be  needed.  It  may  be  taken  as 
an  accepted  fact  that  the  railway  company's  load  can  be  fur- 
nished more  cheaply  by  the  power  company  than  it  can  be 
generated  in  its  own  plant,  so  that  the  carrying  charges  of 
the  railway  plant  are  probably  the  determining  factor  in  the 
arranging  for  a  sale  of  power  by  the  power  company. 

Looking  at  the  railway  curve,  you  will  see  that  it  might 
be  possible  fo  rthe  power  company  to  sell  the  railway  re- 
quirements up  to  7,000  kw.,  in  which  event  their  own  plant 
would  be  in  use  only  a  few  hours  per  day.  It  is  doubtful, 
however,  if  this  would  produce  any  net  saving  over  the  pur- 
chase of  all  the  power  required.  I  might  suggest  that  if 
hydro-electric  power  were  being  considered,  then  the  steam 
generating  plants  would  not  be  required  except  as  stand-by 
reserves,  or  to  carry  the  seasonal  daily  peaks. 

While  these  and  many  other  considerations  have  a  bear- 
ing upon  the  question  of  purchase  by  a  railway  company,  and 
sale  by  a  power  company  of  power  for  railway  operation,  it 
may  well  be  some  other  factor  that  will  turn  the  scale  into  a 
profitable  undertaking  for  both  parties,  and  my  somewhat 
lengthy  preamble  brings  us  to  this  point. 

Cost  of  Kilowatt-Hours 

It  is  a  well-known  fact  that  kw.h.  generated  in 
a  plant  do  not  cost  alike.  The  peak  kw.  h.  cost  the  most,  and 
the  off-peak  or  night  kw.  h.  the  least.    If  the  load  curve  were 


a  straight  horizontal  line,  each  kw.  h.  would  cost  the  same  as 
every  other  one;  but  even  in  this  case,  unless  all  of  the  kw. 
h.  were  used  in  the  same  way,  their  value  for  sale  would 
not  be  equal.  Let  us  suppose,  for  example,  that  the  power 
company  was  able  to  sell  to  a  user  of  power  those  kw.  h. 
shown  on  the  sketch  as  the  cross  hatched  area.  The  effect  of 
this  would  be  to  raise  the  load  factor  from  60  to  72  per  cent., 
and  in  doing  this  the  power  company  would  hold  control  of 
the  power  delivery  at  all  times.  The  kw.  h.  certainly  do  not 
cost  the  power  company  anything  for  generating  capacity, 
and,  if  supplied  to  the  railway  company,  nothing  for  transmis- 
sion capacity.  The  cost,  therefore,  will  1)C  the  coal,  labor  and 
maintenance  costs  attrii)utable  to  those  particular  kw.  h. 

It  is  a  well  known  fact  that  the  operating  costs  of  the 
kw.  h.  generated  between  1  and  5  a.m.  because  of  the  low 
load  on  the  plant,  is  greater  than  for  the  kw.  h.  on  peak,  so 
that  if  the  night  valley  be  filled  up  the  extra  kw.  h.  should 
not  carry  any  fixed  charges,  and  their  total  cost  should  ap- 


>i  I   I  i  *   5sT«»i«nai  ti4scTa9faiia 

Lead  Factors.  'A' 4ZX  'B'.ssKCioX  P'rzX. 

Illustrating  the  use  of  3000  kw.  of  electrolytic  cells  on  combined  electric 
load  c!  a  city  of  250.0<JU  popmstion 

proximate  the  operating  cost  of  the  peak  kw.  h.  As  a  mat- 
ter of  fact  it  can  be  proved  that  they  cost  less. 

Let  us  see  how  this  works  out  by  referring  again  to 
the  sketch. 


Railway  load 
Ligh't  and  power 

load 
Combined  load 
Adding  cell  load 


Peak 
9,500  kw. 


Average 
4.000  kw. 


Total  Load  Factor 
Oli.OOO  kw.  h.  43  % 


10.500  kw.  253.000  kw.  h.  65  % 
14,500  kw.  348,000  kw.  h.  60  % 
16,500  kw  396,000  kw.  h.  73  % 


16,000  kw. 
33.000  kw. 
23,000  kw 

With  coal  at  $4.00  per  net  ton.  and  labor  at  1919  rates 

Fixed 
Cost 

$.0030 

.0034 

.0030 

.0030 


Railway  load 

Light  and  Power  load 

(a)  Combined  load 

(b)  Total  load 


Operating  Total 

Cost  Cost 

$.015  $.0180 

.010  .0134 

.009  .0110 

.0075  .0095 


(a)  The  fixed  charge  of  the  railway  steam  plant  not  included. 

(b)  No  additional  plant  required. 

It  appears  that  the  off  peak  power  superimposed  upon 
the  plant  costs  $.0075  per  kw.  h.  If  this  off  peak  power  can 
be  so  used  that  it  will  net  the  power  company  $.0075  per  kw. 
h.  they  can  afford  to  sell  to  the  railway  at  $.01  per  kw.  h..As 
a  matter  of  fact  the  sale  would  probably  be  at  so  much  per 
kw.  of  peak  per  month  or  year,  with  an  energy  charge  for 
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the  actual  energy  taken,  producing  in  a  year  a  return  equiva- 
lent to  f)ne  cent  per  kw.  li. 

Selling  D.C.  to  the  Railway  Company 

It  is  suggested  that  the  poVer  company  shall  sell  d.c. 
instead  of  a.c.  power  to  the  railway  company,  and  take  over 
the  sub-stations  for  this  purpose,  charging  for  the  d.c.  power 
the  equivalent  of  1.25  cents  per  kw.  h.  to  cover  fixed  charges 
and  losses. 

Having  these  sub-stations  in  charge,  the  power  company 
should  install  electrolytic  cells  and  operate  them  from  the 
d.c.  buses  as  off  peak  power  users  and  regulators  of  load  on 
the  generating  stations. 

Let  us  assume  tliat  there  are  four  sub-stations,  each  of 
.'5,000  kw.  capacity,  and  that  in  each  the  following  cell  instal- 
lation is  made: 

I  electrolytic  battery,  1.000  kw.  normal. 

1  oxygen  compressor. 

1  hydrogen  compressor. 

1  water  still. 

Fixed  tanks,  spare  parts,  etc. 
3  installations,  $150,000. 

These  cells  will  average  (id  per  cent  of  the  normal  rate, 
but  will  at  times  be  operating  at  nearly  twice  the  normal  rate 
The  costs  per  day  would  be: 

Fixed  charges  on  cost  at  10  per  cent.  .$41.00 
Maintenance  at  8  per  cent.  33.00 
Labor  and  materials  60.00 
Power  .  .  43.50 


$177.50 

The  gas  manufactured  per  day  would  be: 

99.5  per  cent,  pure  hydrogen  336,000  cu.ft. 

99  per  cent,  pure  oxygen  168,000  cu.  ft. 

Cost  of  both  gases  35.25  cents  per  1,000  cu.  ft. 

Liquid  air  oxygen  97  per  cent,  pure  costs  $3.00  per  1,000 
cu.  ft.  and  at  1,800  lbs.  pressure,  in  cylinders,  sells  at  from 
$12.00  to  $20.00  per  1,000  cu.  ft. 

Electrolytic  oxygen,  when  impure,  contains  hydrogen,  a 
heating  gas,  giving  out  over  300  heat  units  per  cu.  ft.  when 
burned  in  'the  air.  When  oxygen  is  used  for  welding  or  cut- 
ting, 3  or  4  per  cent,  of  hydrogen  is  not  a  disadvantage,  and 
simply  results  in  less  oxygen  per  unit  of  holder  capacity. 
Hydrogen  as  an  impurity  in  oxygen,  beyond  10  per  cent, 
produces  a  mixture  which  tends  to  become  explosive,  and  be- 
comes more  dangerous  as  the  hydrogen  content  exceeds  10 
per  cent  of  the  volume. 

Impurities  in  Oxygen 

Liquid  air  oxygen,  on  the  other  hand,  contains  nitro- 
gen, an  inert  gas,  as  its  impurity,  and  this  impurity  is  seldom 
found  less  than  3  per  cent.  Although  this  impurity  tends  to 
render  the  oxygen  more  and  more  safe  to  handle  as  its  content 
increases,  it  renders  the  oxygen  less  and  less  valuable  in  much 
greater  proportion.  Exhaustive  tests  in  welding  and  cutting 
with  the  oxy-acetylene  torch'  indicate  that  oxygen  gas  con- 
taining two  per  cent,  of  hydrogen  is  20  per  cent  better  than 
oxygen  gas  containing  two  per  cent  of  nitrogen. 

When  both  gases,  or  rather,  the  total  gas,  costs  35.25 
cents  per  1,000  cu.  ft.  the  oxygen  alone  will  cost  $1.06  per 
1,000  cu.  ft.  In  that  case  the  hydrogen  is  free,  and  can  be 
soW  for  any  price  that  will  cover  the  expenses  of  sale. 

The  present  use  of  oxygen  gas  in  the  U.  S.  alone  exceeds 
5,000,000  cubic  feet  per  day,  or  1  cu.  ft.  per  20  inhabitants.  If 
the  use  were  uniformly  distributed  according  to  population, 
a  city  of  250,000  people  would  require  12,500  cu.  ft.  per  day. 
The  use  of  oxygen  is  confined  to  manufacturing  towns  and 
cities,  and  particularly  to  those  engaged  in  certain  lines  of 
nianufacture. 


The  requirement  of  a  city  of  250,000  may  not  exceed 
12,500  cu.  ft.  and  it  may  be  in  excess  of  500,000  cu.  ft.  per  day. 
A  canvass  of  the  manufacturing  establishments  will  soon  dis- 
close the  actual  needs,  and  the  use  of  oxygen  will  increase 
as  its  cost  decreases. 

Hydrogen  cannot  be  used  for  welding  iron  or  steel,  al- 
though it  can  be  used  to  a  limited  extent  in  the  welding  of 
other  metals.  In  the  oxy-hydrogen  torch  it  is  an  excellent 
cutting  agent,  and  when  a  great  deal  of  cutting  is  necessary,  . 
as  in  a  steel  fabricating  plant  or  a  shipyard,  should  replace  the 
oxy-acetylene  torch  for  this  purpose. 

Uses  of  Hydrogen 

There  are  a  number  of  present  uses  for  hydrogen,  and  its 
future  in  the  arts  is  an  array  of  possibilities  almost  stagger- 
ing the  imagination.  It  is  used  in  the  hardening  of  oils  and 
fat^  as  in  soap  works.  It  is  used  in  glass  blowing  as  a  heating 
agent.  It  is  used  in  the  laboratories  of  manufacturing  plants 
and  colleges  as  a  reducing  agent. 

All  of  the  a'bove  uses  are  predicated  upon  hydrogen  at  a 
cost  of  from  fifty  cents  to  two  dollars  per  1,000  cu.  ft. 

If  the  plant  we  have  'been  considering  were  treating 
hydrogen  as  the  product  and  oxygen  the  by-product,  the  cost 
of  hydrogen  would  be  fifty-three  cents  per  1,000  cu.  ft. 

When  both  gases  are  saleable  products  to  the  capacity 
of  the  plant,  their  respective  costs  should  be  based  upon  the 
relative  values  of  the  two  gases,  in  which  event  oxygen  would 
always  be  worth  at  least  twice  as  much  as  hydrogen,  and  the 
costs  would  be,  for  oxygen  fifty-three  cents  and  for  hydrogen 
26.5  cents  per  1,000  cu.  ft. 

A  company  manufacturing  oxygen,  with  hydrogen  as  a 
by-product,  may  dispose  of  the  hydrogen  in  bulk  in  two  ways, 
reserving  the  privilege  of  withdrawing  any  portion  that  can  be 
sold  at  higher  prices  to  manufacturers  who  can  use  it  in  their 
processes. 

Hydrogen  burns  in  the  air  to  form  water,  and  for  every 
1,000  cu.  ft.  of  hydrogen  thus  consumed.  305,000  heat  units  are 
liberated. 

The  heat  standard  for  illuminating  gas  is  585.000  heat 
units  per  1,000  cu.  ft.  and  this  gas  is  made  by  the  retort  or 
water  gas  process.  Coal  gas,  as  usually  made,  will  absorb 
from  5  to  15  per  cent  of  hydrogen,  without  lowering  its  heat 
value  .below  standard.  Water  gas,  when  burned,  liberates 
308,000  heat  units  per  1.000  cu.  ft.  and  at  present  costs  for 
coal  and  labor  in  a  plant  supplying  a  city  of  250,000,  can  be 
made  for  from  15  to  20  cents  per  1,000  cu.  ft.  We  may, 
therefore,  take  15  cents  per  1,000  cu.  ft.  as  the  value  of  hydro- 
gen gas,  delivered  to  a  gas  company. 

Hydrogen  as  a  Heating  Fuel 

Hydrogen  gas  may  be  used  as  a  heating  fuel,  and  be  burn- 
ed under  boilers  or  replace  gas  in  the  heating  appliances  of 
manqfacturers,  or,  by  suitable  changes  in  existing  apparatus, 
be  burned  in  retorts  and  circulated  through  the  heating  coils 
or  radiators  of  the  heating  system  of  a  building.  The  hydrogen 
must  economically  replace  coal  or  gas  when  used  as  a  heating 
agent.  When  600  b.t.u.  gas  is  used,  the  hydrogen  has  a  value 
one-half  that  of  the  gas. 

Where  coal  is  used,  the  situation  is  complicated  by  con- 
sideration of  space  and  labor  saved,  coal  and  ash  handling 
eliminated,  general  cleanliness,  and  where  soft  coal  is  used, 
freedom  from  smoke. 

I  consider  that  the  gas  has  a  minimum  value  of  twelve 
cents  per  1,000  cu.  ft.  where  hard  coal,  costing  $10.00  per 
net  ton,  is  used,  and  a  value  of  seven  cents  per  1,000  cu.  ft. 
when  soft  coal,  costing  $4.00  per  net  ton.  is  used. 

The  price  for  use  in  heating  buildings  will  depend  large- 
ly upon  the  results  obtained  and  the  value  held  by  the  pur- 
chaser of  the  many  factors  having  a  bearing.  In  connection 
with  a  lighting  and  power  contract  and  the  replacing  of  an 
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isolated  lighting  and  heating  plant,  the  gas  may  have  a  value 
of  forty  cents  or  more  per  1.000  cu.  ft. 

Work  is  in  progress  relating  to  the  development  of  pro- 
cesses for  the  production  of  large  quantities  of  hydrogen, 
based  upon  the  electrolytic  cell  and  the  use  of  larger  quan- 
tities of  hydrogen  in  the  production  of  standard  marketable 
products.  The  work  has  advanced  to  a  point  where  I  am  war- 
ranted in  asserting  that  the  electrolytic  production  of  the 
gases  oxygen  and  hydrogen  will  shortly  be  of  considerable 
import  to  industry  in  general. 

Prospects  are  Good 

In  a  statement  of  this  kind  which  must  necessarily  be  con- 
cise. I  can  do  no  more  than  hint  at  the  possibilities,  as  much 
of  the  work  we  and  others  are  doing  along  the  lines  of  re- 
search and  development  have  not  yet  reached  the  final  or  com- 
mercial stage.  I  can  only  suggest  that  the  prospects  are  very 
good  for  the  announcement  of  one  revolutionary  proposition 
in  the  near  future. 

The  foundations  of  the  revolutionary  change  are  the 
gases  oxygen  and  hydrogen,  and  the  keystone  of  the  arch  is 
the  electrolytic  cell. 

The  Toronto  Power  Company  is  preparing  a  t)ulletin  con- 
taining full  information  regarding  the  cells  and  detailed  in- 
formation will  be  given  to  those  interested.  I  might  add  that 
the  Toronto  Power  Co.  operates  one  of  the  hydraulic  plants 
on  the  Canadian  side  at  Niagara  Falls,  and  a  steam  plant  at 
Toronto.  The  combined  peak  load  capacity  of  its  plants  is 
185,000  h.p.  In  1915  the  company  established  a  research  de- 
partment, having  for  its  purpose  among  other  things,  the  in- 
creasing of  the  load  factor  of  its  system,  and  incidentally  of 
its  revenue. 

Finding  that  the  manufacture  of  the  gases  oxygen  and 
hydrogen  by  the  electrolysis  of  water  was  a  promising  propo- 
sition and  that  there  was  no  apparatus  on  the  market  suitable 
for  use  on  a  large  scale,  having  regard  to  the  economic  fea- 
tures, the  research  work  was  at  first  concentrated  upon  the 
development  of  a  type  of  cell  which  would  meet  the  require- 
ments. 

The  result  of  this  development  is  a  type  of  electrode  con- 
struction permitting  operation  at  high  current  densities  and 
high  temperature.  Cells  of  this  design  have  been  in  opera- 
tion at  the  company's  Toronto  plant  for  over  two  years,  hav- 
ing, in  this  time,  fully  demonstrated  their  commercial  prac- 
ticability. 

The  value  of  the  electrolysis  of  water  to  the  Toronto 
Power  Co.  will  consist  of  the  sale  of  oxygen  and  hydrogen 
at  prices  sufficient  to  cover  the  costs  and  carry  a  reasonable 
charge  tor  the  electric  power  used  by  the  cells.  As  the  com- 
pany has  an  annual  load  factor  of  50  per  cent,  the  possibilit- 
ies are  tremendous,  providing  there  is  a  market  for  the  gases. 
There  is  idle  potentiality  for  the  manufacture  of  one  billion 
cubic  feet  of  oxygen  and  two  billion  cubic  feet  of  hydrogen 
annually.  This  is  more  than  the  annual  use  of  oxygen  in 
the  U.  S.  and  Canada,  and  many  times  the  annual  use  of  hy- 
drogen. 

Transportation  costs  limit  the  radius  of  economic  supply 
from  a  central  plant  ,and  this  disadvantage  increases  as  the 
price  of  the  gas  at  the  point  of  use  decreases,  so  that  both 
gases  would  have  to  be  used  at  or  near  the  point  of  manu- 
facture. This  company  contemplates  using  the  gases  in 
manufacturing  processes,  which  also  have  been  developed  by 
its  research  department,  and  information  regarding  which 
will  be  given  out  from  time  to  time. 


I  think  we  have  had  an  over-abundance  of  en- 
gineering knowledge  and  a  lack  of  good  com- 
mercial sense. — W.  L.  Goodwin. 


Report  of  the  Committee  on 
Accident  Prevention 

Durirg  the  war.  although  coni])anies  well  realized  the 
great  need  for  the  conservation  of  human  life,  due  to  the 
depletion  of  men  for  service  overseas,  yet  they  felt  in  some 
instances  where  it  could  not  tie  perfectly  proven  that  certain 
arrangements  would  materially  assist  in  the  saving  of  life, 
that  the  money  and  labor  were  not  available  for  the  carry- 
ing out  of  these  otherwise  laudable  schemes.  W  ith  the  sign- 
ing of  the  armistice,  and.  as  we  hope,  the  signing  of  peace 
within  a  few  days,  conditions  have  materially  changed,  and 
this  Association  might  well  look  forward  to  carrying  into 
very  active  operation  some  of  the  schemes  that  have  been 
found  to  have  merit  in  the  prevention  of  the  loss  of  life 
or  limb  to  the  employees  of  the  electric  companies.  Some 
of  the  more  important  points  that  have  been  taken  up  l)y 
your  committee  might  l)e  classilied  under  the  following 
sub-titles: 

Insulated  Handles 

Your  committee  wishes  to  draw  to  the  attention  of  the 
association  the  extreme  hazard  in  allowing  men  to  use  tools 
with  insulated  handles  that  are  purchased  from  \arious 
manufacturers.  This  insulation  is  oftentimes  depended  upon 
for  the  protection  of  life  where  it  is  more  a  case  of  good 
luck  than  good  management  that  a  fatality  does  not  result. 
V'our  committee  would  recommend  to  the  association  that, 
so  far  as  possible,  tools  with  insulated  handles  be  not  used 
except  for  very  high  voltages  where  special  tools  are  requir- 
ed, but  that  dependence  be  placed  upon  rubber  gloves  tested 
according  to  specilications  that  will  ajipear  hereafter. 
Classification  of  Reports  of  Acidents 

l-'or  the  past  few  years  the  National  Electric  Light  As- 
sociation has  requested  their  members  to  report  accidents 
on  a  form  prepared  by  the  association  to  headquarters. 
These  reports  are  then  compiled  and  statistical  information 
prepared  therefrom.  This  information  is  of  inestimable  value 
to  member  companies  in  seeing  where  most  of  the  accident 
loss  has  occurred  in  the  past,  and  so  be  prepared  for  the 
preventing  of  similar  loss  in  the  future.  Your  committee 
would  recommend  that  similar  forms  be  prepared  by  the 
Canadian  Electrical  Association  and  company  members  be 
requested  to  report  accidents  to  the  Canadian  headquarters, 
the  statistical  information  from  which  could  be  prepared 
and  submitted  to  your  association.  At  the  same  time  the 
information  being  prepared  in  a  similar  way  to  that  used 
by  the  N.  E.  L.  A.  would  be  conveyed  to  the  N.  E.  L.  A.  to 
assist  them  in  presenting  more  complete  data.  Copy  of  re- 
port of  N.  E.  L.  A.  attached  and  marked  "Appendix  1." 

Rubber  Glove  Specification 

For  some  years  past  the  committee  of  the  N.  E.  L.  A. 
has  been  working  on  the  question  of  the  preparation  of 
a  specification  for  "the  purchase,  testing  and  care  of  rubber 
gloves  for  service  on  high  voltage  apparatus  on  circuits  not 
exceeding  3,000  volts  to  the  ground."  Your  committee  has 
collaborated  with  the  N.  E.  L.  A.  committee,  and  submits 
herewith,  marked  "Appendix  2,"  such  a  specification.  Your 
committee  would  recommend  that  these  specifications  be 
adopted  by  this  association  and  used  by  the  Canadian  mem- 
ber companies. 

Specifications  for  Linemen's  Belts 

S.milarly  with  the  case  of  linemen's  belts,  we  have  col- 
laborated with  the  N.  E.  L.  A.  committee,  and  a  tentative 
specification  has  been  prepared,  copy  of  which  is  attached, 
together  with  blue  print,  and  marked  "Appendix  3".  Your 
committee   would   recommend   that    these   specifications  be 
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Resuscitation  prop 


I. 


Follow  These  Instructions  Even   If  Victim  Appears  Dead 

FREE  THE  VICTIM  FROM  THE  CIRCUIT 
IMMEDIATELY 


Quickly  release  victim  from  current,  being  careful  to  avoid 
receiving  a  shock.  Use  any  dry  non-conductor  (rubber 
gloves,  clothing,  rope,  board)  to  move  either  the  victim 
or  the  conductor.  Beware  of  using  metal  or  any  moist 
material.   If  necessary,  shut  off  current. 

II.  INSTANTLY  ATTEND  TO  THE  VICTIM'S 

BREATHING 

1.  As  soon  as  the  victim  is  clear  of  the  conductor  rapidly 
feel  v^ith  your  finger  in  his  mouth  and  throat  and  remove 
any  foreign  body  (tobacco,  false  teeth,  etc.).  If  mouth  is 
tight  shut,  pay  no  more  attention  to  it  until  later.  Do  not 
stop  to  loosen  the  patient's  clothing,  but  immediately  begin 
actual  resuscitation.  Every  moment  of  delay  is  serious. 
Proceed  as  follows: 

(a)  Lay  the  patient  on  his  belly,  one  arm  directly  extended  overhead, 
the  other  bent  at  elbow  and  with  face  to  one  side,  resting  on  the  hand 
or  forearm,  so  that  nose  and  mouth  are  free  for  breathing  (see  Fig.  1). 

(b)  Kneel  straddling  the  patient's  hips  with  knees  just  below  the 
patient's  hip  bones  or  opening  of  pants  pockets ;  place  the  palms  of 
your  hands  on  the  small  of  the  back,  with  fingers  spread  over  the 
lower  ribs,  the  little  finger  just  touching  the  lowest  rib,  the  thumb 
alongside  of  your  fingers  ;  tips  of  fingers  just  out  of  your  sight,  as 
in  Fig.  1. 

(c)  While  counting  one,  two,  and  with  arms  held  straight,  swing 
forward  slowly  so  that  the  weight  of  your  body  is  gradually,  but 
not  violently  brought  to  bear  upon  the  patient.  (See  Fig.  2.)  This 
act  should  take  from  two  to  three  seconds. 

(d;  While  counting  three,  immediately  swing  backward  so  as  to 
remove  the  pressure,  thus  returning  to  the  position  shown  in  Fig.  3. 

(ej    While  counting  four,  five — rest. 

(f  j  Repeat  deliberately  twelye  to  fifteen  times  a  minute  the  swinging- 
forward  and  backward — a  C(jni])lete  respiration  in  four  or  five  sec- 
onds.   Time  with  your  breathing. 

(gj  As  soon  as  this  artilicial  respiration  has  been  started,  and  while 
it  is  being  continued,  an  assistant  should  loosen  any  tight  clothing 
about  the  ])atient's  neck,  chest  or  waist.    Keep  patient  warm. 


By  the   PronC  I' 


KEC 


National  Electr 

Note — This  chart  is  an  abbreviati 
from  Electrical  Shock  issu 
Light  Association,  Enginec 
It 

Permission  tj  Repri 


Do  not  stop  or  interrupt  resuscitation  until  patiekt 


N.B.  This  chart  may  be  easily  removed.    Display  in  a  conspicuous  place. 
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Electrical  Shock 


sure  Method 


H  V 


yht  Association 

joklet  of  Rules  for  Resuscitation 
ributed  by  the  National  Electric 
es  Building,  New  York. 
9) 

nteil  on  Application 


Fig.  2 


Fig.  3 


2.  Continue  resuscitation  (if  necessary  four  hours  or 
longer)  without  interruption,  until  natural  breathing  is 
restored,  or  until  a  physician  declares  rigor  mortis  (stiff- 
ening of  the  body)  has  set  in.  If  natural  breathing  stops 
after  being  restored,  use  resuscitation  again. 

3.  Do  not  give  any  liquid  by  mouth  until  the  patient  is 
fully  conscious.  Place  ammonia  near  the  nose,  determining 
safe  distance  by  first  trying  how  near  it  may  be  held  to 
your  own.  Assistant  should  hit  patient's  shoe  heels  about 
twenty  (20)  times  with  a  stick  or  something  similar  and 
repeat  this  operation  every  five  minutes  until  breathing 
commences. 

4.  Give  the  patient  fresh  air,  but  keep  him  warm.  When 
patient  revives  keep  him  lying  down  and  do  not  raise  him. 

If  doctor  has  not  arrived,  give  patient  one  teaspoonful  of 
aromatic  spirits  of  ammonia  in  a  small  glass  of  water  if  he 
can  swallow. 

5.  Carry  on  resuscitation  at  closest  possible  point  to  the 
accident.  Do  not  move  patient  until  he  is  breathing  norm- 
ally without  assistance.  If  absolutely  necessary  to  move, 
he  should  be  placed  on  a  hard  surface,  such  as  a  door  or 
floor  of  conveyance.  Do  not  stop  or  interrupt  resuscitation 
for  an  instant. 

IIL  SEND  FOR  DOCTOR 

If  alone  with  victim,  do  not  neglect  immediate  and  contin- 
ued resuscitation  in  order  to  call  a  doctor;  start  at  once, 
the  first  few  minutes  are  valuable.  If  other  persons  are 
present,  send  one  of  them  for  a  doctor  without  a  moment's 
delay. 

An  up-to-date  list  of  doctors,  with  telephone  numbers,  is 
posted  close  to  this  chart. 

The  prone  pressure  method  of  artificial  respiration  des- 
cribed in  rules  (Section  II)  is  equally  applicable  to  resusci- 
tation from  electrical  shock  as  well  as  cases  of  suspended 
respiration  due  to  drowning,  inhalation  of  gas,  smoke  or 
fumes  or  to  other  causes. 


riithes  or  rigor  mortis  (stiffening  of  the  body)  sets  in. 
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used  by  member  convpa-iies  as  a  tentative  specification  and 
criticisms  and  reports  of  attached  be  reported  to  your 
committee,  so  that  more  information  can  lie  olitained  be- 
fore a  definite  specification  is  adopted. 

Co-operation  for  Safety  Work 

Your  committee  has  had  brought  to  its  attention  by 
one  of  its  members,  the  very  successful  work  of  the  Hamil- 
ton Electric  Safety  First  Association,  composed  of  the  Ham- 
ilton Hydro-Electric,  Dominion  Power  &  Transmission  Co., 
Bell  Telephone  Company,  C.P.R.  and  G.N.W.  Telegraph 
Companies,  Hamilton  Fire  and  Police  Departments.  By 
this  association  dangerous  points  on  the  various  overhead 
lines  in  the  City  of  Hamilton  were  brought  to  the  attention 
of  the  officers  of  the  proper  companies,  and  where  possible 
the  difficulty  was  rectified.  We  attach  hereto,  marked  "Ap- 
pendix 4,"  a  report  by  a  member  of  this  committee,  together 
with  other  data,  and  would  recommend  to  the  association, 
where  possible,  the  adoption  of  this  scheme- in  other  cities. 

The  bulletin  of  the  N.  E.  L.  A.  has  a  section  devoted  to 
the  work  of  accident  prevention,  and  your  committee  would 
direct  the  attention  of  the  member  companies  to  this  sec- 
tion of  the  bulletin.  Data  is  presented  there  and  short  art- 
icles pertaining  to  accident  prevention  in  the  utility  field, 
and  it  is  hoped  that  such  information  will  be  read  and  put 
ii.to  practice  where  possible  by  your  companies.  This  is 
practical  information,  written  by  those  in  utility  work,  for 
the  information  and  guidance  of  men  like  situated. 

Reunions  and  Sick  Benefits 

The  National  Electric  Light  Association  at  the'r  Atlan- 
tic City  convention  saw  fit  to  instruct  their  officers  to  ap- 
point a  committee  to  look  into  those  most  important  em- 
ployee relations  pertaining  to  pensions,  sick  benefits  and 
other  welfare  and  economic  lines  for  the  benefit  of  the  em- 
plcyees  of  the  electric  companies.  In  these  times,  whci 
the  newspapers  and  other  press  are  full  of  problems  of  un- 
rest, particularly  that  applied  to  relations  between  the  em- 
ployer and  employed,  it  is  not  necessary  for  this  committee 
to  point  out  to  you  the  seriousness  of  the  situation,  but 
we  would  respectfully  recommend  that  the  Canadian  Elec- 
trical Association  take  ample  means  whereby  their  member 
companies,  and  particularly  the  executives  of  their  member 
companies  are  kept  fully  advised  as  to  the  best  methods 
for  solving  this  most  serious  problem,  and  where  your  com- 
mittee can  most  help  it  will  be  glad  to  do  so  if  directed. 
Educational  Publicity  Methods 

In  the  report  of  the  Accident  Prevention  Committee  to 
the  N.  E.  L.  A.,  they  made  a  very  full  and  complete  re- 
port in  connection  with  education  and  publicity  methods  in 
connection  with  accident  prevention.  Your  committee  would 
direct  the  attention  of  the  member  companies  to  this  report. 

It  is  very  complete  and  well  warrants  the  reading,  par- 
ticularly of  executives  of  companies. 

Goggles 

It  has  been  found  that  some  member  companies  do  not 
know  where  to  find  the  goggles  for  the  protection  of  their 
men  that  they  require.  I'or  general  information,  goggles 
for  the  protection  of  the  eyes  of  workmen  from  electric 
flash  can  be  obtained  from  A.  H.  Hardy  &  Co.,  10  South 
Wabash  Avenue,  Chicago,  Illinois.  They  are  called  the 
"Harco  Safety  Goggle,"  and  if  litted  with  Noviol  lenz,  will 
protect  the  eyes  of  workmen  from  the  ultra-violet  in  :in 
electric  flash.  Your  committee  would  also  recommend  tliat 
member  comjianies  see  that  their  nieii  are  equipped  with 
suitable  goggles  for  the  jirotection  of  the  eyes  from  flyin.g 
chips  of  steel  or  coiicreU-  when  doing  any  cliii)|)iiig  or  drill- 
ing of  these  materials.  These  goggles  can  be  ohlained  from 
a  number  of  reliable  goggle  iiianufaclurers,  and  if  member 


companies  are  not  able  to  obtain  the  suitable  goggle.s,  in- 
formation will  be  supplied  from  your  association  headtjuart- 
ers. 

Your  committee  has  been  giving  particular  attention  to 
llic  c|uc>iion  of  resuscitation  methods  for  electrical  shock, 
and  has  kept  in  touch  with  the  work  being  carried  on  in  the 
Lniited  States.  Without  further  comment  we  would  recom- 
mend that  this  association  formally  approve  "the  rules  for 
resuscitation  from  electrical  shock  ])y  the  i)ro.ie  pressure 
method,"  as  isued  by  the  N.  E.  L.  A.,  in  b(K)klet  and  chart 
form,  copy  of  which  rules  are  attached  and  marked  "Ap- 
pendix r>."  We  would  further  recommend  that  this  Asso- 
ciation make  arrangements  to  print  the  rules  and  the  ac- 
companying chart  over  the  name  of  the  Canadian  Electrical 
Association  for  distribution  where  found  desirable  in  Can- 
ada. For  your  information  these  rules  have  already  been 
approved  by  the  Hydro-Electric  Power  Commission  of  On- 
tario by  the  Association  of  Municipal  Electric  Utilities  of 
Ontario . 

Your  committee  feels  that  it  has  done  very  little  during 
the  year,  but  has  attempted  to  present  before  you  some  of 
the  more  imijortant  points  in  connection  with  the  work  of 
accident  ])re\ention.  These  points  may  apjiear  to  deal  with 
the  more  physical  side  of  the  work,  but  in  previous  reports 
your  attention  has  been  drawn  to  the  fact  that  without  sin- 
cere co-operation  and  active  participation  in  the  work  of 
accident  prevention,  from  the  highest  official  of  the  com- 
pany, down  to  the  newest  employee,  successful  accident  pre- 
vention is  impossible. 

(Signed)  Wills  MacLachlan,  Chairman, 


Report  on  Overhead  Lines 

Mr.  A.  A.  Dion  made  a  verbal  report  on  "Overhead  Lin- 
es." Practically  the  only  work  his  committee  had  undertaken 
was  in  gathering  information  on  outdoor  sub-stations  in  con- 
nection with  which  a  questionnaire  had  been  sent  out.  Re- 
garding the  use  of  bare  versus  insulated  wires  for  2200  volts 
and  under,  Mr.  Dion  quoted  the  following  opinion  of  one  the 
member  companies: 

"Re  bare  wire  for  line  use  under  2200  volts.  It  has  never 
been  the  practice  of  this  company  to  use  bare  wire  for  city 
distribution  and  although  it  is  generally  understood  that  the 
insulation  on  the  wire,  especially  after  it  has  been  baked  out,  is 
no  adequate  protection  for  2200  volts,  it  is  useful  in  the  erec- 
tion of  the  lines  so  as  to  avoid  mechanical  injury  and  also 
;rom  coming  in  contact  with  live  lines  already  placed. 

"Our  company's  rules  provide  that  all  lines  are  normally 
considered  alive  by  our  men  and  work  done  accordingly. 
Lines  are  only  treated  as  dead  when  known  to  have  been 
killed  properly,  and  the  proper  clearances  given.  In  order  to 
show  differentiation  between  primary  and  secondary  lines, 
lines  of  2000  and  4000  are  erected  in  porcelain  insulators,  while 
low  voltage  lines  are  on  glass  insulators. 

"Use  of  both  bare  and  weatherproof  wire  would  necessi- 
tate carrying  two  classes  of  wire  in  stock  as  well  as  on  re- 
pair and  construction  wagons.  In  city  work  the  primary  is 
only  a  small  part  of  the  distribution  system  and  it  would  be 
still  necessary  to  supply  insulated  weatherproof  wire  for  all 
service  work. 

"In  outlying  districts  where  primary  runs  are  long  and 
service  connections  few  it  would  likely  be  considerably 
more  feasi1>le  to  use  the  bare  wire." 

Mr.  Dion  gave  it  as  his  own  opinion  that  while  ordinary 
weatherproof  triple-braided  insulation  is  not  altogether  effect- 
ive and  linemen  should  treat  all  wires  as  alive,  still  the  insu- 
lation is  some  measure  of  protection  in  dry  weather  and  he 
favored  its  use  on  city  streets. 
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W.  L  Goodwin  Discusses  Every  Phase  of  Electrical  Merchandising.   The  Apostle 
of  Co-operation  at  His  Very  Best  at  Niagara  Falls  Convention.   Evidence  that 
His  Seed,  Sown  with  Such  Care  and  Skill  During  the  Past  Two  Years,  is 
Bearing  Fruit.    The  Address  and  Discussion  Practically  in  Full 


Perhaps  one  reason  we  have  l)eeu  dehcieiit  (and  this 
applies  particularly  to  the  representatives  of  central  stations, 
whether  they  be  publicly  or  privately  owned — the  principle 
is  the  same  in  both  cases)  is  that  we  assume  the  attitude  of 
an  ordinary  merchant  and  imagine  we  have  a  product  that 
the  public  will  rush  out  and  purchase  simply  because  it  is 
offered  at  a  low  price.  That  is  not  so.  The  technical  nature 
of  the  product  we  sell,  whether  it  be  energy  or  merchandise, 
the  newness  of  the  product  and  the  almost  total  ignorance 
thereof  on  the  part  of  the  purchasing  public,  should  con- 
vince us  with  a  little  thought  and  study  that  no  cheap,  price- 
cutting  methods  will  accomplish  the  ends  we  are  striving 
to  obtain.  We  must  sell  our  product.  If  one  were  to  make 
a  trip  throughout  Canada  he  would  perhaps  find  To  to  80 
per  cent,  of  its  homes  unwired,  and  that  percentage  would 
carry  even  in  some  of  our  larger  communities,  proving  con- 
clusively that  we  have  not  sold  the  electrical  idea  to  the 
general  public.  There  can  be  no  question,  particularly  in 
the  province  of  Ontario,  that"  you  have  oflFered  the  product 
at  a  low  enough  price!  You  have  offered  it  almost  without 
profit,  and  in  some  cases,  I  dare  say,  without  profit,  and  still 
}-ou  have  not  persuaded  anywhere  near  100  per  cent,  of  the 
people  to  use  the  product  you  arc  endeavoring  to  sell. 

Intensive  Methods  for  the  Industry 

-An  analysis  of  your  rates  would  probably  prove  that  much 
of  your  consumer  business  is  taken  at  an  absolute  loss,  and 
still  the  consumers  have  not  flocked  to  your  offices  and  de- 
manded this  product  of  energy  or  appliances  at  the  low 
price  at  which  they  are  offered.  It  is  proved  that  right 
throughout  this  continent  the  product  we  have  to  sell  must 
be  sold  by  intensive  methods.  Aside  from  the  fact  that  we 
have  something  to  sell  and  that  it  should  be  sold  at  a  profit, 
whether  publicly  or  privately  owned  (as  I  will  attempt  to 
prove  to  you  later  on),  something  of  a  technical  nature  of 
which  the  public  are  largely  ignorant,  wc  must  agree  that 
to  sell  anything  requires  intensive  methods.  Then  why  not 
employ  those  intensive  methods  in  our  electrical  industry? 
In  other  words,  we  must  organize  ourselves  to  present  our 
commodity  to  the  public  in  an  understandable  way,  so  that 
they  will  benefit  by  what  we  have  to  offer.  Apart  from  the 
fact  that  we  have  something  to  sell,  there  is  a  greater  re- 
sponsibility upon  the  electrical  industry  than  upon  any  other 
single  industry.  I  contend  that  our  industry  offers  a  greater 
opportunity  for  the  development  of  a  country  and  of  all 
humanity  than  that  offered  by  any  other  industrJ^  In  other 
words,  if  Canada  was  thoroughly  saturated  electrically  there 
would  come  opportunity  for  the  development  of  your  coun- 
try. 

Convenience  of  Electricity  Induces  Spread  of  Population 

Our  industrj'  will  perhaps  do  more  to  break  down  the 
great  centers  of  population  and  spread  it  evenly  over  a 
greater  area  than  any  other  dozen  industries  combined.  In 


the  L'nited  States  (and  it  must  be  so  in  Canada— or  will  be 
so  in  time)  we  are  facing  a  serious  situation  due  to  the 
building  up  of  these  great  centers  of  population.  The  at- 
tractions they  offer  to  the  public  make  life  on  the  farm  de- 
sirable, and  today  you  can  find  throughout  the  United 
States,  and  I  dare  say  throughout  Canada,  papers  literally 
filled  with  advertisements  for  farm  help  and  no  response! 
In  the  evolution  of  things  we  can  go  back  and  by  an  analysis 
of  our  past  experiences  we  can  anticipate  the  conditions 
which  will  exist  a  decade  hence  unless  something  is  done 
to  spread  the  population  of  the  country  more  evenly  over 
the  land.  People  flock  to  the  centers  of  population  because 
of  the  easy  conditions  of  living,  because  of  the  facilities  for 
obtaining  employment,  and  many  other  inducements  that  are 
offered  in  the  great  cities.  The  electrical  industry  is  the 
only  industry  which  is  in  a  position  to  offset  those  induce- 
ments and  to  place  the  farmer  in  the  position  where  he 
can  enjoy  everything  enjoyed  by  the  city  dweller.  By  rea- 
son of  the  centralization  of  power  in  the  large  cities  fac- 
tories congregate  there,  which  has  made  the  situation  much 
worse,  and  with  the  exception  of  electrical  energy  the  trans- 
mission of  power  over  large  areas  would  be  almost  impos- 
sible, because  of  the  prohibitive  cost  of  so  doing.  In  our 
industry  we  can  deliver  power  where  it  can  best  be  used, 
and  in  addition  to  delivering  power,  all  the  other  conveni- 
ences that  accompany  it.    There  is  no  longer  a  necessity  of 
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locating  factories  in  great  centers  of  population  because  of 
the  expense  of  power.  Power  can  now  be  supplied  through- 
out the  land  just  as  cheaply  as  it  can  in  the  large  centers, 
to  a  reasonable  degree.  Therefore  the  electrical  industry  is 
going  to  be  the  means  of  changing  the  whole  situation 
throughout  the  land,  and  nothing  can  make  the  "back  to 
the  land"  movement  more  attractive.  We  must  spread  the 
people  back  over  the  land,  because  after  all,  the  production 
in  the  industrial  centers  is  not  the  kind  of  production  that 
makes  for  prosperity.  The  farmer  is  the  only  real  producer, 
and  when  we  cut  off  the   farmer  everything  must  cease. 

Fallacy  of  the  "Bargain  Sale"  Method 

We  are  passing  through  an  era  in  the  United  States  and 
Canada  today  in  which  it  is  no  longer  possible  to  induce 
men  to  farm.  There  is  too  much  labor  required  for  the  com- 
pensation given.  The  electrical  industry,  however,  is  in  a 
position  to  change  the  whole  situation.  But  going  out  to 
the  farmer  and  oiTering  him  electrical  energy  at  one  cent 
a  kilowatt  means  nothing  to  him.  He  does  not  under- 
stand relative  values.  He  cannot  conceive  of  kilowatts  at 
one  cent  paralleling  wheat  at  $:2  per  bushel.  He  is  not  in- 
terested in  kilowatts  per  bushel,  but  is  only  interested  in 
making  a  profit  on  the  product  he  purchases;  and  the  fact 
that  foreigners  are  not  utilizing  the  products  we  have  to  sell 
proves  conclusively  we  have  not  employed  the  right  method 
in  selling  our  product.  We  have  adopted  the  "bargain  sale 
method"  and  have  reflected  that  idea  from  the  department 
stores,  never  realizing  that  the  bargain  sale  method  only 
represents  about  five  per  cent,  of  the  sales  of  the  depart- 
ment stores,  and  very  often  represents  from  1  per  cent,  to 
2  per  cent,  profit.  On  the  train  last  night  ]\Ir.  Chase  men- 
tioned that  he  fell  for  one  of  those  bargain  sales,  only  to 
find  that  the  bargain  sale  price  was  enhanced  by  about  25 
per  cent,  over  the  regular  price  for  the  rest  of  the  month. 

Lack  of  Commercial  Sense 

A  little  knowledge  is  a  dangerous  knowledge,  and  we 
have  had  too  little  knowledge  in  the  electrical  industry. 
From  the  standpoint  of  the  central  station  I  think  we  have 
had  an  over-abundance  of  engineering  knowledge  and  a  lack 
of  good  commercial  sense.  As  an  example  I  might  cite  a 
man  who  goes  to  a  good  college  and  acquires  an  engineer- 
ing knowledge  and  comes  out  of  the  college  and  goes  into 
the  central  station  or  into  the  commercial  field.  If  he 
goes  into  the  commercial  field  he  will  invariably  drift  into 
one  form  or  another  of  the  lighting  industry.  Why?  Be- 
cause there  is  something  scientific  or  technical  about  it. 
He  immediately  starts  to  sell  light  on  a  scientific  basis! 
Now,  imagine  .talking  to  the  average  housewife  about  illum- 
ination on  a  scientific  basis.  She  knows  and  cares  nothing 
about  it.  Illumination  is  not  the  thing  we  want  to  sell  to 
the  housewife.  We  want  to  sell  something  which  will  make 
the  housewife's  work  easier.  We  want  to  sell  labor-saving 
appliances  and  devices,  particularly  in  view  of  the  scarcity 
of  servants  in  these  days,  and  in  view  of  the  very  reason- 
able doubt  that  in  the  future  the  servant  will  be  with  us  any 
more.  My  wife  wants  something  to  save  labor.  She  un- 
derstands lighting.  You  cannot  sell  my  wife,  nor  any  other 
man's  wife,  by  saying  to  her:  "Here  is  a  flat  iron  at  $3.75," 
or  •'Here-  are  kilowatts  at  V/2  cents."  She  wants  somebody 
to  go  up  and  explain  the  virtues  of  those  particular  appli- 
ances, and  not  only  does  she  want  to  know  the  virtues  of 
those  appliances  and  how  they  are  going  to  affect  her  daily 
work,  but  she  particularly  wants  to  know  what  kind  of  an 
instalment  basis  she  can  purchase  them  upon. 

Sell  What  Product  Will  Do 

The  ijnxhul  we  have  to  sell  cannot  be  sold 
for  cash  in  any  great  quantities,  as  is  proved  in 
the    sale    of    the    washing    machine    and    vacuum  clean- 


er and  other  labor-saving  devices.  That  has  been 
proved  in  over  90  per  cent,  of  cases  in  the  United 
States.  In  the  case  of  the  washing  machine  we  have  had 
an  increase  in  price  of  from  $75  to  $150,  and  still  there  has 
been  a  tremendous  increase  in  the  purchase  of  that  com- 
modity on  the  part  of  the  consumer,  because  we  have  learned 
to  employ  intensive  selling  methods.  We  are  not  talking 
price  to  the  consumer;  we  are  telling  what  the  product  will 
do,  rather  than  what  it  costs,  and  after  all,  prices  are  re- 
lative. The  public  soon  get  to  know  that  the  Ford  auto- 
mobile is  worth  so  much  money,  and  Ford  is  selling  as  many 
automobiles  today  a&  he  was  three  years  ago,  in  spite  of  the 
increase  in  price;  the  price  of  the  Ford  is  compared  with  the 
price  of  some  other  car.  We  proved  that  conclusively  in 
California,  where  we  had  a  per  capita  consumption  of  $5. 
In  those  days  we  employed  every  conceivable  cut  price  and 
vindictive  business  method  in  order  to  put  our  product  over 
on  the  people,  and  we  were  able  to  get  away  with  an  annual 
per  capita  on  appliances  of  about  $5.  Finally  somebody  con- 
ceived the  idea  that  that  was  not  the  way  to  sell  our  pro- 
duct, and  that  we  should  get  together,  organize  and  adver- 
tise and  put  up  a  sufficient  margin  of  profit  to  those  inter- 
ested to  justify  the  selling  expense.  We  tried  that  scheme 
for  about  three  years  and  the  per  capita  consumption  rose 
to  .$30.  By  proper  advertising,  display  and  solicitation  we 
convinced  the  public  that  we  had  something  they  wanted. 
You  have  to  employ  about  the  same  methods  in  Canada.  You 
have  assumed  that  the  way  to  put  over  the  electrical  idea 
was  to  offer  j'our  products  at  a  low  price.  That  is  particu- 
larly true  in  the  case  of  your  merchandise,  and  also  applies 
to  the  sale  of  energy.  What  does  it  amount  to?  The  energy 
consumed  in  an  ordinary  home,  using  all  the  appliances  they 
may,  amounts  to  $3,  $4,  or  $5  a  month.  What  difference 
does  it  make  whether  it  is  $2  or  $5?  You  do  not  stop  to 
figure  your  pleasure  in  an  automobile  by  the  number  of  gal- 
lons of  gasoline  consumed.  In  other  words,  the  automobile 
has  been  sold  with  the  idea  that  it  is  something  people 
want,  and  thej^  will  make  sacrifices  in  order  to  purchase  an 
automobile. 

A  Fair  Price  for  Product 

With  the  proper  effort  we  can  sell  the  same  idea  to  the 
public  electrically.  We  can  convince  them  that  the  thing 
we  have  to  sell  is  worth  so  much  money.  Do  not  let  us 
talk  in  technical  terms  of  kilowatts.  It  is  all  right  to  talk 
about  cost  of  production  when  you  approach  a  man  in  a 
factory  fbr  the  purpose  of  selling  him  power  in  large  quan- 
tities. In  his  case  you  can  reasonably  expect  that  he  will 
comprehend  your  meaning,  but  not  so  in  the  case  of  the 
consumer.  We  must  employ  the  most  modern,  intensive 
methods  of  selling  our  products,  and  we  have  not  done  that. 
I  dare  say  that  3,  4,  5  or  10  times  the  amount  of  energy  can 
be  sold  in  Canada.  What  is  the  use  of  taking  the  public  in- 
to the  secrets  of  the  electrical  industry  as  to  the  relative 
merits  of  public  or  private  ownership?  And,  after  all,  who 
cares?  The  publicly  or  privately  owned  plant  can  do  the 
job,  and  do  it  right  for  the  public.  In  one  community  it 
may  be  public  ownership  and  in  another  community  it  may 
be  private  ownership,  but  both  private  and  public  owner- 
ship will  prosper  depending  upon  the  attitude  of  the  pub- 
lic, and  the  attitude  of  the  public  is  not  going  to  be  favor- 
able simply  because  we  offer  the  product  at  a  low  price. 
If  we  get  a  fair  price  for  our  product  we  can  afford  to  em- 
ploy the  very  best  means  of  marketing  it. 

Plants,  Public  or  Private,  must  be  Self-Sustaining 

Let  us  take  the  publicly  owned  central  station.  Bonds 
must  be  sold.  The  public  will  purchase  the  bonds  so  long 
as  they  have  confidence  in  the  property,  and  their  confidence 
in  the  property  will  be  measured  by  the  ability  of  the  men 
financially  and  in  every  other  way.    We  can  fool  the  people 
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over  a  short  period  of  time  by  eliminating  from  our  ac- 
counting methods  proper  charges  for  depreciation  and  a  lot 
of  other  things,  and  at  the  end  of  1')  years  we  can  scrap 
the  plant  and  go  out  for  a  new  bond  issue  and  get  a  lot  of 
money  to  start  over  again.  That,  however,  is  a  temporary 
proposition,  and  after  a  time  the  people  are  going  to  give 
it  up,  and  the  financing  of  public  ownership  property  on  any 
such  basis  must  sooner  or  later  result  in  disaster.  Every 
recognized  sound  method  of  accounting  employed  either  in 
private  or  public  ownership  should  be  applied.  You  should 
set  up  your  proper  reserves  and  operate  your  property  at 
a  profit.  If  you  do  that  you  have  ample  funds  to  take  care 
of  this  tremendous  field  of  exploitation.  You  cannot  keep 
running  to  the  public  simply  because  you  are  a  publicly- 
owned  property  and  ask  them  to  buy  bonds  to  provide 
funds  to  exploit  the  industry  in  undeveloped  fields.  It 
s<fems  to  me  that  reserves  should  be  set  up  to  take  care  of 
exploitation.  You  cannot  afford  to  operate  a  utility  with 
a  tax  on  the  entire  public  when  only  a  part  of  that  public 
participate  in  the  thing  you  have  to  offer.  It  is  unfair  to 
operate  a  street  railway  at  a  loss  (assuming  it  is  a  publicly- 
owned  street  railway)  and  absorb  the  loss  in  a  form  of  taxa- 
tion covering  a  lot  of  people  that  do  not  use  the  street  rail- 
way. It  is  unfair  to  operate  a  lighting  company  at  a  loss 
and  call  upon  the  public  generally  to  sustain  that  loss  when 
only  25  or  50  per  cent,  of  the  population  utilizes  the  elec- 
trical energy.  Those  who  utilize  a  product  should  pay  for 
it,  and  therefore  every  operating  company,  whether  private- 
ly or  publicly  owned  must  be  self-sustaining.  It  is  just  as 
much  to  the  interest  of  the  publicly-owned  plant  to  see  that 
the  privately-owned  plant  is  self-sustaining  and  a  proper  rate 
allowed.  The  point  I  am  trying  to  make  is  this,  that  after 
all  there  is  no  difference  internally  in  the  trade  between  the 
position  of  the  operator  of  a  privately-owned  plant  and  the 
position  of  the  operator  of  a  publicly-owned  plant.  Their 
problem  is  the  same — to  serve  the  people.  If  the  people  de- 
sire to  take  over  the  plant  we  in  the  electrical  industry, 
who  know  values,  should  be  willing  to  set  up  a  fair  price 
and  take  the  property  over  and  operate  it  if  that  is  what  the 
people  want.  If  they  do  not  want  it  we  need  not  concern 
ourselves. 

Electrical  Industry  Used  as  Political  Weapon 
I  think  there  has  been  too  much  mud  throwing  in  the 
electrical  industry,  particularly  by  politicians  who  use  the 
electrical  industry  and  public  ownership  as  a  means  of  car- 
rying an  election  day,  and  I  do  not  think  we  men  in  the 
electrical  industry  should  permit  our  business  to  be  used 
for  such  purposes.  We  have  a  greater  service  to  render 
mankind  than  simply  to  make  grandstand  play  out  of  our 
electrical  industry  and  use  it  as  a  political  weapon. 

We  should  be  fair  to  one  another.  That  applies  in  the 
central-station  branch  of  the  industry,  and  applies  between 
the  manufacturer,  the  jobber  and  the  contractor-dealer.  The 
greater  the  number  of  contractor-dealers  you  have  operating 
in  your  community  and  conducting  well-kept,  high  class,  re- 
tail electrical  shops,  the  greater  number  of  appliances  will 
be  used  by  the  public  and  the  greater  amount  of  electrical 
energy  will  be  used,  and  the  greater  service  will  be  rendered 
to  the  public,  and  that  is,  therefore,  your  responsibility  as 
public  servants  to  give  the  public  the  thing  they  want.  What 
they  need  today  is  an  easier  means  of  buying  electrical  ap- 
pliances and  a  more  thorough  knowledge  of  the  thing  we 
have  to  sell.  We  have  not  enough  high  class  retail  estab- 
lishments—whether they  be  operated  by  the  central  station, 
the  jobber,  the  contractor-dealer  or  the  manufacturer  is  im- 
material, the  more  the  merrier— but  we  must  make  it  easier 
for  people  to  buy  electrical  appliances.  We  must  properly 
display  our  product  and  not  talk  in  technical  terms  of  watts 
consumed  and  load  per  kilowatt,  because  that  is  not  what 


the  licople  are  interested  in.  The  labor  of  a  days'  vvasli- 
ing  under  the  old  method  as  contrasted  with  the  new  meth- 
od is  no  basis  of  comparison  in  cost  of  energy  consumed, 
and  it  does  not  matter  if  your  rate  is  Ic.  ;Jc  or  :ic.  Tlie 
same  remarks  apply  to  cooking.  If  we  sell  the  electrical 
appliance  on  the  basis  of  convenience  in  cooking  we  ought 
to  be  able  to  get  more  money  for  the  thing.  We  are  a  poor 
lot  of  ljusiness  men  if  we  go  out  to  sell  an  electrical  cook- 
ing appliance,  with  all  its  convenience  and  cleanliness,  and 
find  it  necessary  to  undersell  the  coal  man!  There  is  some- 
thing wrong!  We  should  try  to  find  out  what  the  cost  is  in 
the  case  of  coal.  wood,  and  other  means  of  0'l)taining  lieat. 
and  we  should  get  as  close  to  that  cost  as  we  can,  but  we 
must  not  try  to  undersell  our  product. 

Present  Problem  is  a  Commercial  One 
The  antagonism  between  groups  (and  it  has  prevailed 
in  Canada)  has  been  due  largely  to  ignorance  of  our  prob- 
lem. The  fact  that  we  have  struggled  primarily  with  en- 
gineering problems  is  responsible.  Our  industry  has  been 
in  charge  of  engineers.  We  have  had  to  undertake  this  great 
water-power  development  and  the  solution  of  all  these  en- 
gineering proiblems,  and  the  commercial  end  of  our  Inisiness 
was  of  little  consequence.  That  is  financially  proven  by  the 
condition  of  many  of  the  public  utilities.  They  show  that  we 
have  not  had  sufficient  commercial  talent  behind  the  enter- 
prise. Now  we  are  calling  for  a  higher  degree  of  intelli- 
gence from  the  commercial  side  of  the  business.  We  are 
calling  for  a  new  type  of  men  in  the  electrical  industry,  a 
real  commercial  man  that  can  go  out  and  properly  present 
our  product  to  the  public.  If  you  analyze  the  articles  which 
appear  in  the  press  (and  have  been  in  our  technical  papers) 
you  will  find  a  strain  of  commercialism  hitherto  absent. 
You  will  find  that  the  largest  percentage  of  space  in  the 
ordinary  trade  press  is  devoted  to  commercial  problems. 
We  have  solved  the  engineering  problems.  We  can  go  down 
to  the  Falls  and  take  away  20,000  or  50,000  horsepower,  as 
may  be  required,  without  difficulty.  Our  engineers  under- 
stand how  to  do  that,  but  the  proiblem  is  to  sell  the  product 
after  it  is  produced.  We  need  not  worry  about  the  engineer- 
ing problem  any  more,  the  engineer  has  solved  his  prob- 
lem, and  the  great  problem  of  the  future,  in  the  electrical 
industry,  is  a  commercial  one.  Bear  in  mind  that  in  Can- 
ada, as  well  as  in  the  United  States,  you  have  not  reached 
five  per  cent,  of  your  potential  market.  You  have  still  95 
per  cent,  of  the  road  to  cover.  Is  it  the  road  of  engineering? 
No,  it  is  the  road  of  commercialism.  It  is  a  road  of  popular- 
ization, of  intensive  selling.  We  cannot  hope  to  travel  that 
road  by  bargain  sales  or  while  frictiofi  between  the  various 
groups  exists  and  unethical  policies  on  the  part  of  the  manu- 
facturer, the  central  station,  the  jobber  and  the  contractor- 
dealer  persist.  An  answer  to  your  problem  cannot  be  found 
by  the  utility  man,  the  manufacturer,  the  central  station,  the 
jobber  or  the  contractor-dealer  alone,  because  of  the  inter- 
lacing of  the  electrical  industry.  You  cannot  come  down 
here  and  start  the  wheels  and  turn  out  kilowatts  and  have 
them  used.  Somebody  must  manufacture  wires  and  appli- 
ances, and  somebody  must  build  the  houses  to  put  them  in. 
Make  Electrical  Industry  an  Ethical  Business 
Go  into  a  restaurant  and  see  if  you  can  find  a  waiter 
serving  the  beginning  of  the  meal  and  another  waiter  coming 
along  when  it  is  about  time  to  hand  out  the  tip!  Each  man 
knows  his  place  and  keeps  it.  In  the  medical  profession,  if 
you  are  a  doctor's  client  and  right  in  the  middle  of  your 
case  you  decide  to  discharge  that  doctor  and  employ  another 
one  you  will  find  great  difficulty  in  getting  another  doctor 
to  take  your  case.  Just  try  it  once  and  see  what  will  happen. 
He  will  want  a  thousand  and  one  reasons  why  you  should 
desire  to  change,  and  before  he  will  accept  your  case  he  will 
go  over  and  talk  the  matter  out  with  his  brother  doctor 
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whom  yon  liavc  disclKirjrcd.  Conceive  of  siuli  ctliics  in  Uic 
cleitric.il  profession,  an  electrical  contractor  liavinj(  a  client 
and  serving  him  well  and  failhfnily  and  another  electrical 
contractor  saying  "I  will  have  to  talk  this  over  with  I'ill 
Smith  hcforc  I  take  this  joh."  Can  yon  conceive  of  the  con- 
dition where  there  are  two  central  stations  in  a  coniniiin- 
ity  either  privately  or  puhlicly  owned — in  some  cases  in  the 
United  States  we  have  two  privately-owned  companies  and 
sometimes  one  privately  and  one  puhlicly-owned  company 
and  in  another  case  two  pnhlicly  owned  companies.  The 
central  station  man's  idea  of  success  is  to  employ  every 
means  he  can  to  steal  a  customer  away  from  the  other  fel- 
low, very  often  knowing  he  is  not  going  to  give  as  good  ser- 
vice as  the  customer  is  then  receiving.  Why,  all  of  our  en- 
gineering talent  and  college  training  is  wagted  when  we  get 
into  husiness.  What  do  we  gain  by  it?  We  are  not  told 
and  not  paid  to  do  it  in  that  way,  and  we  know  as  men  that 
we  should  not  do  it  in  that  way.  Why  do  we  do  it?  We 
are  not  working  on  a  commission  basis.  We  are  not  com- 
pelled to  go  out  and  perform  the  acts  of  a  thief. 

Getting  at  the  Causes  of  Friction 

I  assume  this  group  before  me  are  real  husiness  men. 
Supposing  I  ask  you  what  you  are  doing  as  business  men 
to  bridge  the  friction  between  capital  and  labor,  what  would 
you  reply?  What  are  you  actually  doing?  Are  you  going 
out  and  meeting  these  people  and  talking  to  them  and  trying 
to  understand  their  language  and  their  problems?  And  if 
you  understand  them  and  there  is  any  merit  to  their  case, 
are  you  willing  to  sit  down  and  talk  these  things  over  and 
try  to  find  a  solution,  or  are  you  going  to  be  fool  enough 
to  set  yourselves  up  and,  exercising  the  power  that  Ger- 
many thought  she  could  exercise,  try  to  put  the  laboring 
man  in  this  country  down?  Is  that  our  job?  There  is  some- 
thing labor  wants,  and  anyone  in  close  touch  with  labor 
knows  what  it  is.  It  is  not  money.  Anyone  who  believes 
labor  is  organized  simply  to  get  higher  wages  is  absolutely 
wrong,  and  has  not  sensed  the  pulse  of  the  working  people. 
The  working  people  want  a  new  relationship  and  a  new 
kind  of  treatment  on  the  part  of  the  employer.  They  want 
to  sit  down  and  talk  about  things  which  interest  them.  They 
are  not  concerned  in  the  profit  of  the  factory — that  is  to 
say,  how  much  profit  the  factory  makes  above  a  reasonable 
profit — but  what  they  want  to  know  is  that  they  are  going 
to  have  permanent  employment  and  be  treated  like  human 
beings  with  red  blood  in  their  bodies  and  families  in  their 
homes,  and  to  receive  a  wage  sufficiently  high  to  meet  the 
cost  of  living  and  permit  of  provision  for  a  rainy  day.  Are 
you  going  to  ignore  these  things?  That  is  what  has  been 
done  in  the  electrical  industry,  and  it  is  the  job  of  somebody 
to  go  over  the  country  and  bring  out  these  facts  that  pro- 
duce friction  in  industry,  either  between  employer  and  em- 
ployee or  between  group  and  group,  or  between  husiness 
and  government,  and  to  get  at  the  fundamentals  which  are 
causing  the  trouble  and  ascertain  the  solution  thereof. 

Let  me  outline  the  Goodwin  Plan  and  enumerate  the 
planks  thereof. 

The  Goodwin  Plan 

A  campaign  of  education  conducted  principally  through 
trade  papers,  trade  organizations  and  other  channels,  to 
co-ordinate  the  various  interests  in  the  electrical  industry 
and  to  bring  them  together  in  harmonious  action,  so  that 
there  may  be  established  retail  distribution  of  electrical  ma- 
terials at  fair  prices  to  the  consumer,  and  at  a  fair  profit  to 
all  parties  taking  part  in  the  transaction. 

The  basis  of  the  plan  is: 

1.  That  each  individual  owes  a  responsibility  to  the 
organization  representing  his  branch  of  the  industry. 

2.  That  the  organization  owes  a  similar  responsibility 
to  its  members, 

,'!.  That  each  organization  representing  each  hrancii  of 
the  industry  owes  a  responsibility  to  all  other  organizations 


in  the  industry,  all  to  tlie  end  that  all  problems  may  be  dis- 
cussed, having  in  view  the  interest  of  all,  thereby  jjroviding 
a  basic  plan  for  more  adecjuately  and  efficiently  serving  the 
American  public,  resulting  in  an  extension  of  the  activities 
of  onr  industry  to  the  great  undeveloped  field  before  us. 

Objects  of  Plan 

Intensify  development  in  present  fields.  Extend  the  in- 
dustry to  nndevelo])ed  fields.  Develop  greater  efficiency  in 
industry. 

Procedure 

1.  Bring  together  the  various  interests  in  the  larger 
cities,  cause  them  to  formulate  a  plan  to  extend  the  work 
to  the  smaller  towns  and  cities  of  each  state. 

2.  To  accomplish  this,  committees  should  be  appointed 
from  each  of  the  four  divisions  of  the  industry  forming 
local  committees  charged  with  the  duty  of  making  a  study 
of  local  problems  and  co-operating  in  their  solution. 

3.  Individuals  comprising  these  committees  will  report 
their  activities  to  their  national  associations,  causing  their 
national  associations  to  take  similar  national  action,  looking 
to  the  solution  of  national  problems. 

Results 

To  produce  harmony  and  develop  co-operation  between 
manufacturers,  central  stations,  jobbers  and  contractor-deal- 
ers. 

To  produce  greater  efficiency  in  the  distribution  of  manu- 
factured products. 

To  increase  per  capita  consumption  of  electricity,  ap- 
paratus, devices  and  supplies. 

Establishment  of  high-class  stores. 

Decrease  in  costs  of  conducting  overlapping  trade  asso- 
ciations, and  saving  of  personal  time  incident  thereto. 
Create  a  more  favorable  public  opinion. 
The  planks  of  the  Goodwin  Plan  are  as  follows: 

1.— A  strong  representative  association  of  elec- 
trical contractor-dealers  (retailers)  and  urges  all  in- 
terests to  lend  immediate  assistance  to  this  end. 
What  are  the  fundamental  things  we  must  do?  We 
must  organize.     You  have  your  Association  of  Municipal 
Electrical  Engineers.    Develop  it  and  make  it  a  better  and 
stronger  organization,  and  invite  the  groups  in  at  all  times 
to  hear  your  discussions. 

Helping  the  New  Organizations 

There  has  just  been  formed  Associations  of  Manufac- 
turers and  Jobbers  in  Canada.  Let  us  all  put  our  shoulders 
to  the  wheel  and  help  those  organizations  along.  They  are 
new-born  babes  and  are  going  to  meet  with  all  the  troubles 
that  infants  meet  with.  The  baby  is  going  to  stumble  and 
skin  its  nose  and  get  into  backyards  where  it  doesn't  belong 
and  do  a  lot  of  other  fool  things  all  new-born  babes  will 
do,  all  because  they  must  get  experience.  You  cannot  tell 
this  child  anything  about  the  experience  of  the  father.  He 
just  wants  to  look  over  the  precipice  and  fall  down  once  or 
twice  to  see  how  it  feels.  So  to  keep  this  new-born  babe 
out  of  trouble  let  us  all  help. 

Similarly  with  the  contractors,  who  have  recently  organ- 
ized. Let  us  help  them,  too.  These  three  organizations 
need  development,  and  if  the  men  who  are  operating  public 
utilities  throughout  Ontario  or  Canada  will  not  put  their 
shoulders  to  the  wheel,  who  will?  Of  course,  I  know  you 
are  doing  everything  you  can,  but  for  fear  that  there  may 
be  one  man  in  the  group  who  cannot  see  the  justice  or 
advisability  of  doing  something  to  help  these  other  organi- 
izations  along,  I  say  these  words. 

There  is  a  real  responsibility  delegated  to  you  as  tech- 
nical men  and  commercial  men  to  develop  this  industry,  and 
here  are  three  new-born  babes  that  need  your  help.  Let  us 
see  how  we  are  going  to  help  them.  We  must  build  them 
up  and  tie  them  together.  You  should  have  in  every  com- 
munity in  Canada  a  good  strong  electrical  association,  with 
everybody  in  the  industry  meeting  together  and  talking  over 
local  problems,  and  then  tying  these  local  organizations  up 
to  one  Dominion-wide  organization  where  you  can  get  to- 


July  1.'),  I'Jl'J 


THE    ELECTRICAL  NEWS 


41 


gethcr  at  some  other  period  aiul  talk  Dominion-wide  prob- 
lems. 

2. — Each  division  of  the  industry  should  pre- 
pare a  code  of  ethics  outlining  its  own  functions, 
relations  and  responsibilities  to  each  of  the  other 
divisions  of  the  industry. 

It  is  a  very  simple  matter  to  prepare  a  code  of  ethics. 
The  central  station  man  should  be  able  to  come  right  out 
and  say  "Here  is  what  we  do,"  and  spread  it  broadcast  so 
that  the  men  in  the  trade  will  know. 

—  Each  division  of  the  industry  should  estab- 
lish a  code  of  practice,  outlining  its  methods,  poli- 
cies, etc.,  in  dealing  with  other  than  divisions  within 
the  industry. 

Too  Much  "Junk"  on  Utility  Bills 
Can  you  conceive  of  anyone  in  the  central  station  com- 
ing out  with  a  little  pamphlet  stating  the  electrical  idea  in 
simple,  understandable  language,  so  that  Mrs.  Housewife 
can  appreciate  it?  W'c  seem  to  surround  the  whole  electrical 
idea  with  mystery.  My  wife  received  a  set  of  bills  for  gas, 
electricity  and  water,  and  it  would  take  the  best  accountant 
in  this  room  to  figure  them  out.  There  is  too  much  junk 
put  on  the  average  utility  bill.  You  have  to  sit  up  all  night 
to  understand  the  thing.  All  the  housewife  is  interested  in 
is  "$2.40";  that  is  all  she  wants  to  know.  So  many  kilo- 
watts at  the  last  reading  and  the  next  reading  is  of  no  in- 
terest to  the  housewife.  Send  her  the  bill  for  $2.40  and  don't 
talk  ai)out  a  lot  of  kilowatts.  H  you  have  any  space  on  the 
bill  put  "Have  you  an  electric  iron?" 

C"an  you  conceive  of  a  condition  where  liie  central  station 
would  put  a  simple  little  tag  on  its  meter  or  in  the  house 
and  tell  the  public  "When  you  buy  a  lamp  for  this  house 
buy  it  at  11.")  volts"  or  "110  volts,"  and  tell  them  why.  Have 
we  ever  attempted  to  explain  to  them  the  analogy  between 
water  and  electricity?  A  woman  knows  if  she  turns  on  the 
water  tap  so  much  she  gets  so  much  water,  and  if  she  turns 
it  on  a  little  more  she  gets  a  little  more  water.  Down  at 
Hot  Springs  a  little  while  ago  Mrs.  Goodwin  asked  me  to 
purchase  a  travelling  iron,  and  I  bought  a  110  volt  travelling 
iron  in  a  nice  case  and  g»ve  it  to  her  and  told  her  to.  con- 
nect it  to  the  socket,  and  went  out  to  play  golf.  .1  came 
back  three  hours  later  and  found  her  in  a  nervous  fit,  and 
said  "What  is  the  matter?"  and  she  said  "This  says  220  volts 
and  you  told  me  never  to  put  220  volts  on  a  110  volt  circuit." 

"A  Lot  of  Damned  Jackasses" 

A  woman  cannot  get  that  stuff  at  all.  Then,  of  course 
if  she  tried  to  connect  it  in  any  ordinary  place  she  just 
would  not  get  it  connected  at  all.  There  are  just  as  many 
kinds  of  baseboard  receptacles  as  there  are  electrical  men  in 
this  room.  Mrs.  Brown  buys  an  electric  fiat  iron  and  takes 
it  home  and  it  fits  right  into  the  plug  she  has  in  the  house. 
Next  week  she  buys  something  else  and  goes  to  plug  it  in 
and  she  jabs  and  jabs  and  shoves,  and  what  she  says  and 
thinks  about  electrical  men!!!  Talk  about  a  lot  of  brainy 
electrical  men!  We  are  a  lot  of  damned  jackasses.  Here 
are  a  lot  of  college  men  and  technical  main  trained  in  an 
industry,  and  yet  they  go  out  and  sell  150  different  kinds 
of  receptacles  to  a  lot  of  women  and  children  and  wonder 
why  we  have  not  popularized  the  use  of  electrical  appli- 
ances. It  is  all  very  fine  for  the  engineer.  His  wife  says 
"I  cannot  connect  it,"  and  he  says  "That  is  all  right,  that  is 
a  G.E.  plug,"  and  goes  and  gets  another  plug  and  fixes  it 
up,  but  his  wife  sits  there  and  looks  on  and  thinks.  We 
must  start  a  campaign  all  over  the  land  and  rip  all  these 
plugs  and  receptacles  out  of  every  home  and  put  in  standard 
plugs,  just  as  we  took  out  the  T.H.  and  Westinghouse  and 
all  the  other  sockets  and  picked  out  one  that  was  standard, 
with  the  i-esult  that  now  you  can  screw  in  a  lamp  anywhere. 
Soon  we  are  going  to  scrap  all  these  voltages  and  have  one 


voltage,  and  some  day  when  the  engineers  get  together  they 
will  scrap  these  thousands  of  different  frequencies. 

4.  — Improvement  in  merchandising  methods,  bet- 
ter display,  and  the  encouragement  of  more  retail- 
ers, by  urging  present  contractors  to  open  retail 
stores,  thereby  enlisting  the  support  of  central  sta- 
tions and  offering  a  broader  and  larger  outlet  for 
manufacturers. 

That  really  needs  no  explanation.  A  visit  to  electrical 
shops  all  over  the  world  will  convince  anyone  of  the  un- 
suitability  of  the  methods  that  have  been  employed.  We 
put  in  a  fine  display  of  material  and  then  sit  there  and  won- 
der why  people  do  not  come  in  and  buy  it!  How  do  you 
expect  them  to  buy  it  after  what  I  have  mentioned  to  you? 
The  product  must  be  well  displayed  and  clearly  marked.  I 
went  into  the  Washington  Power  Company's  place  at  Spokane 
on  Decoration  Day,  where  I  saw  fine  show  cases  and  lots  of 
product  in  them.  I  said  to  the  manager:  "I  happen  to  know 
that  is  an  electric  egg  boiler,  but  my  wife  would  make  2,000 
guesses  and  never  guess  what  it  was.  Why  don't  you  put 
a  little  sign  on  it  and  let  her  and  other  housewives  into  the 
secret?"  In  a  window  in  Baltimore  I  found  another  example 
of  the  same  sort  of  thing.  A  contractor  down  there  opened 
a  fine  retail  store.  He  remarked  that  it  was  not  making  the 
progress  expected.  I  said  "How  long  have  you  been  open?" 
A. — "A  month."  Q. — "What  are  your  sales  running?"  A. — 
"$28  a  day."  Q. — "What  are  you  doing  to  get  people  in?" 
A. — "I  have  a  fine  window  display."  Q. — "Are  you  not  do- 
ing anything  else?"  A. — "No."  He  assumed  that  because 
he  put  in  a  fine  window  display  and  opened  the  door  the 
public  were  going  to  make  a  mad  rush  into  the  store  and 
buy  his  product.  The  window  display  was  fine.  The  fans 
in  the  window  were  all  moving,  and  so  had  an  interest  value, 
but  no  pulling  value.  There  was  nothing  about  price,  no- 
thing about  the  fact  that  now  is  the  time  to  take  the  fan 
while  the  weather  is  hot.  There  is  all  the  difference  in  the 
world  between  interest  and  attention  and  pulling  value  to  a 
window,  and  so  it  is  with  selling  what  you  are  advertising 
You  can  run  a  whole  page  of  advertising  ,and  if  you  don't 
know  how  to  write  your  ad.  you  won't  get  any  replies.  You 
won't  pull.  -Advertising  is  a  business.  Very  few  contractors 
can  write  ads.  We  need  a  higher  degree  of  intelligence  in 
our  advertising.  Our  merchandising  methods  have  been 
bad  and  unmodern.  If  a  man  is  going  to  run  an  electric 
shop  he  may  be  ever  so  efficient  an  electrical  engineer  or 
contractor,  but  he  should  go  out  and  hire  a  man  who  under- 
stands merchandising.  I  would  prefer  that  such  a  man  did 
not  know  anything  about  kilowatts  or  voltages.  He  could 
l)e  taught  all  he  needs  to  know  in  a  very  short  time;  hut 
you  could  not  transform  an  engineer  into  a  merchant  in 
five  years.  It  is  a  profession  in  itself.  You  know  all  al)out 
machines,  and  can  tell  when  they  are  overloaded,  and  so  on, 
but  that  does  not  make  you  a  merchant.  If  you  have  not  a 
merchandising  man  now,  train  one  in  your  organization; 
send  him  to  school  and  have  him  find  out  something  about  it. 

5.  — Recognition  of  the  service  functions  of  the 
contractor-dealer  and  recommends  a  differential 
when  this  service  is  performed. 

That,  of  course,  lies  at  the  door  of  the  manufacturer. 
We  talk  in  terms  of  discount.  Again  I  want  to  say  that  a 
little  knowledge  is  dangerous  knowledge.  There  are  very 
few  engineers  who  know  anything  about  discount,  just  as 
there  are  very  few  commercial  men  who  know  very  much 
about  engineering.  I  only  spent  four  years  studying  engi- 
neering, and  I  admit  I  do  not  know  anything  about  it.  It 
does  not  appeal  to  me  at  all.  I  will  accept  the  superior 
knowledge  of  the  engineer  on  an  engineering  problem,  but 
I  demand  that  he  submit  to  my  superior  knowledge  on  the 
commercial  side  because  I  have  over  twenty-five  years  on  the 
commercial  end,  and  I  can  talk  to  him  about  the  commercial 
end  of  the  industry.     Engineers  talk  about  discounts.  A 
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discount  is  one  thing;  compensation  for  services  rendered  is 
something  else.  There  is  no  basis  you  can  set  up  (and  I  will 
debate  this  point  with  any  man  in  the  country)  whereby  a 
central  station  under  any  condition  should  get  jobbing  com- 
pensation. They  do  not  render  jobbing  service,  and  should 
not  get  it.  Discounts  should  he  given  to  anyone  or  everyone 
in  or  out  of  the  trade,  and  they  should  be  based  solely  on 
the  cost  of  handling  the  product.  In  other  words,  a  socket 
is  worth  so  much  on  the  manufacturer's  shelf  and  worth  so 
much  in  a  case  or  carload.  What  can  it  matter  to  the  manu- 
facturer as  to  who  buys  the  commodity  so  long  as  he  gets 
the  same  price?  That  is  a  discount.  Now  we  get  into  the 
trade.  We  have  jobbers  and  contractor-dealers  and  central 
stations  selling  merchandise,  rendering  a  service  to  the  in- 
dustry— selling  advertising,  displaying,  warehousing,  financ- 
ing, accounting,  taking  care  of  depreciation  and  everything 
that  comes  with  the  passing  of  the  product  from  the  manu- 
facturer to  the  consumer.  Jobbers,  contractor-dealers  and 
central  station  rendering  that  service  are  performing  a  part 
of  the  industry's  service  and  should  receive  compensation 
therefor.  It  is  altogether  different  from  a  discount.  It  is 
just  as  different  from  a  discount  as  kilowatts  are  from  volts. 
You  would  not  have  to  sit  up  all  night  to  tell  the  technical 
man  the  difference  between  a  volt  and  a  watt  or  a  volt  and 
an  ampere,  but  the  technical  man  does  not  understand  the 
commercial  side  of  it,  the  difference  between  discount  and 
compensation.  We  must  have  houses  wired.  We  must  have 
retail  stores,  and  compensation  for  services  rendered.  Do 
not  confuse  the  two  propositions,  and  try  to  tear  down, 
by  getting  some  price  that  the  dealer  or  jobber  or  central 
station  is  getting  in  the  distribution  of  merchandise  in  the 
form  of  services  rendered,  by  going  to  the  manufacturer  and 
telling  him  you  want  the  discount  the  other  fellow  gets; 
that  you  want  compensation  for  services  you  do  not  render. 
You  are  powerful  enough  to  do  it  and  you  might  force  the 
manufacturer  temporarily  to  give  it,  but  it  is  not  right  and 
is  not  ethical.  The  jobber  should  get  compensation  when 
lie  renders  a  jobbing  service,  because  that  is  a  part  of  the 
internal  problem  of  distribution.  There  is  just  as  wide  a 
difference  between  compensation  and  discount  as  there  is 
between  a  volt  and  an  ampere. 

6.  The  sale  of  high-grade  electrical  material; 
the  establishment  of  high-class  specialty  retai  Ishops; 
improved  specifications  in  wiring  installations;  and 
the  introduction  of  liberal  use  of  convenience  re- 
ceptacles. 

The  tendency  of  the  electrical  people  has  been  to  cheap- 
en the  product.  You  are  faced  with  that  situation  right 
throughout  Canada  today.  You  have  an  influx  of  Japanese- 
made  material  the  quality  of  which  is  disgraceful.  If  they 
want  to  come  in  and  compete  let  them  live  up  to  a  high 
standard.  We  all  know  the  quality  we  are  selling  is  bad 
enough,  even  the  best  we  can  get,  with  all  the  complications 
of  voltages  and  frequencies  and  everything  else.  The  pub- 
lic have  become  generally  suspicious  of  what  we  are  selling 
today.  Let  us  not  make  worse  the  quality  of  the  product; 
let  us  better  it.  Any  contractor-dealer,  jobber  or  central 
station  that  encourages  manufacturers,  and  particularly  for- 
eign manufacturers,  to  come  into  this  land,  and  will  swallow 
the  low  price  product,  is  a  menace  to  the  community. 

7.  — Broader  education  of  the  public  concerning 
the  problem  of  the  electrical  industry,  and  concern- 
ing electricity,  its  use  and  the  application  of  house- 
hold devices. 

8.  — Retailers  applying  intensive  sales  methods 
in  connection  with  small  devices  used  in  home,  fac- 
tory, office,  etc.  (such  as  washing  machines,  vacuum 
cleaners,  dishwashers,  electric  ranges,  electric  heat- 
ers, household  heating  devices,  sewing  machine  mo- 
tors, fans,  lamps,  portalilcs,  fixtures,  vibrators,  hair 
dryers,  ice  machines,  etc.)- 

Let  us  take  the  public  into  our  confidence  and  tell  them 


the  simple  story  of  the  electrical  industry.  The  Sunday 
morning  papers  are  just  filled  with  stories  about  fine  touring 
trips,  and  how  to  change  an  automobile  tire  and  put  on  a 
patch.  We  are  being  fed  that  stuff,  and  we  love  it,  we  just 
eat  it  up!  But  think  of  faking  up  a  paper  and  reading  all 
these  things  about  the  electrical  industry!  Why,  that  would 
let  the  public  in  on  our  secrets!  The  automobile  fellow  is 
telling  Mrs.  Goodwin  how  to  fix  a  spark-plug,  how  to  change 
a  tire,  and  two  thousand  and  one  hundred  remedies  for  pre- 
venting punctures — just  a  lot  of  idle  talk  which  gets  people 
interested  in  the  automobile.  Right  now  the  average  wo- 
man knows  more  about  an  automobile  than  most  of  us  do. 

We  should  have  public  lectures  illustrated  by  lantern 
slides  and  moving  pictures.  Once  a  month  a  man  should  be 
delegated  to  lecture  to  the  public  in  every  community  in  the 
country.  People  will  flock  to  these  lectures  and  will  subse- 
quently flock  to  the  industry  and  have  their  houses  wired 
and  purchase  appliances,  because  they  will  understand  what 
they  are  about.  We  must  tell  them;  it  is  our  job  to  edu- 
cate them.  We  get  the  trade  papers  and  advertise  to  each 
other — just  go  around  in  circles  all  the  time.  We  have  a 
lot  of  manufacturers  downstairs  telling  the  fellows  in  the 
trade  what  fine  things  they  have,  and  that  is  a  good  idea; 
but  the  real  idea  is  to  go  out  and  tell  the  public  about  it. 
We  want  to  advertise  in  the  trade  to  keep  the  trade  alive 
to  what  is  going  on.  We  want  more  public  exhibits,  and 
when  we  have  these  exhibits  we  don't  want  some  fellow 
with  a  great  big  static  machine  taking  200,000  volts  through 
him  and  scaring  the  people  to  death.  That  is  the  kind  of 
stuff  we  put  in  the  electrical  shows.  We  do  not  want  to 
deceive  the  public  at  all — there  is  enough  deception  to  the 
business  without  deliberately  practising  it! 

9.  — The  introduction  and  application  of  proper 
cost-accounting  methods  in  wholesale  and  retail 
merchandising,  particularly  if  either  function  is  a 
minor  department  of  a  company. 

That  is  clearly  understood.  The  idea  of  that  is  to  make 
each  department  of  a  business  self-sustaining.  Department- 
alize your  business.  Put  in  proper  cost-accounting  meth- 
ods and  make  each  department  carry  itself.  After  you  effect 
that  you  will  have  real  economy.  Some  of  the  central  sta- 
tions take  great  pride  in  that!  Again,  a  little  knowledge  is 
dangerous  knowledge.  If  it  is  good  accounting  to  divide 
your  business  into  departments  and  get  the  cost  of  depart- 
ments, why  not  divide  the  departments  into  commodities 
and  get  the  cost  of  commodities?  Don't  tax  the  selling  of 
rubber-covered  wire  on  to  the  washing  machines. 

10.  — Free  and  unobstructed  flow  of  trade  along 
most  economic  channels,  without  attempt  to  direct 
it  through  fixed  channels. 

That  comes,  of  course,  through  the  medium  of  the 
closed  association,  where  jobbers  and  contractors  ,and  some- 
times even  central  station  men  combine  for  the  purpose  of 
forcing  manufacturers  to  submit  to  uneconomic  policies. 
It  is  not  sound,  and  will  not  last.  Trade  must  take  its 
natural  flow.  I  am  sorry  Mr.  Chase  did  not  read  a  paper 
he  showed  me  while  we  were  coming  up  on  the  train,  en- 
titled '"The  Channels  of  Distribution  in  the  Electrical  In- 
dustry." After  you  have  heard  it  you  will  be  convinced  that 
the  industry  is  travelling  at  the  present  time  in  unmarked 
channels.  We  fail  to  mark  the  channel  with  proper  beac- 
ons, and  trade  differentials  and  compensation,  but  we  force 
it  through  arbitrary  channels  and  make  it  just  as  difficult  as 
we  can  to  get  our  product  from  the  producer  to  the  con- 
sumer. 

11.  — That  central  stations  conduct  retail  de- 
partments for  the  sale  of  lamps,  appliances,  devices, 
portables,  etc.  ,and  operate  same  in  accordance  with 
the  eth  ics  of  retailing  and  with  full  regard  to  proper 
cost  accounting. 

12.  — That  all   interests   conduct   retail  depart- 
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meiits  to  be  operated  at  a  profit.  The  adoption  of 
this  policy  on  the  part  of  central  stations  and  job- 
bers will  result  in  a  large  number  of  concerns  enter- 
ing the  retail  field. 

That  brings  us  back  to  proper  cost-accounting.  It  means 
that  the  fact  that  you  are  in  the  central  station  or  in  the 
retail  business  is  no  reason  why  you  should  operate  that 
business  at  a  loss,  and  tax  it  on  to  somebody  else's  kilowatt. 

13.  — Recognition  of  the  service  function  of  job- 
bers in  the  distribution  of  supplies  and  recommends 
a  differential  when  full  service  is  performed,  and  a 
proportionate  differential  is  performed,  and  a  pro- 
portionate differential  when  only  a  partial  service 
is  rendered. 

I  have  already  explained  the  difference  between  com- 
pensation for  services  rendered  in  the  trade  atid  discount, 
and  we  are  commencing  to  grasp  that. 

14.  — Jobbers  determining,  through  proper  cost 
accounting,  the  cost  of  warehousing,  and  selling 
their  principal  commodities,  to  the  end  that  each 
principal  commodity  will  carry  its  proper  portion  of 
overhead. 

I  have  just  told  you  where  the  jobbers  have  appro- 
priated money  to  determine  these  costs. 

15.  — Open  meetings  of  all  trade  associations,  in- 
cluding meetings  of  executive  committees. 

I  am  very  happy  to  say  that  principle  has  been  adopted 
practically  all  over  the  country,  and  we  have  made  wonder- 
ful progress  through  the  result  of  this  open  meeting  idea. 

Ifi. — That  the  electrical  press  become  an  integral 
part  of  each  division  by  honorary  or  associate  mem- 
bership, and  that  unrestricted  publicity  be  given  the 
proceedings  of  all  meetings. 

That  has  taken  place.  Publicity  is  what  you  want. 
Leave  it  to  the  good  judgment  of  an  editor  of  a  technical 
paper  to  publish  what  will  help  the  indijstry. 

17.  — The  formation  of  a  national  lecture  bureau, 
with  state  and  local  staffs.  The  function  of  the  staff 
would  be  to  carry  on  educational  work  within  the 
industry  and  before  public  gatherings.  Service  to 
l)c  gratuitous. 

18.  — Recognition  of  the  principle  that  any  action 
be  taken  by  a  single  division  which  affects  another 
division  is  seldom  satisfactory  unless  each  division 
affected  is  represented. 

That  is  simple.  If  the  central  station,  the  manufacturer, 
jobber  or  contractor-dealer  are  about  to  take  action  which 
affects  another  group,  representatives  of  that  group  should 
be  called  in,  because  in  these  days  you  cannot,  simply  be- 
cause you  have  the  power,  decide  what  is  good  for  the 
other  fellow,  and  force  him  to  submit  to  it.  He  will  not 
do  it.  If  you  are  going  to  take  action  that  affects  another 
group,  call  in  the  representative  of  that  group  and  talk  things 
over. 

19.  — The  appointment  of  committees  by  the  Na- 
tional Electric  Light  Association,  Electrical  Supply 
Jobbers'  Association,  Association  of  Electrical  Con- 
tractors and  Dealers  ,and  various  manufacturers' 
associations  to  meet  together  to  study  the  problems 
of  the  industry  and  to  co-operate  in  finding  their 
solution. 

20.  — Consolidating  or  reconstructing  overlap- 
ping organizations.  A  committee  comprising  repre- 
sentatives from  each  association  should  be  formed 
to  study  this  question  and  submit  a  plan. 

21.  — Eventually  a  single  organization  in  the 
electrical  industry,  consisting  of  national,  division, 
state  and  local  sections;  also  main  national  sections 
for  the  solution  only  of  functional  problems  of  the 
several  branches  or  groups. 

I  expressed  to  your  president  my  hope  that  before  long 
thes€  problems  will  be  indexed  and  catalogued  and  studied 
and  answered.  When  that  has  been  done  co-operation  will 
be  effective  and  our  organizations  will  be  developed  in  every 
community,  province  and  state,  until  there  is  a  single  organ- 
ization in  the  States  and  a  single  organization  in  Canada, 


and  eventually  a  single  international  organization  with  pro- 
per sections  and  groups  to  represent  every  section  of  the 
country.  Then  we  will  get  the  best  ideas  together  and  the 
industry  will  progress. 

Mr.  Goodwin  concluded  by  referring  to  his  Wheat- 
stone  bridge  chart  and  explaining  the  parallels  between  the 
operation  of  this  instrument  and  relationship  of  the  various 
elements  in  the  electrical  industry. 

DISCUSSION 

Mr.  Perry:  Mr.  Goodwin  said  that  on  the  Pacific  Coast 
the  amount  of  electrical  energy  sold  per  capita  per  annum 
had  been  increased  from  $5  to  $30.  That,  with  an  average 
of  five  people  per  family  would  amount  to  $130  per  family 
per  annum,  or  $12.50  per  month.  That  is  so  much  in  ex- 
cess of  the  average  domestic  monthly  bill  of  the  Hydro 
System  that  I  am  interested  in  getting  an  average  of  the 
kilowatt  hours  sold  per  month. 

Mr.  Goodwin:  The  per  capita  consumption  of  energy, 
and  the  industry's  products,  appliances,  and  so  on,  amounted 
to  $30;  that  is,  the  total  of  appliances  and  energy.  The 
energy  consumed,  of  course,  has  gone  up  proportionately 
with  the  general  increase.  The  average  rate  on  the  Pacific 
Coast  I  am  not  in  a  position  to  give  you  definitely  off-hand, 
but  I  would  say  that  the  residential  rate  amounts  to  about 
seven  cents,  and  the  average  commercial  rate  amounts  to 
about  three  cents.  Success  on  the  coast  is  due  not  to  the 
low  late  of  energy,  but  to  the  intensive  selling  methods  the 
organization  has  employed  in  the  industry  in  that  section. 
The  California  campaign  is  a  matter  of  print,  and  I  shall 
be  glad  to  furnish  you  with  a  copy  to  show  how  they  work 
on  a  co-operative  plan  in  that  section. 

It  is  not  due  to  any  low  rate  for  current,  but  to  in- 
tensive selling  and  advertising  and  publicity  and  the  popu- 
larizing of  the  industry's  product  that  the  success  men- 
tioned has  been  achieved. 

Window  vs.  Newspaper  Advertising 

Mr.  Hicks  (Oshawa):  I  would  like  to  ask  Mr.  Goodwin 
with  regard  to  advertising,  whether  he  considers  window 
display  better  than  newspaper  advertising.  I  refer,  of 
course,  to  a  proper,  up-to-date  window  display,  with  life 
in  it  as  well  as  appliances. 

Secondly,  I  would  like  to  ask  him  about  the  feature  of 
the  central  station  managers  and  superintendents  having  all 
the  useful  appliances  in  their  own  homes.  Appliances  such 
as  the  range,  the  washing-machine,  the  toaster,  the  vacuum 
cleaner,  and  so  on.  I  think  it  would  be  a  good  idea  to  take 
a  census  of  the  number  of  managers  and  superintendents 
present  here  today  who  arc  using  such  appliances. 

I  would  also  like  to  know  whether  the  hardware  stores 
have  become  factors  in  retailing  electrical  appliances,  and 
as  to  what  methods  Mr.  Goodwin  would  suggest  to  stimu- 
late the  sales  of  household  appliances. 

Mr.  Goodwin:  Window  display  and  advertising  should 
go  jointly  in  any  campaign.  The  biggest  asset  a  dealer 
has  is  a  good  location  and  a  good  window  display,  because 
the  window  display  is  the  most  inexpensive  means  of  ad- 
vertising he  can  employ.  It  is  the  most  direct  means.  The 
department  store  has  set  the  best  example  in  that  respect. 
They  employ  professional  window  dressers,  and  if  there  is 
anything  delights  the  hearts  of  the  ladies  of  the  land  it  is 
to  stroll  up  and  down  the  streets  and  look  into  the  win- 
dows of  the  great  department  stores.  The  dealer  has  the 
window  at  his  command,  and  that  is  the  best  means  he  has 
of  attracting  the  public  to  his  store.  If  he  can  afford  to 
supplement  it  with  newspaper  advertising,  it  is  desirable 
that  he  should  do  so. 

In  the  past  the  dealer  has  been  handicapped  by  the  fact 
that  he  had  no  knowledge  of  window-dressing,  and  even  if 
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he  had,  he  was  not  supplied  witli  the  proper  facilities  to 
dress  his  window.  The  manufacturer,  generally  speaking, 
has  been  (leficient  in  not  supplying  proper  window-dressing 
materials,  l)nt  within  tiie  last  couple  of  years  the  manufac- 
turers have  given  a  great  deal  of  thought  to  that  side  of  the 
question  and  are  today  spending  enormous  sums  of  money 
to  equip  the  dealer — and  when  I  use  the  term  "dealer"  I 
include  the  central  station  also  selling  appliances — with  pro- 
per facilities  for  window-dressing  and  display.  1  know  two 
or  three  manufacturers  who  are  right  now  working  on  uni- 
form window  displays  with  interchangeable  cards  tiiat  will 
be  supplied  to  the  dealers  or  the  central  stations  with  stores, 
by  means  of  which  the  window  can  be  readily  changed. 

Wc  must  make  it  easier  for  the  contractor-dealer  to 
dress  his  windows.  Some  of  the  manufacturers  in  the  .States 
have  employed  professional  window  dressers  ,and  they  are 
sending  them  around  to  dress  the  windows  of  the  dealer  and 
the  central  station,  with  the  idea  that  the  dealer  and  central 
station  will  delegate  a  man  to  accept  this  training  and  do 
the  window  dressing  himself.  Window  dressing  is  a  busi- 
ness. It  is  a  mistake  to  put  a  lot  of  dumb  animals  in  a 
window  and  expect  the  public  to  walk  up  and .  show  a  lot 
of  enthusiasm.  I  would  say  to  the  ordinary  dealer  tiiat  the 
window  display  is  the  biggest  asset  he  has. 

The  Hardware  Store 

With  reference  to  the  hardware  store,  it  has  simply 
filled  a  popular  demand.  The  electrical  man  has  not  pro- 
perly gone  after  the  business,  and  the  hardware  man  is 
simply  filling  the  demand.  He  will  always  be  a  medium  of 
distribution,  and  will  also  sell  a  percentage  of  electrical  ma- 
terial and  his  business  will  increase,  but  the  total  sales  by 
him  will  decrease  as  we  employ  more  intensive  methods. 
The  very  nature  of  our  product  will  call  the  public  to  the 
specialists'  shop  if  the  goods  are  presented  in  such  a  way 
that  they  will  appeal  to  the  public,  and  we  can  render  a 
special  kind  of  service  that  the  hardware  or  department  store 
cannot  render.  The  business  will  flow  through  our  chan- 
nels, but  the  hardware  store  will  always  be  a  factor.  He 
will  always  pick  up  a  lot  of  the  drifting  trade  that  conies 
along  and  his  business  will  increase.  If  he  sold  15  per  cent, 
of  the  product  in  the  past  he  will  perhaps  sell  5  per  cent, 
in  the  future,  but  that  5  per  cent,  will  represent  a  300  per 
cent,  or  300  per  cent,  increase  over  his  present  volume  of 
business.  There  is  nothing  to  fear  in  the  competition  of  the 
(lepartnienl  and  hardware  stores.  They  will  vend  the  cheaper 
lines  of  product  than  we,  and  will  employ  bargain  sale  meth- 
ods. They  will  parasite  our  industry  as  far  as  we  permit 
them  to  do  so.  They  will  lose  a  dollar  in  the  sale  of  the 
flat-iron  in  order  to  soak  the  consumer  with  $3  or  $4  extra 
on  a  white  goods  sale,  but  I  do  not  believe  that  any  reput- 
al)le  manufacturer  in  the  electrical  industry  will  tolerate  his 
product  being  distrii)uted  through  that  type  of  merchant. 

In  the  United  States  wc  are  permitted  to  select  our  own 
customers  ,and  I  do  not  believe  the  manufacturer  will  se- 
lect the  bargain  sale  type  of  merchant  as  the  means  of  dis- 
tribution. The  electrical  people  should  sell  the  high-grade 
l)roduct,  and  if  they  do  so  they  will  acquire  a  reputation 
in  the  minds  of  tiie  public  that  will  secure  their  patronage. 

Standard  of  Wiring 

About  what  is  being  done  to  improve  the  standard  of 
wiring:  1  think  organization  is  causing  the  contractors  to 
appreciate  their  responsibility  to  the  industry,  and  has  done 
more  to  elevate  the  standard  of  wiring  than  any  othc  rthing. 
Recently  in  New  York  wc  arranged  meetings  betwen  the 
Institute  of  Electrical  Engineers  and  the  .American  Institute 
of  Architects,  and  we  are  now  drawing  up  standard  specifi- 
cations of  various  types  of  jobs,  and  by  elevating  the  stand- 
ard of  the  specifications  put  out  by  the  architect  and  the 


engineer  better  work  will  be  produced  by  the  contractor. 
You  could  drive  a  horse  and  wagon  through  most  of  the 
specifications  you  find  now.  Then  the  fact  that  a  lot  of  con- 
tractors have  been  writing  their  own  specifications  for  ar- 
chitects and  engineers  has  been  a  bad  business.  _  It  has  pre- 
cipitated dishonorable  methods  among  the  contractors.  The 
contractor  who  writes  a  specification  thinks  he  is  in  an 
advantageous  position,  and  puts  a  lot  of  jokers  in  the  con- 
tract, and  the  other  contractor  knows  it. 

Wc  must  have  the  specifications  written  by  engineers 
vt'ho  make  it  their  business  to  write  specifications,  and  then 
v^e  will  have  a  great  improvement  along  that  line.  With 
the  development  of  the  contractor  into  a  merchant  with  a 
store  to  back  up  his  contracting  business  he  will  be  less 
dependent  on  contracting,  and  there  will  be  a  tendency  to 
do  time  and  material  work  rather  than  contracting  work, 
and  as  soon  as  you  get  the  contracting  dealer  to  say  "I 
would  not  like  to  take  a  contract  for  wiring  your  house, 
but  1  will  do  a  real  good  job  for  you  on  a  percentage  basis," 
he  will  make  more  profit  on  a  good  job  than  on  a  poor  job 
The  tendency  seems  to  be  to  drift  away  from  taking  the 
job  on  a  contract  price  except  in  the  case  of  large  installa- 
tions where  a  good  character  of  work  is  generally  per- 
formed. 

Receptacles  and  Plugs 

With  regard  to  standardizing  receptacles,  in  the  United 
States  the  question  is  being  dealt  with  by  five  or  six  of  the 
manufacturers.  They  had  agreed  on  a  standard,  but  these 
various  devices  were  patented  and  each  fellow  thought  his 
device  was  the  best.  I  suppose  you  have  the  same  jealousies 
in  Canada.  I  think,  however,  that  the  combined  strength  of 
the  electrical  industry  should  be  enough  to  make  these  fel- 
lows standardize.  Put  them  in  a  room  and  lock  the  door 
and  deprive  them  of  water  and  food  and  say  "You  don't 
come  out  until  you  standardize!"  If  you  cannot  get  them 
together  in  that, way  let  each  and  every  man  in  the  elec- 
trical industry  concentrate  himself  on  one  article,  and  then 
the  majority  of  them  would  be  obliged  to  give  in.  It  is 
selfishness  on  the  part  of  the  manufacturer  that  is  holding 
the  whole  industry  back.  We  should  be  ashamed  of  our- 
selves to  sell  a  woman  a  flat-iron  for  $5,  $6  or  $7,  with  a 
cord  and  plug,  a  toaster  with  another  cord  and  plug,  and 
still  another  device  with  another  cord  and  plug,  and  so  on. 
I  have  40  devices  with  a  cord  and  plug  for  each  one,  and  not 
one  interchangeable.  Why  should  we  have  to  buy  a  cord 
and  plug  every  time  we  buy  another  device?  It  is  a  fool  propo- 
sition, and  we  are  not  getting  anything  out  of  it.  Wc  not  only 
want  the  means  of  connecting  them  in,  but  also  the  devices 
themselves  standardized  as  to  terminals,  so  that  every  de- 
vice using  a  certain  wattage  up  to  500  or  1,000  watts  will 
have  one  kind  of  plug,  and  every  other  device  above  that 
some  other  kind  of  plug.  I  would  like  to  see  this  organiza- 
tion pass  a  resolution  and  then  go  and  talk  in  real,  under- 
standable language  to  the  manufacturer  who  will  not  agree 
to  standardization. 

Air.  Phelps  (Sarnia):  Have  the  Contractors'  Associa- 
tion in  Ontario  men  they  can  send  out  into  the  country  to 
give  the  contractor-dealers  information?  In  the  city  of 
Sarnia  we  have  four  or  five  contractor-dealers  whom  I  have 
been  trying  to  get  together  to  accomplish  something,  for 
some  time  past,  without  success.  My  object  is  to  enable 
them  to  give  the  public  a  better  service  in  our  city,  but 
they  all  seem  to  be  jealous  of  one  another. 

Mr.  Mclntyre  (Toronto):  Wc  have  neither  the  funds 
nor  the  time  to  make  a  regular  business  of  educational  work. 
At  the  same  time,  if  Mr.  Phelps  of  Sarnia  will  send  a  re- 
quest to  our  Association,  I  will  cither  come  up  myself  or 
get  somebody  to  go  up.    Within  the  past  week  I  have  held 
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nu'i'tiiiKN  with  tlic  contractors  in  Hamilton  and  Kitchener, 
and  am  now  in  communication  with  Ottawa. 

Contractors'  Specifications 

Mr.  Cioodwon  mentioned  specitications  by  contractors. 
There  arc  a  great  many  advantages  in  that.  As  you  prob- 
al)ly  know,  we  have  been  forced  to  do  it  by  the  almost  abso- 
hite  ignorance  on  the  part  of  the  best  engineers  of  matters 
pertaining  to  interior  wiring.  I  do  not  think  any  of  you 
'.vill  disagree  with  me  on  that,  because  very  few  engineers 
in  Canada  today  have  experience  of  inside  wiring,  and  our 
Association  officially  stated  our  position  at  a  meeting  last 
winter  of  the  Toronto  section  of  the  American  Institute  of 
Electrical  Engineers.  We  said  we  would  be  only  too  glad 
when  there  were  enough  engineers  to  standardize,  to  bring 
high-class  work  to  industrial  and  domestic  installations. 

I  would  like  to  ask  Mr.  Goodwon  a  question  which  has 
been  put  in  my  mind  by  several  outside  of  Toronto  con- 
tractors: Granting  that  the  proper  policy  for  central  stations 
is  to  specialize  and  to  emphasize  campaigns  to  exploit  and 
develop  new  devices,  does  it  necessarily  follow  that  the  cen- 
tral station,  whether  publicly  or  privately  owned,  should 
have  to  go  into  the  retail  l)usiness  to  attain  that  end? 

In  Toronto  we  have  the  Toronto  Electric  Light  Com- 
pany and  the  Hydro-electric  System  both  carrying  on  great 
stores.  As  far  as  I  know,  neither  of  these  systems  is  cut- 
ting prices.  But  there  is  hardly  a  decent  electrical  shop  in 
Toronto  of  the  kind  Mr.  Goodwin  sets  up  as  the  ideal. 
There  is  not  one  to  my  knowledge.  Going  out  of  town 
to  the  various  municipalities  in  Ontario  where  the  local  sys- 
tem has  no  electric  shop  the  contractor-dealers  have  shops 
,'>00  per  cent,  better  than  those  in  Toronto.  So  I  ask  the 
question:  Is  it  better  for  the  central  station  or  the  contrac- 
tor-dealer to  open  a  retail  store? 

Advertise  the  Specialty 

Mr.  Goodwin:  If  I  were  running  a  central  station  and 
had  an  appliance  department.  I  woiild  concentrate  my  adver- 
tising on  the  specialty  article,  I  would  not  waste  five  cents 
advertising  a  flat-iron.  I  would  concentrate  my  efforts  on 
the  new  goods  that  came  out,  such  as  an  ice  machine,  or  a 
dish-washing  machine  or  an  electrically  operated  sewing  ma- 
chine— something  new. 

The  thing  is  to  get  the  public  to  buy  from  some  piace. 
There  are  a  certain  number  of  people  in  the  community 
who  prefer  to  deal  with  the  independent  merchant  and  others 
who  prefer  to  deal  with  the  Hydro.  If  the  central  station 
is  going  to  run  a  campaign,  why  not  have  a  family  cam- 
paign? Why  not  all  get  into  it?  If  we  are  going  to  put  on 
a  campaign  in  connection  witli  washing  machines,  why  not 
everybody  get  into  it? 

In  Albany  they  were  selling  about  five  dish-washing 
machines  per  week  to  the  whole  community.  A  campaign 
was  put  on,  and  everyone  of  the  dealers  was  permitted  to 
display  washing  machines  in  the  central  station  displaj- 
room,  and  to  send  their  demonstrators  there  to  demonstrate 
them.  They  put  a  colored  girl  in  the  window  with  an  old 
washing  tub  and  right  alongside  of  her  a  modern  electric 
washing  machine,  and  they  sold  250  machines  in  two  weeks! 

Then  there  arises  the  question  of  instalments.  All 
these  higher  priced  devices  must  be  sold  on  the  instalment 
basis,  and  it  is  the  simplest  thing  in  the  world  to  provide  a 
means  of  financing  instalment  sales.  Many  of  the  small 
dealers  cannot  carry  the  instalment  business,  but  j-ou  can- 
not sell  washing  machines  for  cash  in  any  quantity,  and  the 
same  remark^  apply  to  vacuum  cleaners,  dish-washing  mach- 
ines or  sewing  machines.  The  small  dealer  cannot  finance 
the  instalment  sales,  and  in  the  absence  of  his  ability  to 
do  so  the  utility,  the  manufacturer  or  the  jobber  should  do 
the  financing.    If  they  are  unable  to  finance  then  they  should 


go  collectively  to  the  l)ank  and  work  out  a  co-operative 
plan  of  financing. 

Financing  Instalment  Plan 

In  the  I'nited  States  we  have  provided  through  our 
modern  system  9f  banking  a  means  of  financing  instalment 
sales,  r  have  a  copy  of  the  whole  plan  here  and  would  be 
very  glad  to  leave  it  with  you  if  you  are  interested.  In 
the  city  of  Chicago  very  recently  the  groups  have  come  to- 
gether, and  the  Commonwealth  Edison  Company  have  of- 
fered to  finance  the  instalment  plan.  I  believe  co-operation 
will  produce  a  better  result.  I  believe  business  will  be  set 
back  if  the  utility  goes  out  of  the  appliance  business.  I 
think  they  should  concentrate  their  efforts  on  the  new  de- 
vices. The  old  devices,  such  as  the  iron  and  the  toaster,  will 
automatically  sell  themselves.  I  have  learned  from  sad  ex- 
perience that  in  the  communities  where  the  highest  degree 
of  co-operation  is  developed  and  the  central  station  has  gone 
out  of  the  retail  business  the  contractor-dealer  got  right 
back  into  the  rut.  The  contractor-dealer  needs  some  sort 
of  stimulation  to  keep  him  inspired  to  greater  effort. 

Mr.  Mclntyre:  I  did  not  intend  to  suggest  that  in  To- 
ronto the  systems  should  go  out  of  the  retail  business. 
W'hat  T  intended  to  ask  was  whether  in  the  case  of  com- 
munities which  were  already  being  well  served  by  the  well- 
run  local  shops  ill  co-operation  with  the  local  system,  should 
the  local  system  there  go  into  the  business?  I  will  ask  this 
additional  question:  If  that  system  did  have  it  under  con- 
sideration, would  it  not  be  best  to  consult  the  local  con- 
tractor-dealers before  taking  any  such  step? 

Mr.  Goodwin:  I  would  say  that  would  evidence  a  spirit 
of  co-operation,  but  I  would  have  to  be  shown  the  com- 
munity in  which  any  contractor-dealer  was  properly  culti- 
vating all  the  business,  and  developing  an  intensive  market. 
There  is  no  such  thing  as  saturation.  They  have  not  yet 
reached  saturation  in  the  case  of  the  old  foot-power  sewing 
machine.  We  cannot  think  of  saturation.  I  would  say  that 
if  I  were  runnning  a  central  station  even  where  the  con- 
tractor-dealers were  rendering  good  service,  I  would  go  in- 
to the  appliance  business  and  would  co-operate  in  such  a 
way  with  the  contractor-dealer  that  we  would  he  better 
friends  every  day.  I  do  not  think  the  contractor-dealer  is 
enough  of  a  merchant  to  appreciate  the  importance  of  this 
job,  nor  has  he  the  financial  ability  or  experience  to  carry 
the  job  along,  and  I  believe  if  the  central  station  goes  in 
and  co-operates,  the  business  will  increase. 

Compensation  for  Services  Rendered 

Mr.  Merrick:  I  would  like  to  ask  Mr.  Goodwin  to  draw 
a  distinction,  if  he  can,  in  regard  to  compensation  in  con- 
nection with  jobbers  and  central  stations.  I  do  not  know 
whether  Mr.  Goodwin  is  aware  of  our  situation  here,  but  I 
would  like  to  ask  him  if  that  remark  refers  to  the  Hydro 
utility  store  or  municipal  store.  The  Hydro  Power  Com- 
mission of  Ontario  at  the  conclusion  of  last  Janury's  Con- 
vention (the  last  time  we  had  the  pleasure  of  hearing  Mr. 
Goodwin  speak,  and  the  substance  of  which  speech  we  feel 
we  have  absorbed  and  made  every  efifort  possible  to  put  into 
effect  all  throughout  the  system)  carried  out  every  detail  of 
the  work  that  was  possible.  In  that  connection  we  have 
incurred  considerable  expense.  We  have  got  the  manufac- 
turers, the  energetic  manufacturers,  to  come  out  and  co- 
operate with  us  in  the  great  work  of  revolutionizing  the  ques- 
tion of  sales  in  Ontario,  and  where  it  has  been  necessary  to 
open  a  new  store  we  have  invited  the  local  representative  of 
the  manufacturer  to  join  us.  Such  work  we  feel  is  worthy 
of  some  compensation.  Therefore,  I  ask  Mr.  Goodwin  is 
not  some  compensation  due  to  the  Hydro  Power  Commission 
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in  tlu'  capacitj'  of  an  exploiter  and  in  jol)l)inji;  or  re-sel'ing  a 
commodity  ? 

Mr.  Goodwin:  I  woiid  say  yes.  You  have  raised  a  ques- 
tion which  is  fundamental,  and  if  not  properly  handled  will 
lead  to  a  very  serious  situation.  1  take  it  that  at  least  souk' 
of  the  manufacturers  are  not  granting  to  the  Hydro  what 
you  consider  fair  compensation  for  the  services  you  render. 
Now,  it  all  depends  upon  the  approach  you  make  to  that 
particular  manufacturer.  We  must  he  al)Solutely  fair  and 
broad-minded  in  this  whole  proposition.  There  exists  to 
every  electrical  manufacturer  in  Canada  a  real  menace  in 
the  Hydro  if  you  exercise  to  the  extreme  your  power  to 
purchase.  What  I  mean  is  this:  H  I  were  an  electrical  manu- 
facturer in  Canada  1  would  hesitate  to  put  myself  in  the 
position  of  marketing  my  commodities  through  the  Hydro 
because  of  the  tendency  to  make  me  dependent  on  you  as 
my  sole  outlet.  In  other  words,  if  the  Hydro  system  develops 
along  the  line  that  each  of  these  respective  communities  pur- 
chase their  own  requirements  and  their  own  particular  styU' 
and  designs  independent  of  any  other  plant  I  think  the  manu- 
facturer will  willingly  and  gladly  .give  you  proper  compen- 
sation for  services  rendered.  1)ut  if  the  tendency  on  the  ]jart  of 
the  Hydro  system  is  to  develop  concentrative  buying  through 
a  central  force  and  uses  its  purchasing  power  to  squeeze  the 
manufacturer  down  to  minimum  prices  for  his  product  and 
compels  him  to  use  the  Hydro  as  an  outlet,  I  would  fight 
you.  Let  us  take  the  question  of  meters.  Supposing  some- 
one gets  up  in  a  metting  like  this  and  says  we  should  go  to 
one  manufacturer  and  give  him  all  our  meter  busmess  based 
on  the  total  consumjjtion  of  all  these  various  plants.  You 
would  say  that  is  a  good  idea,  and  we  will  do  it.  That,  how- 
ever, means  that  one  manufacturer  is  going  to  get  the  busi- 
ness. Let  us  carry  the  idea  to  the  extreme.  Let  us  bring  all 
the  plants  in  Canada  together  and  apply  the  same  principle, 
apply  the  combined  purchasing  of  all  the  plants  to  a  single 
meter.  Ynu  have  one  manufacturer  of  meters  and  you  are 
going  to  drive  everybody  else  out  of  the  business.  Temporar- 
ily it  is  a  fine  thing  for  you,  l)Ut  God  help  you  when  that 
manufacturer  drives  everybody  else  out  of  business! 

Concentrated  Buying  a  Menace 

Let  us  take  another  situation:  I  do  not  know  how  many 
meter  manufacturers  you  have  in  Canada.  Combine  your 
purchasing  power  and  concentrate  on  one  manufacturer.  In 
Ontario  your  demand  is  unusual,  and  the  manufacturer  must 
provide  facilities  in  order  to  take  care  of  this  one  very  desir- 
able purchaser  (very  desirable  while  the  going  is  good),  but  at 
the  end  of  the  year  somebody  in  this  room  gets  a  grouch 
and  says  "1  prefer  the  Westinghouse.  I  like  the  aluminum 
cases,"  and  so  on  and  say  "We  will  divide  this  up  and  give  it 
next  year  to  the  Westinghouse  or  the  Canadian  General  Elec- 
tric," then  what  is  the  fellow  v/ho  has  put  a  lot  of  money  into 
this  meter  business  going  to  do?  He  has  a  factory  and  a 
lot  of  men  and  a  lot  of  capital  tied  up,  and  he  will  close  the 
whole  plant  out,  and  the  other  fellow  is  going  to  l)uild  a 
new  factory  and  steal  the  men  that  the  other  manufacturer 
trained  up.  Wl  at  would  ynu  do?  The  manufacturer  would 
be  a  fool  who  would  put  money  into  that  scheme  with  the 
uncertainty  thJit  is  bound  to  come  through  concentrated  pur- 
chasing power.  You  must  never  get  the  manufacturer  in  the 
position  where  you  become  a  menace,  because  he  is  going 
to  fight  you. 

.\  \'oice:    What  about  concentrated  selling  jjower? 

Mr.  (ioodwin:  Just  as  bad  as  concentrated  manufactur- 
ing if  you  i)ut  it  on  your  product.  The  greatest  development 
will  come  with  the  greatest  diversity  of  manufacturing  in- 
litutions.  The  greatest  development  in  the  electrical  busi- 
ness will  come  with  the  great  diversity  of  manufacturers,  liul 
if  you  put  all  your  iiiaiuifacturing  into  the  hand--  ol  one  man 
Ik;  will  become  lazy.     I    can   sense  what   llu-  manufacl  tirers 


in  Canada  and  tlie  United  .States  fear.  I  think  it  is  bad  to 
concentrate  the  manufacturing  to  one  single  unit,  so  that 
you  are  dependent  on  a  single  company.  I  think  it  is  bad  for 
a  manufacturer  to  be  dependent  on  a  single  purchaser.  There 
is  a  real  menace  to  you  as  well  as  to  the  manufacturer,  to 
the  people  of  Canada  as  well  as  the  men  in  the  industry  if 
you  concentrate  your  purchasing  power.  I  think  it  wDuld 
i)e  a  very  unwise  thing  for  the  Hydro  Commission  to  attempt 
to  constitute  itself  a  distributing  medium  if  that  is  your 
scheme. 

Mr.  Merrick:  1  think  that  aj^plies  equally  to  every  manu- 
facturer in  the  electrical  industry.  I  further  take  it  that  the 
question  of  compensation  regarding  the  utility  store  or  the 
Hydro  Power  Commission  as  a  whole  is  one  directly  for  the 
Hydro  Power  Commission  to  deal  with.  In  that  connection 
1  will  ask  who  is  going  to  further  the  idea  of  a  "Goodwin 
l.lan"  in  the  province  of  Ontario  where  we  as  energetic  elec- 
trical men  are  desirous  of  having  it  applied  if  not  the  Hydro? 
Mr.  Mclntyre  made  remarks  a  moment  ago  about  not  having 
a  man  permanently  employed  to  go  out  and  organize  the 
contractor-dealers.  May  I  state  that  we  have  in  many  cases 
assisted  you,  and  I  think  I  can  find  sufficient  support  in  the 
room  to  confirm  that  Mr.  I'helps  offered  his  services  to  or- 
ganize the  contractor-dealers. 

If  1  am  wrong  in  interpreting  the  Goodwin  plan  at  this 
late  date  I  would  be  very  glad  to  have  it  explained  now. 
because  we  are  very  desirous  of  working  along  ethical  lines 
rather  than  antagonistic  lines.  It  is  a  new  plan  and  we  are 
open  for  education.  If  we  are  wrong  we  want  to  be  set 
right. 

Mr.  Goodwin:  I  do  not  understand  that  you  have  a 
wrong  interpretation,  and  I  do  not  know  that  I  have  said 
anything  that  differs  from  what  I  have  said  before. 

Manufacturer  on  Defensive 

In  answer  to  j'our  question  about  compensation  for  ser- 
vices rendered,  I  say  you  should  get  that.  I  attempted  to 
picture  what  I  thought  was  the  reason  why  you  had  not 
received  it.  That  is  a  question  that  perhaps  has  nothing  to 
do  with  my  plan.  It  is  a  question  of  an  individual  manufac- 
turer trying  to  preserve  himself,  and  I  can  see  why  a  manu- 
facturer would  hesitate  to  give  compensation  to  the  Hydro  or 
anj'body  else  if  he  thought  that  compensation  meant  his  own 
destruction. 

The  Goodwin  plan  does  not  contemplate  the  idea  that 
any  man  is  going  to  submit  to  a  proposition  that  means  his 
own  destruction,  .'^t  the  same  time  I  attempted  to  point  out 
what  I  thou.ght  would  be  a  menace  to  your  business  if  you 
attempted  any  such  methods  of  concentrated  purchasing.  Let 
us  assume  that  the  Hydro  elected  to  go  into  the  jobbing  busi- 
ness. There  is  nothing  in  my  plan  that  would  prevent  them 
doing  so.  but  they  would  not  and  could  not  go  in  and  develop 
an  equal  kind  of  competition  with  other  jobbers.  The  other 
jobbers  would  have  to  go  out  and  sell  their  wares  on  the 
basis  of  services  rendered.  They  would  have  to  present  real 
good  selling  arguments  in  order  to  convince  you  or  a  con- 
tractor-dealer to  buy  his  wares.  But  if  the  Hydro  went 
into  concentrated  purchasing  for  the  purpose  of  obtaining 
a  low  price  it  would  result  in  the  contractor-dealer  sitting 
back  and  acquiring  the  habit  of  laziness.  We  lose  sight  of 
the  fact  that  the  success  of  a  business  is  not  made  by  the 
price  we  purchase  a  commodity  at.  There  is  no  money  made 
in  the  purchase  of  anything,  and  you  men  in  the  operation 
of  your  plants  will  not  make  money  by  purchasing  in  qifan- 
tities  at  low  prices.  You  make  money  when  you  sell  an 
article,  whether  it  be  real  estate  or  merchandis«  or  electrical 
energy.  The  way  you  purchase  very  often  determines  the 
type  of  market  you  are  going  to  sell.  A  week  ago  you  could 
liuy  stocks  and  bonds  at  one  hundred  and  forty,  and  two 
days  a.go  at  one  hundred  and  twenty,  but  who  wants  to  buy 
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stocks  or  bonds  on  a  declining  market  because  they  are 
cheap?  Every  business  properly  run  works  on  the  law  of 
percentage,  a  certain  percentage  for  overhead  is  added  to 
the  commodity,  and  the  percentage  of  profit  made  on  a  dol- 
lar is  more  than  the  profit  on  eighty  cents  so  long  as  you 
can  sell  satisfactorily  to  the  public.  There  will  be  no  suc- 
cess in  your  Hydro  development  in  your  concentrated  pur- 
chasing power.  The  little  you  might  save  through  enjoying 
a  quantity  discount  will  not  help  you,  because  I  have  at- 
tempted to  point  out  that  the  big  job  is  to  sell  the  idea  to  the 
public,  and  price  does  not  enter  into  it.  The  Hydro  want.s 
security,  but  the  healthy  development  of  Canada  demands 
that  you  g'ive  security  to  the  electrical  manufacturers,  too. 
because  if  you  kill  them  off  and  become  dependent  on  the 
United  States  and  England  for  your  product  you  will  see 
the  manufacturers  in  those  countries  soak  it  into  you. 

Mr.  Merrick:  Compensation  for  services  rendered,  as  I 
understand  it  in  regard  to  jobbers,  is  a  standardized  prin- 
ciple among  manufacturers.  This  exploitation  work  which 
Mr.  Goodwin  mentioned  in  Janury  last  is  very  expensive  in 
regard  to  ice  machines,  dish-washing  machines,  and  other 
li:tIe-known  appliances.  I  would  like  to  ask  Mr.  Goodwin 
to  make  a  statement  as  to  the  distinction  he  would  draw  be- 
tween allowing  compensation  to  the  Hydro  for  services  ren- 
dered and  anyhi  dy  else? 

Mr.  Goodwin:  I  have  said  I  cannot  see  any  distinction 
between  allowing  compensation  to  the  Hydro  and  anybody 
else  for  services  rendered.  There  is  no  argument  there  at 
all.  It  is  absolutely  sound,  sensible  business.  The  only 
reason  that  would  prevent  it  is  the  one  I  attempted  to  point 
out.  where  a  manufacturer  sees  ahead  of  him  a  menace.  Self- 
preservation  is  still  the  first  law  of  human  nature,  and  com- 
pensation disappears  when  a  menace  appears.  You  would 
have  to  be  more  specific  and  cite  the  manufacturer  and  the 
particular  commodity,  and  the  rate  of  compensation. 

Proper  Compensation 

Let  us  take  a  specific  case  in  the  United  States:  Some 
of  the  contractors  say  that  the  compensation  allowed  l)y 
the  manufacture  on  the  sale  of  motors  is  insufficient  to  cover 
the  cost  of  handling  and  selling  them,  and  the  manufacturers 
say  the  cost  is  excessive.  I  say  to  the  contractor:  "Yo.i 
make  a  contention.  Where  are  your  costs?"  The  contract- 
or says  "I  do  not  know,  but  my  judgment  dictates  that  I  am 
losing  money  on  the  sale  of  motors."  In  other  words,  he 
knows  nothing  about  it. 

The  motor  business  in  the  United  States  amounts  to 
possibly  $35,000,000  a  year  and  the  contractors  ask  $.3,500,000. 
10  per  cent.  I  would  ask  anyl)ody  for  that  myself.  I  would 
not  be  a  fool  in  asking  for  it.  but  you  would  be  a  fool  in  giving 
it  to  me. 

The  manufacturer  on  the  other  hand  says  the  compen.sa- 
tion  is  sufficient,  and  I  say  to  him  "Let  me  see  your  figures 
to  prove  it  is  sufficient,"  and  the  manufacturer  does  not  know, 
and  there  we  are  with  locked  horns.  We  have  to  get  statis- 
tics to  prove  the  case. 

A  man  in  Cleveland  named  Oppenheim  was  interviewed 
and  said  "You  are  preaching  compensation.  Before  you  do 
so,  why  don't  you  tell  the  General  Electric  to  give  us  decent 
compensation  so  that  we  can  live?  I  said  "I  don't  know  why 
the  General  Electric  do  not  give  you  decent  compensation, 
hut  as  I  recall  your  sign  over  your  door  it  reads:  'Oppenheim, 
the  price-cutter,'  and  you  are  the  worst  price-cutter  in  Cleve- 
land, and  I  take  it  the  manufacturer  has  been  giving  you  too 
much  compensation."  We  get  back  to  the  proposition: 
What  is  the  right  basis  of  compensation?  The  best  way  to 
measure  it  is  to  feed  it  to  the  dealer,  jobber  and  Hydro  in 
small  doses,  and  immediately  he  starts  to  cut  the  price  with- 
hold it.  You  in  Canada  are  the  worst  lot  of  price-cutters  I 
ever  saw.    You  must  be  getting  too  much  compensation  or 


you  would  not  be  giving  it  away.  You  are  getting  compensa- 
tion from  the  manufacturer  for  rendering  a  service,  and  in- 
stead of  keeping  it  as  your  profit  you  give  it  away.  The 
answer  must  be  that  the  manufacturers  are  giving  you  too 
much.  The  compensation  should  never  be  any  more  than  a 
man  will  keep.  Perhaps  the  Hydro  have  given  it  away,  I 
don't  know.  If  you  will  tell  me  the  specific  case  I  will  en- 
deavor to  give  you  a  better  answer,  liut  wliile  wc  are  talking 
in  generalities  that  is  the  best  I  can  say. 

Mr.  Shearer  (of  Smith  Falls):  1  tliink  the  conditions 
suggested  by  Mr.  Goodwin  and  the  remedy  therefore  lies 
with  the  individual  local  sales  manager.  He  is  not  compelled 
to  buy  from  the  Hydro  Power  Commission,  and  if  they  sug- 
gested we  stock  up  with  one  line  of  goods  the  province  over, 
I  think  we  would  be  very  foolish,  because  1  think  the  most 
of  us  will  agree  that  where  we  have  a  varied  stock  we  will  in 
a  good  many  cases  make  a  sal'j  that  would  have  been  lost  if 
we  had  only  one  line  of  the  same  article.  I  mean  if  we  were 
stocked  up  with  only  one  manufacturer's  irons  and  no  other 
irons  there  would  be  a  good  many  cases  where  we  would 
not  sell  an  iron  because  we  did  not  carry  a  cheaper  line.  It 
lies  with  each  individual  sales  manager  to  stipulate  tlie  stock 
he  will  carry,  and  in  that  way  we  can  vary  the  stock. 

Protection  for  Dealer 

I  would  like  to  ask  Mr.  Goodwin  in  regard  to  the  instal- 
ment plan  how  he  would  protect  either  the  jobber  or  the 
central  station  gaainst  being  fleeced  by  spurious  customers  in 
the  case  of  house-wiring.  Where  there  is  an  appliance  we 
can  protect  ourselves  through  a  lien,  but  I  do  not  think  we 
would  stand  much  of  a  chance  of  attempting  to  remove  the 


The  product  we  have  to  sell  cannot  be  sold  for 
cash  in  any  great  quantities. — W.  L.  Goodwin. 


wiring  from  a  liouse  if  it  was  not  entirely  paid  for  and  the 
party  left  the  country  or  refused  to  complete  the  payments. 
It  seems  to  me  the  liouse-wiring  proposition  should  be  a 
cash  one. 

Mr.  Goodwin:  Of  the  choice  between  the  selling  of  ap- 
pliances on  instalments  and  house-wiring  on  instalments  so  far 
as  security  is  concerned,  I  will  take  the  house-wiring.  We 
know  from  experience  of  over  20  years  in  every  line  of  en- 
deavor that  the  credit  losses  on  instalment  sales  are  less 
than  1  per  cent.  As  a  matter  of  fact,  they  average  one  quarter 
of  one  per  cent,  in  the  case  of  all  the  big  instalment  houses 
throughout  the  United  States.  You  are  selling  to  what 
might  he  regarded  as  the  most  unreliable  kind  of  purchaser, 
the  one  that  has  to  bu3'  on  the  instalment  plan,  but  there 
is  something  about  the  people  of  this  continent  that  makes 
them  keep  their  instalment  payments  as  faithfully  as  they 
will  keep  their  religion.  If  you  give  a  man  a  washing-ma- 
chine on  sixty  days'  credit  he  will  beat  you  right  and  left, 
but  if  you  sell  it  on  the  instalment  plan  you  won't  have  to 
chase  him  all  over  the  country.  In  the  case  of  house-wiring, 
however,  he  cannot  move  it  away  and  it  becomes  a  lien  on 
the  building  all  the  time. 

The  President:  Before  we  adjourn  there  is  a  resolution 
to  be  discussed  in  regilrd  to  the  Standardization  of  Plugs  and 
Receptacles. 

The  following  motion  was  carried  unanimously: — Mov- 
ed by  Mr.  R.  H.  Martindale,  seconded  l^y  Mr.  J.  E.  B.  Phelps: 
That  this  Association  urge  that  all  reasonable 
ste'ps  be  taken  to  introduce  into  this  country  a  stan- 
dard plug  and  receptacle  for  all  appliances,  and  that 
the  Standards  Committee  take  active  steps  in  this 
important  inatter. 
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Electricity  Helps  the  Farmer 

The  Matthews  Engineeriiif^  Company  have  issued  an 
attractive  new  booklet  on  farm  lif^hting  and  power  plants 
from  which  the  accompanying  illustration  is  taken.  Any  man, 
if  he  was  once  a  boy  on  the  farm,  will  understand  thi,s  young 
gentleman's  appreciation  of  the  work  of  the  little  electric 
motor.  This  is  the  plant  handled  in  Canada  by  the  Northern 
Electric  Company. 

One  of  the  most  complete  farm  installations  tiiat  lias 
come  to  our  attention  is  that  of  J.  W.  Cameron,  who  lives 
near  Readlyn.  Mr.  Cameron's  buildings  are  all  of  first-class 
construction,  and  are  electrically  lighted  throughout.  Over 


Think  about  it  for  a  moment. 


the  door  of  his  garage  is  a  lamp  which  lights  the  walk  from 
liouse  to  barn,  and  is  controlled  from  four  points.  Thus 
there  is  no  need  of  a  lantern,  as  the  light  can  be  turned  on  at 
the  house,  and  extinguished  on  reaching  the  barn.  In  the  barn 
is  a  lYi  h.  p.  motor  driving  a  Bowser  feed  mill.  Experience 
has  shown  just  where  to  set  the  slide  gate  in  the  feed-chute 
so  that  the  mill  gets  just  enough  unground  oats  and  corn, 
and  so  it  runs  without  attention.  Nearby  is  a  1  h.p.  motor 
belted  to  a  shaft  formerly  driven  by  a  windmill.  This  shaft 
runs  outdoors  to  a  pump  which  delivers  to  a  concrete  tank 
from  which  pipes  run  to  various  watering  troughs.  One  of 
these  troughs  which  serves  the  beef  animals,  is  placed  in 
the  wall  of  a  shed  so  that  it  can  be  reached  from  without  or 
within.  Formerly  there  was  trouble  with  this  freezing,  but 
Mr.  Cameron  has  put  in  a  little  electric  immersion  heater, 
taking  500  watts,  which  efifectively  keeps  the  water  ready  to 
drink.  Since  there  are  about  150  head  of  cattle  the  saving 
of  this  device  is  obvious.  The  motor-driven  feed  cutter,  too, 
means  no  hauling  of  feed  over  heavy  roads,  and  no  shortage 
of  ground  feed  at  any  time. 

JClectricity  lightens  household  tasks  too,  and  Mr.  Camer- 
on isn't  one  of  these  men  who  keep  all  the  conveniences  for 
himself.  His  house  is  well  lighted  throughout,  and  has  a 
cf)mplete  plumbing  installation,  supplied  by  a  small  rotary 
puni])  driven  by  a  h.p.  motor.  This  pump  delivers  into  a 
:!  ft  by  (i  ft.  jjressure  tank.  In  the  laundry  is  a  comibined 
washing  machine  and  wringer  driven  by  a  Y\  li-  P-  nvotor.  -In 
summer  Mrs.  Cameron's  kitchen  is  always  cool  for  she  uses  an 
electric  range.  This  has  three  iMirncrs  on  top  and  an  oven 
underneath.  In  winter,  too,  there  is  no  fear  of  fue'  shortage, 
and  no  delay  should  the  range  fire  go  out.  Other  household 


ecjui])ment  is  an  electric  flat  iron,  a  sewing-machine  motor, 
and  an  electric  vacuum  cleaner.  In  the  garage  is  a  motor- 
driven  grinder  which  keeps  tools  sharp. 

Mr.  Cameron  has  a  farm  of  .320  acres,  on  which  he  usual- 
ly feeds  150  head  of  cattle  and  300  hogs.  His  electricity  bill 
totals  $8.00  to  $10.00  per  month.  Current  is  purchased  from 
a  nearby  central  station  which  operates  a  2;J00  volt  distribut- 
ing system.  As  is  customary  in  this  community,  each  user 
pays  for  his  share  of  whatever  line  connects  with  the  neares't 
distributing  line.  He  also  pays  for  his  transformer,  a  7/2 
kw.,  and  protective  devices.  The  central  station  instals  the 
meters.  The  rate  for  current  decreases  with  the  amount 
used,  thus  making  it  easy  for  the  farmer  to  run  several  motor 
driven  devices.  His  equipment  is  all  Westinghouse.  By 
their  aid  it  is  possible  for  Mr.  Cameron  with  the  help  of  one 
boy,  to  take  care  of  his  stock  during  the  winter  alone  and  in 
the  summer  to  concentrate  his  time  on  really  productive 
work. 


The  strike  of  electrical  wiremen  in  Montreal  continues, 
the  principal  contractors  declining  to  accede  to  the  demands 
of  the  union  for  75c  an  hour.  The  officials  of  the  latter  as- 
serted that  the  Administrative  Commissioners  had  decided 
to  substitute  in  city  contracts  the  union  scale  and  conditions 
for  the  fair  wage  schedule  previously  adopted,  but  the  com- 
missioners explained  that  this  was  only  temporary  in  order 
that  urgent  work  be  done,  and  that  the  city  would  be  will- 
ing in  the  future  to  pay  a  scale  agreed  upon  by  employers 
and  the  men.  A  deputation  of  the  Electrical  Contractors  As- 
soc'ation  of  Montreal,  (affiliated  with  the  Association  of 
Montreal  Building  &  Construction  Industries),  consisjing 
of  R.  Moncel,  H.  Vincent,  F.  J.  Parsons,  W.  Shaw,  E.  J. 
Gunn  and  Fred  Smith,  with  Mr.  D.  K.  Trotter,  secretary, 
saw  Mr.  E.  R.  Decary,  chairman  of  the  Commissioners,  and 
protested  against  the  citj'  paying  rates  beyond  those  cur- 
rent at  the  time  contracts  were  given  out,  and  also  against 
the  alleged  decision  to  employ  none  but  union  men.  Mr. 
Decary  explained  the  reason  for  the  temporary  payment  of 
T5c  an  hour,  and  declared  that  no  arrangement  had  been 
made  whereby  only  union  men  would  be  employed. 


"Our  Army  &  Navy"  of  Washington,  D.  C,  edited  by 
Captain  J.  Walter  Mitchell,  devoted  a  page  and  a  half  in  its 
December  issue  to  an  "appreciation"  of  Mr.  Louis  Steinberg- 
er,  president  and  general  manager  Electrose  Manufacturing 
Company,  Brooklyn,  N.Y.  Mr.  Steinberger  is  evidently  one 
of  those  rare  characters  who  doesn't  tell  his  left  hand  what 
his  right  is  doing — particularly  when  it's  making  large  and 
frequent  subscriptions  for  patriotic  purposes.  The  electrical 
world  has  long  known  Mr.  Steinberger  as  an  inventor  of 
note,  'i'hcy  will  be  no  less  pleased  to  know  him  in  the  other 
capacity. 


It  is  reported  that  dealers,  having  exhausted 
their  supply  of  electric  fans  due  to  the  abnormally 
hot  weather  during  June,  are  hesitating  to  re- 
plenish their  stock  lest  the  temperature  takes  a 
drop.  It  might  be  well  to  remember,  however, 
that  we  are  just  at  the  beginning  of  our  ordinary 
summer  and,  in  all  probability,  have  practically 
two  months  of  ''fan"  weather  ahead  of  us.  The 
contractor-dealer  has  more  than  a  sporting  chance 
to  make  a  big  turnover  on  this  line  yet. 
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Current  News  and  Notes 


Creston,  B.  C. 

Tlie  East  Kootcnay  Light  and  Power  Company  propose 
extending  their  lines  to  serve  Creston,  B.  C,  and  the  sur- 
rounding district. 

Drummondville,  Que. 

The  new  plant  of  the  Southern  Canada  Power  Co.,  at 
Drummondville,  P.Q.,  is  now  in  operation.  The  present 
capacity  is  7000  h.p.,  and  the  ultimate  capacity  18,000  h.p. 
The  equipment  includes  two  ;i,150  kv.a.  60  cycle  2,300  v. 
a.c.  generators,  direct  connected  to  vertical  turbines,  under 
a  32-ft.  head.  The  transformers  are  1000  kv.a..  oil  insulated 
and  water  cooled. 

Fredericton,  N.  B. 

Improvements  and  extensions  to  the  amount  of  approxi- 
mately $175,000  are  announced  for  the  current  year  by  the 
New  Brunswick  Telephone  Company.  New  copper  circuits 
for  the  North  Shore  section  are  included  in  the  estimates. 

Kitchener,,  Ont. 

The   Waterloo-Wellington   Railway,  operating  between 

Kitchener  and  Bridgeport,  has  been  offered  to  the  city  of 
Kitchener  at  a  price  not  yet  stated. 

Montreal,  Que. 

The  Duncan  Electrical  Co.,  Ltd.  of  Montreal,  announce 
that  they  have  made  arrangements  with  Mr.  L.  A.  Cochrane, 
of  Winnipeg,  late  of  the  . Northern  Electric  Co.,  Ltd.,  to  as- 
sist in  the  furtherance  of  sales  for  Duncan  Products  through- 
out Western  Canada.  Mr.  Cyril  B.  Clarke,  of  Geo.  Clarke  & 
Son,  Halifax,  will  perform  the  same  duties  for  the  Duncan 
Electrical  Co.,  Ltd.,  in  the  Maritime  Provinces. 

The  Modern  Electric  Machine  &  Equipment  Company, 
Montreal,  have  registered. 

The  fares  of  the  Montreal  Tramways  Co.  will  have  to 
l)e  again  revised — doul)tless  in  an  upward  direction — owing 
to  the  increase  of  $1,300,000  in  wages  now  being  paid  to  the 
empolyees.  The  Tramways  Commission  are  now  studying 
the  data  for  the  new  schedule. 

The  Sewing  Machine  &  Electric  Supply  Company,  Limit- 
ed, Montreal,  have  registered. 

The  city  of  Outremont,  P.Q..  propose  to  spend  $13,000 
on  electric  light  extensions;  $7,500  on  underground  con- 
duits; $15,000  on  burying  cables,  and  $5,000  on  poles,  etc. 

The  Safety  Electric  Company,  Montreal,  have  registered. 
Ottawa,  Ont. 

The   General   Electric  Supply  Company,   Ottawa,  Ont., 
have  closed  their  branch  store. 
Owen  Sound,  Ont. 

A  new  electric  store  has  been  opened  in  Owen  Sound, 
Ont.,'  by  E.  B.  and  F.  J.  Potts,  who  have  just  returned  from 
overseas.  The  firm  name  will  be  "The  Sound  Electric  Com- 
pany." They  will  carry  on  a  general  contractor-dealer  busi- 
ness. 

Pembroke,  Ont. 

The  town  of  Pembroke,  Ont..  will,  in  co-operation  with 
the  Pembroke  Electric  Light  Company,  remove  all. the  pres- 
ent wires  and  poles  from  the  main  streets  and  install  modern 
"white-way"  standards.  Additional  improvements  to  the  light- 
ing system  will  be  made  in  other  sections  of  the  town. 
Parry  Sound,  Ont. 

The  t(jwn  of  Parry  Sound,  Ont..  has  let  contracts  for 
tlie  installation  of  a  hydro-electric  plant  which  will  contain 
twf)  units.  These  will  be  approximately  050  and  1050  h.p.  tur- 
l)ines  driving  425  and  750  kv.a.  generators  respectively. 
Power  will  ^be  obtained  from  the  Seguin  River  and  the  work 


of  erecting  the  dam  is  already  under  way  hy  the  \V.  M.  Flet- 
cher Company,  55  Bloor  Street  West,  Toronto.    The  generat- 
ors are  being  supplied  by  the  Canadian  Westinghouse  Com- 
pany.   C.  H.  &  P.  H.  Mitchell  are  consulting  engineers. 
Regina,  Sask. 

A  general  advance  in  rates  on  the  government  telephone 
system  in  Saskatchewan  will  lie  made  on  September  1st. 
Sydney,  N.  S. 

A  committee  from  the  town  of  North  Waterford,  N.  S., 
recently  waited  on  the  officials  of  the  Cape  Breton  Electric 
Company  asking  that  the  railway  be  extended  to  that  town. 
Toronto,  Ont. 

The  Nitro  Electric  Company,  Toront<j,  is  named  among 
recent  registrations. 

A  deputation  from  the  Belleville  city  council  and  board 
of  trade  recently  waited  on  Premier  Hearst  asking  assistance 
in  the  development  of  iron  mining  in  the  northern  part  of 
Hastings  county.  It  was  pointed  out  that  the  government 
could  help  by  securing  cheaper  power.  The  present  rate  is 
$17  per  h.p.    The  premier  promised  an  investigation. 

The  Automatic  Electrical  Display  Company,  Toronto, 
have  registered. 

The  Electric  Works  Company,  Toronto,  have  registered. 

The  Ontario  Fixture  and  Electrical  Company,  Toronto, 
have  registered. 
Vernon,  B.  C. 

A  meeting  was  recently  held  at  Vernon,  B.  C,  to  dis- 
cuss a  proposed  hydro-electric  power  development  at  Shus- 
wap  Falls  on  the  Adams  River  to  serve  the  entire  district 
from  Kelowna  to  Kamloops.  Among  the  benefits  would  be 
the  electrification  of  the  Kamloops-Kelowna  branch  of  the 
C.  N.  R.,  cheap  power  for  industrial  purposes  and  electric 
lighting,  as  well  as  for  irrigation  pumping.  The  matter  will 
be  discussed  further  at  a  municipal  convention  to  be  held  at 
some  central  point. 
Windsor,  Ont. 

A  by-law  designed  to  grant  the  Sandwich,  Windsor  and 
Amherstburg  Railway  Company  a  straight  five  cent  fare  was 
defeated  by  a  large  majority. 
Winnipeg,  Man. 

A  newspaper  report  states  that  the  Winnipeg  River  Pow- 
er Company,  backed  by  Mackenzie  and  Mann  interests  of 
Toronto  and  allied  closely  with  the  Winnipeg  Electric  Rail- 
way Company,  has  started  work  on  a  large  power  planf  at 
DuBonnet  Falls  on  the  Winnipeg  River,  75  miles  north-west 
of  Winnipeg.  The  ultimate  capacity,  it  is  stated,  will  be  six 
units  of  28,000  h.p.  each,  or  168,000  h.p.,  and  the  project  which 
will  be  completed  in  three  years,  will  cost  $7,000,000. 


Personals 

Aid.  E.  W.  Sayer,  of  the  Sayer  Electric  Co..  Montreal 
has  been  re-elected  trustee  of  the  City  of  Outremont  Pro- 
testant Schools  by  the  ratepayers  of  the  city. 

Mr.  V.  Laursen,  of  the  B.  C.  Electric  Company,  Vancouv- 
er, was  recently  in  Oakland.  Cal.,  attending  the  tenth  annual 
convention  of  the  Pacific  Coast  Claim  .\gents'  Association. 

Major  T.  E.  Ryder,  D.S.O..  M.C.,  has  been  appointed 
general  manager  of  the  Rudel-Belnap  Machinery  Co.  Ltd., 
Montreal.  Major  Ryder  recently  returned  in  command  of 
the  7th  Canadian  Siege  Battery  after  four  years  overseas 
.service. 


Lighting  Fixtures — Catalog  issued  by  Trans-Com.  Light- 
ing Products  Corporation.  New  York,  illustrating  and  des- 
cribing special  lighting  fixtures  for  public  buildings  and  resi- 
dences; electrical  conduit  fittings  and  boxes  and  marine  elec- 
trical appliances. 


July  15. 
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We  hav 


the   foIlow;ng   new  and  second  hand 

MOTORS  FOR  SALE 


at  very  attrac- 
tive prices 


560 

Volts.  3 

Phase.  60  Cy 

clcs. 

No. 

Horse  Power  Speed 

Make 

2 

21  «> 

tiO»i 

.\llis  C'halmirs  Ifullock 

tiU*l 

.Mlis  Chalmers  Uullock 

<; 

720 

Crocker 

Wheeler 

1 

721 » 

.Slip  Ring 

1(NI 

Lincoln 

4 

75 

!KX» 

Lincoln 

1 

75 

12«W 

General 

Electric 

4 

.-)» 

■HKI 

Ceneial 

Electric 

.! 

40 

fMXI 

Lincoln 

1 

411 

IMKJ 

Slip  Ring 

IS 

1200 

Crocker 

Wheeler 

.  1'5 

1200 

Crocker 

Wheeler 

•Jl) 

1200 

Crocker 

Wheeler 

15 

9<)0 

Lincoln 

t> 

15 

1200 

Crocker 

Wheeler 

4 

15 

1800 

Lincoln 

2<» 

H» 

1200 

Crocker 

Wheeler 

10 

900 

Crocker 

Wheeler 

23 

TA 

1800 

Oocker 

Wheeler 

~>% 

1200 

Crocker 

Wheeler  * 

<  c.  <;. 

1 

i'A 

900 

Wagner 

5 

1800 

Crocker 

Wheeler 

1200 

Crocker 

Wheeler 

i 

900 

Crocker 

Wheeler 

1800 

Crocker 

Wheeler 

1.". 

120ft 

Crocker 

Wheeler 

4 

!WH) 

Crocker 

Wheeler 

11 

ISIMt 

( 'rc>ckcr 

Wlicclcr  S 

.  Linei)Iii 

Phone  or  write  us  for  prices 

ELEaRlC  REPAIR  &CONTRAaiNG  CO.,  Limited 

413  St.  James  St.,  MONTREAL.  QUE. 

Tel,   Mam  LMT7,    Main   IN.  Xiplu  (  all.   kocklaiirl  ;;-):;:; 


Some  Representative  Lines: 


Hart  Storage  Batteries 
Crouse  Hinds  Condulets 
Harvey  Hubbell  Goods 
Square  D.  Boxes 
Benjamin  Goods 
Westinghouse  Lamps 
Krantz  Panel  Boards 
Economy  Fuses 


Canadian  Beauty  Appliances 
Peerless  Single  Phase  Mo- 
tors 

Kimble  Variable  Speed  Mo- 
tors 

Menominee  Fans 
Uni-Lectric  Farm  Plants 
Hill  Electric  Pumps 


The  Masco  Company,  Ltd. 

91-93  Queen  Street  East,  TORONTO,  ONT. 


You  Need  This — 

tlic  Martin  Portable  \'ise 
.Stand  and  Pipe  Bender, 
because  it  will  save  you 
time  and  labor  in  the  shop 
— and  outside  as  well,  for 
it  can  be  moved  anywhere 
^  with  ease.  It 

i-Hits  the  cost  of  cuttin 
1^         bendiny  conduit 


Patented  In  Canada 
tiTreadiiu 


and 


Write  today  for  10  days'  free  trial. 

H.  P.  MARTIN  &  SONS 

630  Eaitt  Second  St.  Owensboro,  Ky. 


Strong  Selling  Features  of  Durable  Daytons 

Mean  Real  Profit  for  Dealers 


Illustrating  Durable 
Dayton  No.  676 

Si.x  blade  12  or  16  inch 
Oscillating  Fan,  con- 
vertible to  bracket 
position. 


Durable  Dayton  Fans  are  easy  to 
sell  and  good  to  sell  because  of 
their  quality — they  mean  satisfied 
customers  and  repeat  orders — Day- 
ton fans  are  sturdily  made,  for 
long,  untroubled  service.  They 
consume  less  current  and  their 
square-end  blades  deliver  more 
breeze. 


The  line  is  complete,  including 
electric  ceiling,  desk,  and  wall 
bracket  models  for  alternating  and 
direct  current,  exhaust  fans  and 
water  motors.  Easily  adaptable ; 
all  Dayton  desk  fans  can  be  immedi- 
ately converted  into  the  wall  brack- 
et type. 


Opportunity  to  "Cash  In" 


Demand  is  for  quality  now, 
stronger  than  ever  before — Day- 
tons  have  held  the  fan  quality 
leadership  for  26  years,  the  best 
fan  for  every  purpose. 


Durable  Dayton  dealers  arc  giv- 
en co-operation ;  sales  helps  and 
advertising  that  brings  in  custom- 
ers and  profits. 


IVrite  jor  Catalogue  and  Prices  Now 

DAYTON  FAN  &  MOTOR  CO. 


DAYTON,  OHIO 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  aie  clvargcd  at  two  cent«  a 
word  per  insertion,  minimum  cliarge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

^2.80  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insuie 
insertion  in  tlie  subsequent  issue. 


WANTED  TO  PURCHASE 

Wanted  t  >  jmrchase  in  quantity — 2  H.P.,  H 
H.P.  niiil  n  H.I'.  Mofor.s,  550  Volts,  ."5  Phase,  (iO 
Cycles.      Write    I5ox  F.lcctrical    News,  To- 

ronto. 14-15 


Ten-Cent  Fares  for  Bay  State  System 

The  public  trustees  of  tlie  Eastern 
Massachusetts  Street  Railway,  Boston. 
Mass.,  voted  to  withdraw  on  July  1  the 
7-cent  tickets  and  tokens  from  the  iiay 
State  system.  It  was  aiinounced  that  on 
and  after  that  date  the  initial  fare  nortli 
and  south  of  Boston  would  he  10  cents, 
as  it  has  been  since  Jan.  8  for  a  single 
cash  fare.  The  7-cent  t'ckets  and  tok- 
ens will  1)6  redeemed  at  7  cents  each. 

The  puljlic  trustees  took  possession  (  f 
the  property  on  June  I.  An  estimate  of 
the  earnings  and  expenses  for  the  month 


indicates  a  deficit  of  approximately 
$:!0(),00().  .N'othing  was  earned  toward 
interest  charges  or  the  principal  of  the 
State  guaranteed  l)onds. 

Steps  have  been  taken  by  the  i)ul)lic 
trustees  substantially  to  reduce  the 
management  expenses  throughout  the 
system.  X'otwithstanding  these  econo- 
mies, neither  an  8-ccnt  nor  a  9-cent  fare 
would  produce  enough  revenue  to  meet 
the  cost  of  service,  as  provided  by  law, 
or  even  the  interest  charges,  which  must 
be  met  if  the  company  is  to  remain  sol- 
\  ent . 

.\s  soon  as  the  cost  of  service  can 
be  determined  accurately  in  each  of  the 
12  districts  under  the  home  rule  plan 
of  operation  and  accounting,  which  also 
goes  into  efificct  July  1,  the  fares  in  these 
districts  will  be  changed  accordingly. 

it  is  the  intention  of  the  '  public 
trustees  to  issue  at  frequent  intervals 
statements  showing  the  recei]ns  and 
expenses  of  each  district. — Elect;  ic  Kail- 
way  Journal. 


PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


No.  H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1  100 

3 

25 

550 

480 

WestR. 

1  75 

3 

■l^i 

550 

725 

Wcstg. 

2  52 

3 

25 

550 

720 

1  .ancashi:  e 

1  r,i) 

3 

25 

550 

720 

Wcstg. 

■I  35 

3 

25 

650 

720 

Westg. 

T.  &  H. 

1  30 

3 

25 

550 

1500 

1  30 

3 

25 

550 

720 

Westg. 

J  ;!(» 

2 

00 

220 

720 

F.  M. 

1  25 

3 

25 

5.50 

1440 

J.  &  M. 

1  25 

3 

25 

550 

720 

I-ancashire 

I  25 

2 

m 

220 

045 

Westg. 

1  20 

3 

1 

5.50 

1440 

J.  &  M.  . 

2  15 

3 

550 

1400 

I^iiicasliire 

3  15 

3 

25 

550 

7.10 

Westg. 

1  15 

3 

25 

550 

710 

Chap.  &  W. 

2  10 

3 

25 

550 

1400 

Lancashire 

1  10 

3 

25 

.551) 

720 

.1.   &  M. 

1  7/2 

3 

25 

5.50 

1.5WI 

1  .ang-Dav. 

1  ''A 

3 

25 

550 

725 

Westg. 

1  -i'A 

3 

25 

5.50 

•  750 

C.  G.  E. 

2  5 

3 

25 

550 

1440 

Excelsior 

3 

25 

5.50 

7.51) 

C.  G.  E. 

4  4 

3 

25 

550 

1400 

Excelsior 

3 

25 

.550 

1.5f)0 

C.  G.  E. 

.i 

25 

.5.50 

1400 

Excelsior 

T  1 

1 

fiO 

220 

1750 

Wagner 

1  1/r, 

1 

m 

110 

3400 

Diehl 

Writt    Ul   for  Pricct 


H.  W.  PETRIE,  Limited 

Front  St.  We»t  Toronto.  Onl. 


Subscribe  for  the 
ELECTRICAL  NEWS 
$2.00  per  year 


Emerson  Fans  are  Dependable 
and  are  Guaranteed 


Give  the  most  powerful  breeze  and 
in  doing  so  consume  less  current 
than  any  other  fan. 

You  will  be  delighted  with  the  quiet 
running  Emerson  Fans  and  just  as 
enthusiastic  as  we  are  with  the  speed 
regulators  and  oscillating  mechanism. 

Catalog  and  Prices  on  request. 


McDonald  &  Willson,  Limited 

Electric  Fixtures,  Supplies  and  Appliances 

347  Yonge  Street  -         TORONTO,  ONT. 
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With 


No  Spark 
Brushes 


Friction  on  the 
Commutator  is  Reduced 
to  a  Minimum 


XU  Sl'ARK  liRUSllES  don't  crumble,  crack  or 
break.  In  hundreds  of  cases  they  have  outlasted 
8  to  12  sets  of  ordinary  brushes.  Grades  and 
sizes  to  suit  all  Electrical  Machines.  Let  us 
prove  our  claims  to  you.  Our  engineers  are  at 
your  service  to  insure  proper  selection  of  grade- 
best  suited  for  each  machine. 
Our  interesting  bulletins  explain  all  aljout  thc.-c 
brushes.    W  rite  for  thcni. 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montrral,  Canaia 


NACCOVERN 


POWER 

MMHINERY 


In  Stock  for  Immediate  Delivery 


K.W. 

ii;.". 

H!l) 
:{in) 
42.-. 
II  P. -lliK 


3  Phase— 25  Cycles: 


Volts 
2L'(( 
440 

2:i(»0 
2200 


Speed. 
257 
750 

375/450 
500 


3  Phase- 
K.W. 


K.V..\. 


50 
50 


2  Phase— 60  Cycles: 


K.W. 

50 

K.V..\.  75 
120 
l.'-O 

K.V..\.200 
200 

K.V.A.  450 
K.y  .A.  53.S 
K.V.A.  600 
II.  P.  1000 


Volts. 
2300 
2300 
440 
440 
11.50 
2200 
2400 
200. 
440 
2:!f:0 


Speed 
1200 
9(10 
720 
514 
720 
600 
360 

360 
300 


75 
100 
1.50 
200 

K.V..\.  250 
300 
312}/' 
400 
450 
470 
500 
500 
540 

m> 

150O 


HP. 
II. P. 


II. P. 


-60  Cycles 
Volts. 
240 
2.300 
2300 
240 
•  2300 
2300 
220 
2300 
2300 
2.300 
2300 
2300 
2400 
550 
2200 
2.300 
2300 

mi 

2200 


Speed. 
l.SCMt 
300 
1200 
900 
900 
900 
600 
600 
720 
450 
600 
360 
.360 
514 
240 
400 
360 


MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Office*  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND   SELLERS  OF 
NEW.  AND   USED  MACHINERY 

A    Continent  -  wide  Service 


DOSSERT  2-WAY  REDUCER 


This  type  Dessert  Solderless  Connector  is  used 
for  connecting  solid  or  stranded  conductors  of 
different  diameters  end  to  end. 
There  is  a  Dossert  for  every  connecting  need. 


Dossert  &  Company  n^e 


W.  41st  St. 
W  YORK 


H.  B.  LOGAN,  President. 


living  i-'mith,    Canadian    Kcprcj-enlalive,   10   Cathcait  St., 
6I'2    Xfw    r.iiks    r.lclg.,    Montreal.  Que. 


Write  for  Prices 


on 


Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


MICA 


KENT  BROTHERS 

Kingston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut    to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 
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The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 


"ANTI- SULPHURIC" 
ENAMEL 


In  mail}-  nuuuifac taring  plants  such  as  en- 
graving houses,  electro-plating  factories, 
etc.,  acid  fumes  are  present  to  such  a  de- 
gree as  to  be  decidedly  destructive  to  ex- 
]josed  surfaces.  For  all  such  conditions 
"Anti-Sulphuric"  Enamel  will  completely 
s(jlve  the  problem  and  pro\'ide  a  (|uick  dry- 
ing flexible,  glossy  coating  for  the  job.  It 
is  absolutely  resistent  to  acid  fumes  and 
atmospheric  influences.  Use  it  in  Accum- 
ulator rooms. 

Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  !I,  M.  Imperial  and  Overseas  Governments/ 
STOCKED  I!Y 

SPIELMAN  AGENCIES,  (Regd.) 

Sole  Canadian  Agents  : 

Read  Bldg.,  St.  Alexander  St.  MONTREAL 


Peirce  Steel  Pins 


No.  72 

Acme  Stamping 

and 

Tool   Works,  Limited 
Hamilton 


No.  71 


No.7 


New  Tumbler  Switch 

Snap  Cap — No  Screw 


Quick 
"Make' 

and 
"Break' 


i 


A  Much 
Improved 

Switch 
For  The 
Same 

Money 


Manufacturers 


The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


July   1.-).  11)1  it 


I' III'.    I'.  L  I'.C  r  k  I  CA  I.  NI'.WS 
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Put  in  a  Good  Box 


We  are  originators  of  the  new  galvanizing  process  which  gives 
a  finish  in  every  way  superior  to  black  japan.  It  makes  a  pnettier 
and  a  better  job  and  stands  acid  test. 

Our  Xew  Service  Box  No.  1005,  30  Amp,,  125  volt, 
doui)Ic  pole,  size  8  in.  long,  5J4  in.  wide,  SJ/i  i"-  deep. 
It  has  a  carrying  capacity  up  to  standard  and  is  ap- 
proved by  Hydro-Electric  Power  Commission. 

Wc  carry  a  complete  line  from  :!0  amp.,  i:i5  volt,  up 
to  and  including  1200  amp.,  (iOO  volt,  and  wc  always 
have  on  hand  from  4000  to  5000  type  E  boxes  ready 
for  delivery. 

Canadian  Drill  and  Electric 
Box  Company,  Limited 


1402-10  Queen  St.  East 


TORONTO 


Form  Steel  Boxes,  Motor  Starting  Switches  {eHi^D^  Motor 
Drip  Pans,  Motor  Covers,  Rheostat  Boxes  and  Accessories 


Made  in  Canada 
Conduit 


Manufactured  by 

Or  pen  Conduit  Co.,  Limited 


Toronto 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"American  Electricians'  Handbook,  a  reference  book  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  pages,  with 
over  !)00  illustrations.  JPnblished  by  McGraw-Hill  liook 
Co.     Price  $:i.0(). 

A  ^landbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lislied  in  1914  by  Crosbv,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $;i.0().  ' 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  II. 
Morecroft,  E.C.  Published  in  l'.)12  by  Renouf  Publishing 
Company.     24H  pages,  illustrated.     Price  $2.00. 

Raudot  Piinling  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  191.'J  by  Wbittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.     2^5  pages,  illustrated.     Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    230  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric   Car   Maintenance,   by   Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.    Price  .$2.00. 

Electric   Railway,   by   A.    Morris   Buck,    M.    E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    P. ice  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Wbittaker  &  Co.  061  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  LaufTer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.     Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Piice  50c. 

Elements  of  The  Infinitesimal  Calculus,  by  G.  H.  Chandler, 
M.A.,  Prof.  Applied  Mathematics,  McGill  University,  31S 
pages,  cloth  bound.  Published  by  Tohn  Wiley  &  .Sons,  1907. 
Price  $1.40. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.T.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Wbittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212   pages,   illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Fuel,"  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand Co.     211  pages,  with  84  illustrations.     Pi  ice  $3.00. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  05c. 

International  Library  of  Technology,  Vol.  11.  R,  on  Elec- 
tricity and  Magnetism,  l>)lectro(Iynamics,  Electrical  Resist- 
ance and  ('apacity,  Tlie  Magnetic  Circuit,  Electromagnetic 
Induction.  Chemistry  and  Ekctrn-Cliemistry.  Primary  Bat- 
teries, Electrical  Measurements,  r>srt  pages,  fully  illustrated, 
half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 

I nt(  rnalional  Library  of  Technology,  Volume  14-C  on  Stor- 
a«e  Baiter  ICS,  Incandescent  l.igliling,  .\rc  Liglitinc,  In- 
leiior   Wiling.   Modern    Klcrtrir    LlKlitint;    Devices,  Electric 


Signs,  Electric  Heating,  540  pages,  fully  illustrated,  half 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.    Price  $3.50. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Herington,  recently  pub- 
lislied  by  I).  VanNoslrand  Co.  211  pages  with  84  illus- 
trations.    Price  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illus- 
■ra'ed.     Price  $2.00. 

PiiMci)les  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McCJraw-Hill  Rook  Com- 
pany.   014  pages,  illustrated.     Piice  $4.50. 

Piinciples  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
/Mfied  Still.  Pul.li.shed  in  191(1  by  McGraw-Hill  Book  (o. 
365  pages,  illustrated.     Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Kostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 

on  Transmission  over  Wires,"  by  John  Mills.    First  edition, 

just  published  by  McGraw-Hill  Book  Co.,  Inc.    205  pages 

illustiated.     Price  $1.75. 
Radiation,  Light  and  Illumination,  by  Steinmetz.     Published  in 

1909  by   McGraw-Hill   Book  Company.     304  pages,  illus 

trated.     Price  $2.50. 
Stanilard   Wiring,   1919   Edition,   25th    Year.        The  National 
Authority  on  Wiring  and  Construction.     By  H.  C.  Gushing, 

Jr.     Leather  cover,  pocket  size.     Price  $1.50  postpaid. 
Steam  Power  Plants — Their  Design  arid  Construction,  by  Henry 

C.    Meyer.     Published  by  McGraw-Hill   Rook  Company  in 

1003.     158  pages,  illustrated.     Price  50c. 
Steam  Turbines,  by  Robert  M.  Neilson.     Published  in  1903  by 

Longmans,    Green    &    Company.      294    pages,  illustrated. 

Price  $1.00. 

Steam  Turbines,  by  Kennedy.    Published  in  1910  by  Wbittaker 

&  Company.     100  pages,  illustrated.     Price  $1.00. 
Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 

Lee,  M.A.    Just  published,  by  Longmans-Green  &  Co.  102 

pages.     Price  $1.00. 
Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 

the  Rritish  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Wbittaker  &  Company. 

985  pages,  630  illustrations.     Price  $2.00. 
Telee'apliy.  by  Sir  ^^^  H.  Preece,  K.t^.M..  arid  .Sir  J.  Sivew-ic''t. 

M.A.     Published  in  1905  by  Longmans,  Green  &  Company. 

504  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,   by   Edward   H.   Tenney,    B.A.   M  E.  Published 

in   1915  by   D.   Van   Nostrand   Company.     224   pages,  85 

illustrations.     Price  $2.50. 

The  B  I.  Hand-Book,  published  by  British  Insulated  &•  Helsl-v 
Cables,  Limited.  Second  edition.  44f>  pages,  illustrated. 
Price  $1.00. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Ir.  Piiblisl'ed  in  1910  bv 
McG'.aw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50, 

The  Dynamo  (2  volumes),  by  Hawkins  Si  Wallis.  Publislicd  in 
1909  by  Wbittaker  &  Company.     Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGiaw-Hill 
Rook  Co.,  Inc.     229  pages,  illustrated.     Price  $2.50. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 
edition,    price  $1.C0. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electrofoice  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.     .^40  pages,  illustrated.     Price  $1.50. 
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UNIVERSAL  BUSHINGS 


FOR   FLEXIBLE  TUBING 


Neat,  Secure  and  Accessible 


Tlicy  grip 

ibie  tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  witli- 
out  (1  i  s  m  a  n  t  ling 
switch  bo.\  or  injur- 
ing bushing  or  tub- 
ing. 


Nos.  1  &  3 


Nos.  2  &  4 

Universal  Bushings 

combine  fimction  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

BEWARE  OF  IMITATIONS 
Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,   Canadian  Representative 

95  King  Street  East.  Toronto.  Ont. 
401  New  Birks  Building,  MonUeal,  Que. 
406  Vancouver  Block.  Vancouver.  B.C. 
70S  Confederation  Life  Building.  Winnipeg.  Man. 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectofs  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  S%  inches;  Width,  83^ 
inches.  Holder,  Z'/i  in.  Form 
"O  ". 


Pittsburgh  Reflector  and 
Illuminating  Co. 


PITTSBURGH,  PA. 

Canadian  Distributors 


JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


ECONOMY 

renewable 

FUSES 

are  in  greater  demand  than  any  other 
fuses  because  ever  since  their  first  appear- 
ance on  the  market  their  performance 
has  proved  them  worthy  of  the  trust 
placed  upon  them. 

They  are  accurately  rated — efficient  in 
operation.  I  hey  are  safe  in  every  respect 
— not  sometimes  but  always. 

As  compared  with  the  use  of  one-time 
fuses,  thev  cut  annual  fuse  maintenance 
costs  80%!; 

An  inexpensive  "Drop  Out'.'  Renewal 
Link  restores  a  blown  Economy  Fuse  to 
its  original  efficiency. 

Economy  Fuses  and  Links  live  up  to  their 
name.  The  economy  they  elfect  is  con- 
siderable —too  big  for  you  to  ignore.  Be- 
sides, yon  will  profit  by  the  added 
measure  of  safety  they  insure. 

Sold  by  all  electrical  jobbers  and  dealers. 

Write  for  Catalog  20 

Economy  Fuse  &  Mfg.  Co. 

of  Canada,  Ltd. 
Unity  BIdg.,  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  high 
Potential  Fuses— to  150,000  Volts. 
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AIR  PRESSURE  RELAYS 
I'hiladelpliia   liltctiic   (  o.   Sujiiily    I  iilU. 

ALTERNATORS 
Canadian  General   Electric  Company 
Canadian  Westingliouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Nortlu'rn   KlfClric  Company 
Wagner  Electric   Mfg.  Company  of  Canada 

ALUMINUM 
British   Aluminium  Company 
Northern   Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Ferranti   Electrical  Company  of  Canada 
llatheway  &  Knott,  Inc. 
.VIoiiaicli    Klcctiic  Company 
Northern  Electric  Company 
Wagner   Electric   Mfg.   Company  of  Canada 
Weston   Electrical   Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin   Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National   Metal   Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC    EXTENSION  REELS 
Cincinnati   Specialty   Mfg.  Co. 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.   E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 
BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric   Railway   Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Drill    &    Electric    l!ox  Company 
Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.   E.  T. 

BOXES  (Manhole) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works.  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T..  Ltd. 

BUS  BAR  SUPPORTS 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
Monaich    Electric  Company 

BUSHINGS 
National    Metal   Molding  Company 
Pliiladeliiliia   Electric  Co.  Supply  Dtpt. 
Steel  City  Electric  Company 
CABLES 

Boston   Insulated  Wire  &  Cable  Company.  Ltd. 
Canadian  General  Electric  Company 
Canada   Wire  Si   Cable  Company 
Northern  Electric  Company 
Phillips  Electrical   Works,   Eugene  F. 
Standard    Underground   Cable   Company   of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 
Electrical  Engincfis  E(|uipniciit  Co. 
Philadelphia  Electric  Co    Supply  Dept. 

CABLE  RACKS 
Electrical  Engineers  E'luipment  Co. 

CARBON  BRUSHES 
Calebaugh   Self   Lubricating  Carbon  Co, 

CARBONS 
Canadian    Westinghouse  Company 


CAR  EQUIPMENT 
Ohio   Brass  (.'ompany 

I'-ketiic  .Stivice  Supplies  Company 

CAR    LOADERS    AND  UNLOADERS 
I'oilalile   Maeliinery  Co. 

CENTRIFUGAL  PUMPS 
liovin^    Hydraulic   &   Engineering  Company 
Canadian    Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHANDELIERS 
I'.eardslee  Chandelier  Mfg.  Company 
CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln  Electric  Company  of  Canada 
Pringle,   R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian   General   Electric  Companjr 
Cutter   Electric  &   Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 

Moiiaicli    Electiic  ronipany 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 
I'liiladelphia  Electric  Co.  Supply  Dept. 

CLAMPS.  INSULATOR 
Electrical  Engineers  Equipment  Co. 
Philadelpliia   Electric  Co.  Supply  Dept. 

COAL  HANDLING  MACHINERY 
Portable   Machinery  Co. 

COILS 
Cleveland  Armature  Works 
Electrical  Engineers  Equipment  Co. 

CONTACTOR  THIRD  RAIL  MATERIAL 
Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 
Rradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 
Ideal   Commutator  Dresser  Company 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National   Metal  Molding  Company 
Northern    Aluminum  Company 
CONDUITS 
American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsuladuct  Mfg.  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  o(  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 
Portable   Machinery  Co. 

CONDUIT  BOX  FITTINGS 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 
Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

CONNECTORS 
Oossert  Si  Company 
Electrical   Engineers  Equipment  Co. 
Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National   Electric   Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann   Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern   Electr'c  Company 

Phillips   Electrical   Works.   Eugene  F 

CROSS  ARMS 
Northern   Electric  Company 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  et   Engineering  Lompany 

CUTOUTS 
Benjamin   Electric   Manufacturing  Company 
Chicago    Fuse   Manufacturing  Company 
G.  &  W.   Electric  Specialty  Company 
IJatheway  &  Knott,  Inc. 
Monarch    Elcctiic  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 
Electrical  Engineers  EquiiJinent  Co. 
Electric  .Service  Supplies  Company 
I'liiladelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 
I'liiladelphia   Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,   Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Servif  c,,r,„ii„^  Company 
Northern  Electric  Company 
Ohio  Brass  CoTiu-any 

ELECTRIC  SWITCH  BOXES 
Canadian    Drill    &    Electric    Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  fnc. 

ENGINES 
Boviny;  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 
PANS 

Canadian  General  Electric  Companjr 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Dayton   Fan   &  Motor  Co. 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Beardslee    Chandelier    Mfg.  Co. 
Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Compan/ 
Walger  Connector  Company 

FIXTURE  PARTS 
Friedley-Voshardt  Company 

FLASHLIGHTS 
Northern  Electric  Company 
Spielmann  Afendes  Registered 

FLEXIBLE  CONDUIT 
Hatheway  Sc  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 
Electric  Service  Supplies  Conin.nnv 

FORM  STEEL  BOXES 
Canadian  Drill  &  Electric  Bo.x  Company 

FUSES 

lliissman  Mfg.  Cornpany 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  ft  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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THIS  TRADE  MARK 


Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


Make  all  the  money  you  can — in  the  next  six  weeks  with 

THE 


Electric  Fan 


6  inch  retails  in  Canada — $8.50 
9  inch  retail*  in  Canada — 12.00 


THE  P^l;ji|*^,_||3illl 

IS  THE  ROM  \NCE  OF  THE  FAN  TRADE 


The  new  1919  model  and  guarantee  insures  big  business  and  no  complaints.  Our  Saturday 
Evening  Post  ads.  alone  will  sell  thousands  for  the  dealers  in  Canada— IF  YOU  HAVE  THEM— 
Your  sales  are  sure. 

The  dates  of  advertising  are  as  follows:— "The  Saturday  Evening  Post" 
alone— July  5,  July  19,  Aug.  2  Aug.  9,  Aug.  16,  Aug.  23  and  Aug.  30 

The  A.  C.  Gilbert -Menzies  Company,  Ltd. 

439  Kind  St.  W.,  TORONTO 

GILBERT'S  TOY  MOTORS      ELECTRICAL  SETS      GILBERT'S  VIBRATORS  AND  SEWING  MACHINE  MOTORS 


CO 
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FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General   Electric  Company 
Canadian   Westinghouse  Company 
Electrical   Maintenance  &   Repairs  Company 
Ferranti  Electrical  Company  ol  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Power  Plant  Equipment  Company 
Thomson   Company.   Limited,  Fred 
Toronto  &  Hamilton   Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electiic  Co,  Supiily   I  (cpai  t  mkiu 

GUARDS  (Lamp) 

Electric  Service  Siipi>l''-f  '  "nii'.niy 
Harvey    llubhell   (  onii)aiiy 
McGill  Manufacturing  Company 
Monarch    Electiic    C  on.pany 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can 
ada.  Limited. 

HEAD  GATE  HOISTS 
Hamilton   Company.  Wni. 

HEATING  DEVICES 
Canadii'i  General   Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HIGH  VOLTAGE  FUSES 
Electrical  Engineers  Equipment  Co. 

HYDRAULIC  MACHINERY 
Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco  \ 

HYDRO  ELECTRIC  MACHINERY 
Canadian  AUis  Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson   Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian   Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol   Chemical   Product!  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauUinc  St  Sons  Company,  J. 

INSULATORS 
Canadian   Porcelain  Company 
Canadian   Weitinghouse  Company 

F.lectric  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney    Electric    Company   of  Canada 

Mica  Company  of  Canada 

Northern   Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard   Electric  Company 

IRONS  (Electric) 
Canadian  General   Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electric*  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian    l.aco  Pliilips   Co.,  Limited 
Electrical    Maintenance    Si    Repairs  Company 
Mall  &  Co.,  W.  A. 
Hatheway  &  Knott 
Nortiiern  Electric  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian   General  Electric  Company 

IClectiical  Engineers  Equiimient  Co. 
Electric   Service   Supplies  Company 
Moloney    Electric   Company   of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General    Electric  Company 

F.lectric   Service  Supplies  Company 

Northern   Electric  Company 

Ohio   Brass  Company 

Pringle,  R.   E.  T. 

Steel  Company  of  Canada.  l  imited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams- Ragnall   Electiic  Company 
Canadian   General   Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds   Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
>.'ationaI  Metal  Molding  Company 
fungle,  R.  E.  T. 

METERS 

Canadian   General   Electric  Company 
Chamberlain  &   Hookham  Meter  Company 
Ferranti   Electrical  Company  of  Canada 
Great  West   Electric  Company 
Northern   Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros, 

Mica  Company  of  Canada 

MOTORS 
Canadian   Crocker-Wheeler  Company 
Canadian  General   Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Pominion  lion  &  Wrecking  Company 
Duquesne  Electric  &  Mfg  Company 
Electrical  Maintenance  Sc  Repairs  Company 
Electric   Repair   &  Contracting  Co. 
Ferranti   Electrical   Company  of  Canada 
Great   West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln   Electric  Company 
MaoGovern  Sc  Company 
Northern  Electric  Company 
Petrie,   Limited,  H.  W. 
Pringle,  R.   E.  T. 
Robhins  &  Myers 
Thomson   Company,   Limited,  Fred 
Toronto  Si  Hamilton   Electric  Company 
Wagner   Electric   Mfg.   Company   of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

CalehauEh   Self-Lubi  icatiiig   Cai  hon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Bo.x  Company 

OFFICE  FURNITURE 
Canadian  Office  St  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Electrical   Engineers  Equipment  Co. 
•Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 
Ohio    Brass  Company 

PANEL  BOARDS 

lienjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
1  levoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Agenciea  Regd. 


PAINTS  &  COMPOUNDS 
G.    &    W.    Electric   Specialty  Company 
McGill    Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard   Underground  Cable  Co.   of  Canada 

PHOTOMETRIC/ L  TESTING 
Electric  Testing  LaboralorivS.  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  II.  J.  S. 
Fethersionliaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  .Service  .Supjilies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &   Engineering  Company 

IJamiiloM  Company.  Win. 

PLUGS 

Benjamin    Electiic    Manufacturing  Company 
Hatheway  &  Kmitt,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindslcy  Bros.  Company 
Noithern    Electric  Company 

POLE   LINE  HARDWARE 

Acme  .Stamjiing  Sc  Tool  Woiks,  Limited 

llubbell  Company,  Harvey 

Nortiiern    Electric  Company 

Steel   Company  of  Canada.  Limited 

PORCELAIN 

Canadian    Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois   Electric    Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern   Electric  Company 

Standard   Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving   Hydraulic   &    Engineering  Company 

M.ncGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian    Allis-Chalmers  Company 

RECEPTACLES 
Canadian   General   Electric  Company 
Benjamin    Electric    Manufacturing  Companf 

Hubbell  Company.  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.   E.  T. 

REFLECTORS 
Harvey   Hubbell  Company 
Pittsburgh  Reflector  &   Hknninating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical   Maintenance  &   Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  A  Repairs  Company 

Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

.Monarch    Electric  Company 
National   Metal   Melding  Company 
Northern  Electric  Company 
Pringle,  R.  p.  T. 

SHADES 

Beardslee   Chandelier   Mfg.  Company 

SHADE  HOLDERS 

ll.uvey   Hubbell  Company 

SOCKETS 

Benjamin    Electric   Manufacturing  Companir 
Canadian    General    Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National   Meta)    Molding  (Company 
Northern  Electric  Company 
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Ik  M      m  C  O      1        Subject  to  prior  sale,  we  a^s 

Motors   rOr   Oale  offonnK.heJonowin>rMoto 

1— Packard  Electric  Co.  Motor.  30  H.P.,  3  phase.  60  cycle.  550 
volt.  900  R.P.M  .  complete  with  pulley  and  starting  box.  Serial 
number  257. 

1— Canadian  Crocker-Wheeler  Co.  Motor.  10  H  P..  3  phase.  60 
cycle.  220  volt,  900  R.P.M..  size  116-Q.  complete  with  pulley 
and  starting  box.     Serial  number  7309. 

1— Wagner  Electric  Co.  Motor.  Type  B  P..  Model  14-V.  10  H.P.. 
3  phase.  60  cycles.  220  volts.  1720  R.P.M.  Complete  with  pul- 
ley and  starting  box.     Serial  number  104529. 

1— Canadian  Westinghouse  Motor.  Type  C  C.L  .  2  H  P..  220  volts. 
3  phase.  60  cycles.  1700  R.P.M..  with  pulley.  Serial  number 
4251 

1 — Packard  Electric  Co.  Motor.  15  H  P..  3  phase.  60  cycles.  220 
volts.  1200  R.P.M..  complete  with  starting  box  and  pulley. 
Serial  number  640. 

All  of  these  Motors  are  in  First  Class  Running  Order. 

The  St.  Catharines  Machinery  Co.,  Limited 

ST.  CATHARINES.  CNT. 


Model  FC  8  cylinder.  2UU  H.I',  at  1400  R  P.M.  Sterling: 
Commercial  engrine. 

Pump  Dealers! 
Construction  Engineers ! 

Sterling  gasoline  engines  for  emergency  pump 
and  generator  drives,  slioiild  be  employed  as  stand- 
by plants  for  fire  protection,  etc.,  ir.  every  village, 
municipality  or  manufacturing  plant.  Send  for  cat- 
alog, become  familiar  with  Sterling  power  and  its 
possibilities,  and  add  another  source  of  profit  to 
your  business.  The  demand  is  just  opening  and 
Sterlings  are  the  quality  engine. 

STERLING  ENGINE  COMPANY 

Department  C  7 

BUFFALO,  N.Y. 

Complete  line  10  to  300  h.p.,  2,  4,  6  and  8  cylinders. 



Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Enguieering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


The  National  Cartage  &  Supply  Co. 

Limited 

Quebec,  -  Canada 

Western  &  Northern  Cedar 
Poles,  Posts,  Pilings  and 
Railway  Ties 

Prompt  shipments  assured 


CONFIDENCE  IN 


Automatic  Start  Induction  POLYPHASE  MOTORS 

iiuTt-ascs  witli  tfieir  use.  'rht'>  an-  particularly  dfsirable  for  <ic- 
velopiiig  a  heavy  starting  torque  where  the  starting  current  is 
hmited  or  wliere  fuse  prot.-ction  is  necessary. 


They  Keep- a- Running 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Street*,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.   VV.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rvidel- IJelnap    Machinery    Co..    Ltd.,    157    Shaughnessy  Bldg., 

iMcGill   St..  Montreal. 
Rankin  &  Clicrrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 
r.issett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 
Kiicdley- Vosliai  dt  Company 

STANDS— VISE,  PORTABLE 
Martin  &  Sons,   H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart   Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Cornpany 
Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle.  R.  E.  T. 
Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
llatlieway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National   Metal   Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
F^lcctrical  Engineers  Equipment  Co. 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarcli    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 
Monarch    Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Nortliern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams- Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 

(  iimhi  rlaiifl    Electric    Mfy.    C  ompany. 
l)oniinioii  Iron  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Moiiarcit    J'Jectric  Comitany 
Nortliern  Electric  Company 
Packard  Electric  Company 

Thoidarson   Electric   Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern   Aluminum  Company 


TURBINES 
Boving  Company  of  Canada 
Canadian  Allis-Chalmen  Company 

Hamilton  Company,  Wni. 
MacGovern  &  Company 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,   Limited,  G.  M. 
Northern    Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston   &  Company 

Onward  Manufacturing  Company 

Pringle,   R.   E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WAGON  LOADERS 

I'ortahle   Machinery  Co. 

WASHING  MACHINES 

Onward  Manufacturing  Company 

WATER    POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

llainiltoii   Company,  Wni. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian   Allis-Chalmers  Company 

WELDING  EQUIPMENT 
Lincoln  Electric  Company  of  Canada 

WIRE 

lioston   Insulated  Wire  &  Cable  Company,  Ltd 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground   Cable  Company  of  Can 
ada,  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  I,. 


SERVICE 


"Lancashire" 
All  British 
Motors 

and 

Spare  Parts 


,arried  in 


in 


Stock 


Toronto 


Branch  Office 

602  NewBirksBldg. 

MONTREAL 


REPAIR  SHOPS 


TORONTO 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 
Motors 
Generators 
Transformers 


Head  Office 

45  Niagara  St. 
TORONTO 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sairs  OfTiccs  and  Branch  Wareliouscs : 

UA  I'.r-aver   Mall  Hill.  iMOMKKAI. 
5'.ll'  Noire  Daine  Avenue.  WINNII'KC. 
074  Bar.ington  Sl.  HALIFAX. 
W  H  TIazlilt  &  C  o..  I.ld  ,  1)15  Georgia  St.  West.  VANCOUVER 

Prompt  shipment*  from  Fkctorj  or  nearest  Warehouse 


WALGER  CONNECTORS 


Pa^ert  Pending  U.  S. 

rnsulatinp    Shell    ami  Cap 

No  mistake  can  be  made  with  the  use  of  Walger  Connectors.  There  is  only  one  Walger  way  and 
that  is  the  right  one.    No  Blow  Torch,  no  acid,  tape,  or  solder,  etc. — a  screwdriver  and  a  knife  to  strip 

the  wire,  that's  all. 


For  Condulet  Connections  and  Tap  Joints 

Passed  by  the  National  Board  of  Fire  Underwriters  and  the  Hydro  Electric  Power  Commission  for  No.  12  wire  and  under. 
Ask  your  jobber  for  them  and  Discard  that  Blow  Torch. 

Walger  Connector  Co. 
ifenV  C.  JACKSON,  22  College  Street,    TORONTO,  ONT. 


ALLEN  ALUMI-SODER 

A  new  product  combining  the  now-famous 
Allen  Alumi-flux  with  pure  50-50  soder  in  a 
form  ready  for  use. 

It  can  be  depended  on  to  make  a  strong, 
enduring  joint  in  aluminum  to  aluminum  or  to 
any  other  metal. 

Send  for  test  sample. 

Bissett  &  Webb 


126  Lombard, 


Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.^  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  Inquiries  to— 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration pur^ioses  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Lincoln  and  Others,  New  and  Second-hand, 
in  Stock  in  Toronto. 


2—  5 

H.P., 

I5OO  R.P.M.  L 

iTicoln 

2—  5 

H.P., 

750  R.P.M. 

Lincoln 

4—  \ 

H.P 

,  1500  R.P.M., 

Lincoln. 

1—  1 

750 

General  Electric 

1500 

Lincoln. 

2—  :i 

1500 

Lincoln. 

5—  5 

1500 

Lincoln 

1—10 

1400 

Westingliouse. 

2—15 

1500 

Lincoln. 

1—25 

750 

Westinghouse. 

1—25 

750 

General  Electric 

1—30 

750 

Westinghouse. 

1—35 

750 

Westinghouse. 

1—  1 

HP. 

1200  R.P.M., 

Westinghouse. 

1—  1 

1200 

Lincoln. 

1—  2 

1800 

2—10 

1200 

1—15 

1200 

1—35 

1200 

1—  1 

H.P. 

ISOO  R.P.M., 

Lincoln 

2—  2 

1200 

.•J— 

1200 

1—15 

1200     .  " 

2—50 

900 

2—75 

900 

1—100 

900 

1  25Cvcle 
/  220  Volt  ^ 


25  Cycle 
550  Voiis 


eoCyc'e 
22OV0IIS 


60  Cycle 
550  Volts 


Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg  TORONTO 


Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 

TORONTO 

Montreal  Office 
128  Corittine  Bldg. 


Resurface 
Commutators 
While  in 
Service 

The    Ideal  Resurfacer 
m'W    keep    your  commu- 
tators   in    perfect  condi- 
tion.      You    can  forever 
elirrirate  the  trouble  and 
expense  of  shutting  down 
equipment  to  turn  down 
ccmrr.uta'.ors   cn   a  lathe.    They  can   be  kept 
in  perfect  condition  by  the  occasional  use  of 
■ic  ideal  Re~u  lacer  while  running  under  full 
load. 

IDEAL 

COMMUTATOR  RESURFACER 

is  a  manufactured  abrasive  block  that  will  quickly  cut  down 
high  mica  ridges  and  high  bars,  smooth  out  grooves  and 
low  spots  on  your  commutators.  It  is  non-metallic  and  non- 
copper  collecting.  Not  a  natural  stone,  sometimes  hard  and 
sometimes  soft,  that  clogs  with  copper  dust,  but  a  specially 
prepared  product  of  uniform  density  and  cutting  quality  through- 
out. 

FOR  "D  C"  OR  "A  C"  EQUIPMENT 

The  Ideal  is  equally  evFective  on  both  "D-C"  and  "A-C"  equip- 
ment— it  will  keep  commutators  and  collector  rings  smooth,  free 
from  sparking  and  save  in  wear  and  tear  upon  carbon  brushes. 
It  will  pay  for  itself  many  times  through  increased  efficiency  of 
your  equipment  and  in  time  and  labor  saved,  keeping  commuta- 
tors and  collector  rings  in  A-1  condition. 

SEND  THE  COUPON 

In  order  that  you  may  convince  yourself  of  the  value  of  the 
'il^al  we  want  you  tjo  try  it  out  on  your  own  equipment.    If  you 

like  it  send  us   a  check — if  not  return  it  at  our  expense  the 

trial  will  not  have  cost  you  a  cent.  That  is  fair — fill  out  the 
coupon  now  while  the  matter  is  in  mind. 

The  Ideal  Commutator  Dresser  Co. 

4  South  Dearborn  St.,  Chicago 


Send  the  Coupon  for  Free  Trial  to  our  Nearest 
Representative 


Cleaton    Company    (Canada)  Ltd., 
££9    Coiibline  Building, 

Montreal,  Quebec. 

W.  J.  Yeo  &  Co., 

413  McLean  Block,  Calgary,  Alta. 

Gentlemen;  Flease  send  me  an  Idial 
Ccn  n:utator  Resurfacer  for  free  trial. 
■  t  1  hks  .t,  I'll  pay  for  it.  If  I  don't 
like  it,  I  will  return  it.  I  want  to  use 
it  cn  equipment  with  approxim.ale 
r.p.m.,  width,  diameter  and  clearance, 
as  follows : 


Approximate  R.P.M   •  •  • 

Diameter  of  Commutator  or  Ring   

Approx.  width  of  commutator  or  ring  surface.... 

Approx.  distance  between  brush  sets   

Condition    Coll.    Ring  Material 

(Copper,   Steel,  etc.)   

My  name  is   Position   

Company   

Company  add.'css   

City   State  
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Are  Your  Lamps  Imprisoned? 

THE  LCX^N  INVENTION 


prevents  loss  by 
theft  or  brcakacre. 


Get  our  list  describing  the  Loxon  Lamp 
Guards,  and  giving  prices  and  particulars  of 
tliis  and  many  other  Electrical  Specialties. 


McGILL  MANUFACTURING  COMPANY 

VALPARAISO,  INDIANA. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


H  t 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  modern  means 
of  supporting  over- 
liead  wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Standard  Armatures,  Coils  and  Commutators 
in  Stock.  Material  and  Experience  for  Quick 
Thorough  Repairs  on  Every  Size  Or  Type  of 

A.C.  or  D.C.  Machine. 
Factory   Recently   Doubled.     100  Electrical 
and  Mechanical  Experts  Anxious  to  Serve  You 

Cleveland  Armature  Works,  Inc. 


Est.  1893 


Cleveland,  Ohio 


Inc.  1918 


"Clearlite"  No.  2609 

'■  Clearlite  "  fixtures  are  made  for  almost 
every  purpo-c  and  to  meet  all  conditions. 

Because  of  the  high  quality  glass  they  pro- 
duce a  soft  diffused  light,  without  glare.  The 
especially  designed  white  enameled  reflector 
assures  the  utmost  in  lighting  efficiency,  down- 
ward, where  it's  wanted. 

Write  for  descriptive  folder. 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort   from    our    nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sale«  Office— 72  W.  Adams  St.,  Chicago.  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


(.fi 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarlcs  H.  mitcbell 
Pcrdval  H.  IDilM 

Consulting  and  Sapervltln* 
Cnfllnctrs 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Kngineering. 

Trader*  Bank  Building,  TorontO 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping:  of: 
Electric  Power  Apparatus,  Wires,  Cables. 
Insulators,  Transmiision  Towels  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam.  Gas 

Plans.  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   Bldg.,   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Superrision  of  Lightins  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  e«17       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 
501  Exc«Uior  Life  Bldg.  TORONTO 


Canadian  Waier-Powers  Agency  (Reg.d) 

Charles   Brandeis,   C.E.,  E.E. 
Consulting  Engineer 
'I'liis  Agency,  managed  by  Expert  Engineers, 
nigotiates  sale  and  purchase  of  developed  and 
undeveloped  water-powers. 

K.stimates  made  on  power  available  and  costs 
of  ilcvclopmcnt. 

390  Phillips  Place,  Montreal. 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        U.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :        A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 

Kent  Building.  TORONTO 
Yonge  and  Richmond  Sts.,    '  ^^^^^^  »  " 


y||[MARK5.  COPYRIGHTS  AnTOQ 


STANLEY  L10HTF007 

nCO'O  FATCNT  SOLIOITOn  AND  ATTOnNKT 

LUMSDEN    BLDG.(^*JVONG£")  TORONTO. 

NEW  BOOHLCT  Qr  COMPLRTC  INFORMATION  FRCC 
MaMT.oN  TH>*  FA^CM)  M,  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco  (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y..  U.S.A. 


FROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONI 
MAIN 
26tt 

RIDOUT  &  MAYBEE 

Kent  Bldg.,  Yonge  St. 
TORONTO       -       .       .  CANADA 


ESTABLISHED  1849 

BRAD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  346  and  348  Broadway,  New  Yorlc  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que.  ;  St.  John,  N.B. ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Aha. ;  Edmonton,  Alta. ; 
-Sydney,  N.S". 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 


through  not  being  able  to  take  care  of 
your  customers'  business  ? 
How  much  have  YOV  lost  in  Profit  on 
this  business? 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 
You  have  the  work  of  taking  out  and  re-installing  tht- 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Other*  are  doing  it.    Why  not  you?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phonei: 
Adelaide  002 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"ALWAYS  ON  THE  JOB" 


Night*  and  Holidays 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.  T.  Dale,  Manager.  Beach  1723 


Farms, — Country  Houses  and 

Isolated  Plants 

Requiring  Storage  Batteries 

should  buy  same  from  the  C.  H.  A.  Company. 

Our  works  at  St.  Johns,  Quebec,  make  and  supply  Electric  Batteries  of  all  kinds. 
Batteries  for  lighting  Towns  or  Electric  Trucks. 

Get  our  prices.    We  can  save  you  35%  customs  duties.    A  test  purchase  will  prove 
that  ours  are  the 

Cheapest  Storage  Batteries  in  Canada 

Secure  prices  today  from  the 

Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,        -  QUE. 
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CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON   -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 


Ca«.  No.  310— Two  Burner  Hot  Plate  and 
Cat.  No.  300— One  Burner  Hot  Plate 


Cat.  No.  106— Model  B.  6-lb.  Iron 


Make  Sure 
You  Have 


these  popular  Summer 
Appliances  in  Stock. 

If  you  haven't — we  have 


Send  in  your 
order  to-day 


Cat.  No.  180— Toaster  Stove 


The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


Vol.  XXVIII    No.  15 


Toronto,  August  1,  1919 


These  Four  Exclusive  Points  of  Advantage 

Form  the  Basis  of  the  Tremendous  Success  of  the 

BUSS  Renewable  FUSE 


*          I     ■         Terminals  are  seated  in  long  metal  grooves. 

ft  Jl     1  I     M         Impossible  for  terminals  to  be  out  of  line. 

Long  seat  prevents  any  possible  strain  on 
fuse  link.  Seating  of  terminal  makes  unnecessary  any  indented  or 
odd  shaped  washers  that  must  be  properly  seated  to  assemble  the 
fuse. 


•        I  Self-Aligning  Element.     No   renewable  fuse 

^\  I  W  T  ^ _  can  be  put  together  when  the  terminals  and 
link  are  not  assembled  in  a  straight  line,  yet, 
the  BUSS  FUSE  IS  THE  ONLY  ONE  IN  WHICH  ARRANGE- 
MENTS HAVE  BEEN  PROVIDED  TO  ENABLE  AND  GUAR- 
ANTEE THE  ASSEMBLY  OF  THE  ELEMENT  IN  A 
STRAIGHT  LINE. 


(Link  sets  between  lugs  on  terminals, 
bolts  are  pulled  up  tight). 


Link  cannot  be  pulled  out  of  line  when 


Metal  Ring  Inside  of  Tube.  The  metal  ring 
for  holding  the  cap  and  terminals  is  fastened 
INSIDE  the  tube.  THIS  MAKES  THE 
BUSS  FUSE  THE  ONLY  ONE  ON  THE  MARKET  NOT  AF- 
FECTED BY  THE  SHRINKING  OR  SWELLING  OF  THE 
FIBRE. 

(The  more  the  fibre  shrinks,  the  tighter  the  ring  is  held.     Consequently,  the 


more 

fuse  always  remains  tightly  closed 


preventing  the  escape  of  flame  and  gases). 


oint  4 


Floating  Element.  In  assembling  the  termin- 
als and  link  on  a  renewable  fuse,  a  variation 
in  length  as  much  as  y%"  occurs.  This  is 
due  to  the  clearance  in  the  screw  holes  in  the  link  and  terminals. 
Due  to  shrinkage  of  fiber,  variations  in  length  of  the  case  also 
occur.  THE  BUSS  IS  THE  ONLY  ONE  IN  WHICH  MEANS 
ARE  PROVIDED  FOR  AUTOMATICALLY  COMPENSATING 
FOR  THESE  VARIATIONS. 

(This  is  accomplished  by  making  the  slot  in  the  terminal  much  wider  than  the 
thickness  of  the  washer  seated  therein,  thereby  permitting  a  limited  movement 
of  the  terminal). 

Manufactured  by 

BUSSMANN  MANUFACTURING  CO. 

ST.  LOUIS,  U.  S.  A. 
Write  our  nearest  representative 

Jackson  Bl. 


New  York  731  Broadway.  Chicago  627  W 

San  Francisco  221  Second  St. 


Alphabetical  Index  to  Advertisers,  Page  8      Classified  Directory  to  Advertisements,  Page  60 


THE    ELECTRICAL  NEWS 


August  1,  1911) 


CHE  demand  for  Northern  Electric  prod- 
ucts and  the  fact  that  they  are  made 
by  the  largest  manufacturers  of  bare  and 
insulated  wires  and  cables  for  electrical  dis- 
tribution is  a  positive  assurance  of  quality. 

They  are  as  near  perfection  in  both  dependability 
and  durability  as  experience,  workmanship  and 
superior  materials,  combined  with  the  most  modern 
machinery,  can  make  them. 

Bare  copper,  rubber  covered  and  paper  insulated,  lead  covered 
cables  of  Northern  Eledlric  manufadture — are  designed  by  the  mo^ 
capable  engineering  skill  and  te^ed  to  ensure  safety  and  efficiency 
to  the  fulled  degree  possible. 

Our  nearest  House  will  be  pleased  to  submit  specifications 
and  prices  upon  request 

Aor/fy^r/r  Electric  Company 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 
VANCOUVER 


REGINA 

CALGARY 

EDMONTON 


lii 


Armoured  Cables 
Annunciator  Wire 
Armature  Wire 
Asbestos  Covered  Wire 
Automobile  Wire 
Bare  Copper  Wire 
Brewery  Cord 
Bridle  Wire 
Brass  Wire 
Bell  Cord 
Canvassite  Cbrd 
Copper  Clad  Wire 
Car  Wire 

Counterweight  Cord- 
Cambric  Insulated  Cables 
Deck  Cable 
Drop  Wire 
Electric  Heater  Cord 


Elevator  Cable 
Fixture  Wire 

Flameproof  Wire  and  Cable 

Lamp  Cord 

Lead  Covered  Cables 

Magnet  Wire 

Marine  Wire 

Motor  Boat  Wire 

Office  Wire 

Packing  House  Cord 

Pothead  Wire 

Paper  Insulated  Power  Cable 
Paper  Insulated  Telephone 

Cable 
Portable  Lamp  Cord 
Rubber  Covered  Wire 
Rubber  Covered  Cable 
Show  Window  Cord 


Signal  Wire 
Slow  Burning  Wire 
Slow  Burning  Weatherproof 
Wire 

Switchboard  Cable 
Switchboard  Cords 
Switchboard  Wire 
Telegraph  Cable 
Telephone  Cords 
Theatre  Cable 
Trolley  Wire 

Weatherproof  Copper  Wire 
Weatherproof  Iron  Wire 
Weatherproof  Aluminum  Wire 
Cable  Splicing  Compound 
Pothead  Compound 
Paper  Tape 

Cable  Terminals,  Etc..  Etc. 
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THIS  IRON  and  TOASTER  "Coast  to  Coast" 
Consumer  Campaign  is  for  your  benefit. 

Thirty  leading  papers  with  a  combined  circulation  of  more  than  a  million  copies 
are  now  carrying  the  message  of  these  Higher  Grade  Irons  and  Toasters  into  Can- 
adian homes. 

Here  is  j-our  opportunity  to  get  your  share  of  the  business  which  this  National 
advertising  will  create. 

You  make  a  nice  profit  on  each  sale — the  goods  are  made  in  Canada  and  cannot 
be  matched  for  mechanical  excellence,  beautiful  finish  and  quality  of  materials.  No 
finer  or  more  reliable  Heating  Appliances  were  ever  placed  on  the  Canadian  Market.  - 

North(^rft  Ekctric  CompartY 


MONTREAL 

CALGARY 


TORONTO 
OTTAWA 


LIMITED 

REGINA 
WINNIPEG 


HALIFAX  LONDON 
EDMONTON  VANCOUVER 


wfiTMWiinMiiir 
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KEYSTONE 


Car  Specialties 


Right  now,  of  all  times,  give 
your  patrons  full  measure  of 
service. 

Give  them  good  interior  car 
lighting  with  "Safety"  Car 
Lighting  Fixtures. 

Give  them  Faraday  High  Volt- 
age Car  Signal  Systems  so  that 
they  can  easily  signal  motor- 
men  to  stop. 

These  Keystone  Specialties  are 
designed  to  benefit  you  as  well 
as  your  patrons. 

Write  for  complete  data 


C  AB 

~r~^  •  600  VOLTS    NO  19«02 


lypKal  "Safety" 
Car    Lighting  Fixture 


E.S.S.Co. 
CAR  SIGN^i 
SYSTEM 

,  \  No  19403  M 


Faraday  High  Voltage  Car  Signal  Systems 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

1 7th  and  Cambria  Sts.  50  Church  St.      Monadnock  Bldg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Bldg.         703  Confederation       33  Melinda  St. 
Life  Bids- 
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Don't  Waste  Power  Through  Antiquated  Turbines 

Smith  Hydraulic  Turbines  Insure 

Efficiency  and  Stability 


Above  illustration  shows  single  vertical 
shaft  unit  for  open  flume  installation,  de- 
veloping 2,000  h.p.,  100  r.p.m.,  20'  head. 


The  illustration  to  the  right  shows  one 
of  two  single  horizontal  "  SMITH  '" 
units  furnished  C'hicoutinii  Pulp  Co., 
Ouiatchouan  Falls,  I'.Q.,  to  replace  an 
inefficient  installation  of  foieign  design. 
Kach  develops  ISOO  H.P.,  250  R.P.M., 
under  2:{0  ft.  head. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co. 

YORK,  PA. 
H.B.  VAN  EVERY,  Representative 
405  Power  Bldg.,  MONTREAL 


We  have  the  following  new  and  second  hand 


MOTORS  FOR  SALE 

650  Volts,  3  Phase,  60  Cycles. 


at  very  attrac- 
tive prices 


No. 

Horse  Power 

Speed 

Make 

200 

GOO 

Allis  Ch 

aimers  Ilullock 

150 

600 

Allis   Chalmers  HuUock 

6 

125 

720 

Crocker 

Wheeler 

1 

125 

720 

Slip  Ring 

5 

100 

900 

Lincoln 

4 

75 

900 

Lincoln 

1 

75 

1200 

General 

Electric 

4 

50 

900 

Geneial 

Electric 

3 

40 

900 

Lincoln 

1 

40 

900 

Slip  Riti 

g 

18 

30 

1200 

Crocker 

Wheeler 

20 

25 

1200 

Crocker 

Wheeler 

25 

20 

1200 

Crocker 

Wheeler 

2 

15 

900 

Lincoln 

0 

15 

1200 

Crocker 

Wheeler 

4 

15 

1800 

Lincoln 

20 

10 

1200 

Crocker 

Wheeler 

2 

10 

900 

Crocker 

Wheeler 

23 

TA 

1800 

Crocker 

Wheeler 

26 

1200 

Crocker 

Wheeler  &  C.  G. 

1 

IH 

900 

Wagner 

60 

5 

1800 

Crocker 

Wheeler 

20 

6 

1200 

Crocker 

Wheeler 

1 

o 

900 

Crocker 

Wheeler 

32 

3 

1800 

Crocker 

Wheeler 

15 

3 

1200 

Crocker 

Wheeler 

4 

3 

900 

Crocker 

Wheeler 

11 

2 

1800 

Crocker 

Wheeler  &  Lincoln 

Phone  or  write  us  for  prices 

ELECTRIC  REPAIR  &  CONTRACTING  CO.,  Limited 


Tel.  M 


413  St.  James  St.,  MONTREAL,  QUE. 
2177.    Main  l.S.  Night  Call,  Rockland  .'5523, 


The  Greatest  Single  Factor 

in  production  is  power  depend- 
ability. Your  motors  may  turn 
profit  into  loss  by  interrupted 
production,  idle  labor  and 
broken  promises.  The  risk  is 
too  great  to  let  first  cost  be 
the  deciding  factor  in  motor 
purchases. 

If  you  pay  more  for  Wagner, 
Quality  motors  you  are  buying 
power  insurance  and  freedom 
from  repairs. 

Eliminate  the  risk.   Send  for 
Bulletins  11713  and  11813. 

Tl^a5ii£jOafbicManiifa(toiiiiGniipaiiy 

of  Canada  Ldmited-- Montreal 

Power  Bldg.,  Montreal.  347  Adelaide  St.  W.,  Toronto. 
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"The  Perfect  Electrical  Insulation' 


Made  from  The  Anhydrous  Phenol  Resin  Compounds 
They  excel  in  Heat  Resistance,  Dielectric  Strength,  Mechanical  Strength,  Accuracy  of  Dimensions 

WRITE  FOR  CATALOG 

Redmanol  Chemical  Products  Co.,  656  W.  22nd  Street,  Chicago,  III. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  IN'SUI.ATOR  SUPPORTS  are  specially  designed 
niallealile  iron  clamps  made  in  foiii  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle 


Catalogue 
No. 
411(ifi 
4ir.'t; 


Primary 
Voltage 
100120 
lOOllIO 


Secondary 
Voltage 

S 
S 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS.  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

120  Liberty  Street,  NEW  YORK 


Electrical  Merchandise 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


rERRANTI 

FERRANTI  ELECTRICAL  EQUIPMENT 

is  the 

Standard 

of 

Efficiency 


Watt  Meter 


AMPERES 


Ammeter 


Ferranti  Electrical  Company 

of  Canada,  Limited 


26  Noble  St. 
TORONTO 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd.  592  Notre  Dame 
HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleman 
Timmins 


I? 

R 

A 
N 
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Boston  Insulated  Wire  &  Cable  Co.  59 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   58 

Brandeis,  Charles   58 

Branston  Company,  Charles  A  

British  Aluminium  Company   56 

Bussman  Electric  Co   1 

Calebangh  Self  Lubricating  Carbon 

Company   20 

65 
54 


Canadian  Bridge  Company   

Canada  Wire  and  Cable  Company. 
Canadian  Crocker  Wheeler  Co.  . . . 
Canadian  General  Electric  Co.  . . . 
Canadian  Drill  &  Electric  Box  Co 
Canadian  Hart  Accumulator  Co. 
Canadian  Krantz  Mfg.  Co.  ... 
Canadian  Laco-Phillips  Co.,  Ltd. 
Canadian  Porcelain  Company  . . 
Canadian   Westinghouse  Company 
Century  Electric  Company   . . . 
Chamberlain  &  Hookham  Meter  Co 

Limited   

Cincinnati  Specialty  Mfg.   Co.  . 
Clemens  Electrical  Corporation 
Cleveland  Armature  Works   . . . 
Conduits  Company,  Limited  .  . . 
Consolidated  Lamp  &  Glass  Co. 

Cutter  Company   

Cutter  Company,  Geo  

Dayton  Fan  &  Motor  Co.   . .  . 
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National  Electric  Heating  Co  
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New  Process  Specialty  Co   59 
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Ohio   Brass  Company   

Orpen   Conduit   Company    55 

Packard  Electric  Company    17 

Petrie,  H.  W   r,0 

Philadelphia  Electric  Company  Sup- 
ply Dept   50 

Phillips  Electrical  Works,  Eugene  F.  47 

Philip  &  Sons,  E.  J                         .  .  .58 

Pittsburgh  Reflector  &  Illuminating 

Company   54 

Pratt  &  Whitney   64 
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Robbins  &  Myers  Company   25 

Robertson  Ltd.,  J.  M   58 

Robertson  Mfg.  Co.,  P.  L   14 

Salisbury  Electric  Co  

Sammett,  M.  A   58 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan    6 

Spaulding  &  Sons  Company,  J.   .  .  54 

Spielman  Agencies,  Regd  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   59 

Steel  Company  of  Canada    11 

Sterling  Engine  Company    49 

St.  Catharines  Machinery  Co   49 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Co   53 

Thompson,  Clarence   58 

Thompson,  Fred  &  Co   68 
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Toronto  and  Hamilton  Electric  Co.  65 
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Wagner  Electric  Manufacturing  Co.  6 

Walger  Connector  Co   63 

Ward    Leonard    Electric  Company. 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance- 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thorough'y  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.2!)  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  N.o.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA, 
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A  GALVADUGT  BUILDING— General  View  of  the  Plant  of  the  International 
Nickel  Go.  of  Canada  Limited,  Port  Golborne,  Ont. 

GALVADUCT 

AND  LORICATED 


"GALVADUCT" 

The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  CONDUITS 


LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 
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Mr.  Dealer 

Part  of  our  campaign 
is  specific  helps  to  elec- 
trical dealers.  Cannot 
we  co-operate  with  you 
for  bigger  Lamp  sales  ? 
Write  us. 


Pleased 
Customer 

helps  to  build  you  good  will.  Reliable  goods  that 
will  live  up  to  your  claims  create  pleased  customers 
and  good  will.  In  your  lamp  sales  you  can  increase 
the  volume  with  the 

Edison  Mazda 
Tungsten  Lamps 

because  they  give  the  public  the  utmost  value  for  money. 
They  are  the  product  of  the  best  workmanship,  and  are  de- 
signed to  give  the  longest  service  on  the  least  expenditure  of 
current.  The  Edison  Mazda  lamp  is  well  known  to  the  pub- 
lic, and  the  dealer  has  no  introduction  to  give  his  customers. 

The  big  Edison  Mazda  advertising  campaign  is  creating 
a  demand  that  you  should  profit  by. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch   Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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"HAMILTON"  PIG  IRON  T^,:™"' 

of  AMMONIA         Baisic  Medicable  Foundry        STEEL  SHEETS 


FORCINGS 

Car  Axles 
Shape  and  Drop 
Forgings 

Carriage  and 
Automobile 
Hardware 


POLE  LINE 
HARDWARE 

Pole  Steps 
Cross  Arm 

Braces 
Guy  Clamps 
Guy  Rods 


SCREWS 

Steel,  Brass 
and 
Bronze 
Wood  and 
Machine 
Screws 


NAILS,  SPIKES 
& 

RIVETS 

Wire 
Cut 

Boat  and  Horse 
Shoe  Nails 
Railway 
Pressed  and 
Drift  Spikes 

Tacks 
Shoe  Nails 
Steel  and 
Copper  Rivets 
Burrs 


Purchase  the  Products 

of 

Canadian  Mills 


uphold  the  Glory  we  have  jointly  earned — to  honor  our 
noble  dead — to  comfort  the  wounded,  and  extend  to  the 
men  returned  the  hand  of  prosperous  welcome,  we  must 
cast  aside  all  forebodings  and  face  the  future  with 
unbounded  courage  and  confidence  and,  without  a  shadow 
of  doubt,  declare  to  the  World  that  this  Nation,  which  was  so 
quickly  and  successfully  transformed  to  a  War  basis,  can  be 
depended  upon  to  revert  to  Peace  conditions  with  equal  success. 
The  buyer  and  seller  must  recognize  their  duty  to  the  Nation 
and  co-operate  fully  to  the  end  that  all  products  that  can  be 
produced  in  Canada  by  Canadian  workmen  shall  not  be 
purchased  elsewhere. 


UR  Duty  is  plain;  Canada  with  Canadian  labor  and 
capital  can  produce,  manufacture  and  distribute  products 
sufficient  to  keep  the  wheels  of  industry  turning  to  the 
limit.  The  song  of  Prosperity  and  Happiness  should  ring  out 
all  over  the  land.  Let  us  sincerely  pledge  to  the  extent  of  our 
needs,  to  purchase  materials  produced  in  Canada  by  Canadian 
Workmen,  and  the  result  of  our  efforts  will  return  to  us  the 
Blessings  of  a  Prosperous  and  Happy  Nation. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


RAILROAD 

TRACK 
MATERIAL 

Angle  Bars 
Track  Bolts 
Tie  Plates 
Tie  Rods 
Spikes 


WROUGHT 
PIPE 

Black  Pipe 
Galvanized 
Pipe 
Nipples 
Couplings 


LEAD 
PRODUCTS 

Lead  Pipe 
White  Lead 
Shot 
Putty 


WIRE 

Steel  &  Brass 
Copper  &  Bronze 
Heavy  and  Fine 
Bright  Annealed 

Coppered 
Galvanized  and 
Tinned 
Stranded 
Steel  andCopper 
Cable 
Clothes  Line 

Staples 
Barb  Wire 
Woven  Wire 

Fencing 
Fence  Gates 


Bars 


Blooms 


Billets 


Wire       Wire  Rods 
Sheets 
Horse  Shoes 


Angles 

Channels 
Plow  Beams 
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MADE-IN-CANADA 

Illuminating  Glassware 


AT  OUR  FACTORY  IN  TORONTO 
We  manufacture  from  the  raw  materials  a  line  of 

Illuminating  Glassware 

comprising  over 


2,000 


Shapes,  Sizes,  Designs  and  Colorings,  and  the  line 
is  constantly  being  added  to 


"Moonstone"  the 
Efficient  Reflector 


A  Good  Sample  of  Our  "Moonstone" 
Semi-Indirect  Bowls 


Electric  Shades.  Many 
Shapes  and  Designs 


Always  insist  on  having  Canadian-Made 

Illuminating  Glassware 

JEFFERSON  MAKE 

The  manufacture  of  street  lighting  globes  made  from  our  ''Moonstone" 
and  "Lumo"  high  efficiency  glass  is  a  specialty  with  us. 

Jefferson  Glass  Company,  Limited 

Factory  and  Head  Office  :  388  Carlaw  Ave.       rp      |^  -p 
Down  Town  Show  Rooms:    164  Bay  Street      ^  U  K  U  IN  1  \J 


MONTREAL 
285  Beaver  Hall  Hill 


Bay 

WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 


.\iiKii<;t  1,  I'.MV 
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Service  Transformers 


Made 
in 

Canada 


Power 


Large 
Stock 

on 
Hand 


Transformers 


3  Phase 
POWER  TRANSFORMER 


Moloney  Service  and  Power 
Transformers  have  gained  ap- 
proval w^herever  they  have  been 
installed. 

They  are  produced  according 
to  the  best  principles  of  mechan- 
ical engineering,  by  a  staff  of 
skilled  experts.  That  is  the  secret 
of  their  reputation  and  wide 
adoption  throughout  Canada. 

Large  stock  of  Service 
Transformers  on  hand 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:   Prank  Darling  &  Co.,  Ltd.  Vancouver    General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  BIdg.,  Toronto 
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A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 


Electrical  Supplies 

Always  in  Stock  for  Immediate  Delivery 


COLUMBIA  BATTERIES 
EVEREADY  FLASHLIGHTS 
CONDUIT  &  FITTINGS 
SQUARE  D  SWITCHES 
EDISON  MAZDA  LAMPS 
RUBBER  COVERED  WIRES 
EMERSON  FANS 


arrow  flush  &  snap  switches 
'apex  vacuum  cleaners 
trojan  electric  washers 
majestic  heaters 
sockets  &  receptacles 
braiduct  &  flextube 
wiremold  &  fittings 


McDonald  &  Willson,  Limited 


Electric  Fixture*,  Supplies  and  Appliances 


347  Yonge  Street 


TORONTO,  ONT. 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


Strong  Selling  Features  of  Durable  Daytons 

Mean  Real  Profit  for  Dealers 


Illustrating  Durable 
Dayton  No.  676 

Six  blade  12  or  16  inch 
Oscillating  Fan,  con- 
vertible to  bracket 
position. 


Durable  Dayton  Fans  are  easy  to 
sell  and  good  to  sell  because  of 
their  quality — they  mean  satisfied 
customers  and  repeat  orders — Day- 
ton fans  are  sturdily  made,  for 
long,  untroubled  service.  They 
consume  less  current  and  their 
square-end  blades  deliver  more 
breeze. 


The  line  is  complete,  including 
electric  ceiling,  desk,  and  wall 
bracket  models  for  alternating  and 
direct  current,  exhaust  fans  and 
water  motors.  Easily  adaptable ; 
all  Dayton  desk  fans  can  be  immedi- 
ately converted  into  the  wall  brack- 
et type. 


Opportunity  to  "Cash  In" 


Demand  is  for  quality  now, 
stronger  than  ever  before — Day- 
tons  have  held  the  fan  quality 
leadership  for  26  years,  the  best 
fan  for  every  purpose. 


Durable  Dayton  dealers  are  giv- 
en co-operation ;  sales  helps  and 
advertising  that  brings  in  custom- 
ers and  profits. 


IVrite  for  Catalogue  and  Prices  Now 


DAYTON  FAN  &  MOTOR  CO. 


DAYTON,  OHIO 
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The  Devoe  Electric  Switch  Company 

Tiiese  Cuts  Represent  Some  of  the  Safety  Service 
Switches  We  Manufacture 


100  Amp.,  550  Volt  100  Amp.,  550  Volt  Compensator  Switch 

Our  new  Bulletin  No.  10  is  being  printed  and  it  will  be  ready  for  mailing  in  about  two 
weeks.    This  bulletin  will  show  a  complete  line  of  our  Safety  Service  Switches. 


All  our  Safety  Type  Switches  are  examined   and   labelled  under  the   direction   of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

''We  Lead,  watch  the  Others  Follow'* 

THE  DEVOE  ELECTRIC  SWITCH  CO. 

414  Notre  Dame  St.  West,  Montreal 
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Furnace  Transformers 


Transformers  For  Every  Service 

WR/TE  FOR  PRICES 

THE  PACKARD  ELECTRIC  CO.,  Ltd. 

ST.  CATHARINES,  ONT. 

Confederation  Life  BIdg.,  Winnipeg 

Agents :    Eastern  Electric  Co.,  Limited,  St.  John,  N.B.  Rose  &  O'Hearn,  Special  Agents 

Northwest  Supplies  Limited,  Vancouver,  B.C.  Toronto,  Ont. 

H.  S.  BROWN,  Ottawa,  Repre»entative 
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THE  aENENS  ELECTRICAL  CORR 

OF  CANADA.  ITD. 

(.KING  WILLIAM  &  FERGUSON  AVE< 

;Hamil^on  Canada^ 

A.jiLiii.iiili..jjiiiNj.ft^lj.jAiii..iB<ftiAii-.^ 


j.c 

Refillable  Fuses 


4  Cartridge  Type 


Knife  Blade  Type 

ALL  Copper  ends. 

The  J.C.  Refillable  Fuses  are  now  in 
general  use  throughout  Canada  by 
Power  Companies,  office  buildings, 
Government  buildings  and  other  large 
users. 

The  J.C  gives  a  sure  contact. 

The  J.C  Refills  are  accurate. 

The  fibre  tubes  do  not  char,  and  are 
asbestos  lined. 

The  J.C  Refillable  Fuse  is  simple  in 
construction  and  a  money  saver. 

Write  for  Bulletin  No.  6. 

H.E.P.C.  approval  No.  9. 

Manufactured  by 

Clemens  Electrical  Corporation 

Limited 

HAMILTON,  ONT. 

Eastern  Representatives: 
Electrics  Limited,  22  St.  John  St.,  Montreal,  P.Q. 


.\ilK\lst   I.  1910 
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^'Guardians  of  the 
Peace" 

FRANKFJN"  Devices,  installed  in  y,,ni- 
l)lant.  are  guardians  of  your  peace  of 
mind.     You  will  soon   learn   to  de- 
l)end  upon    them   and    to   ])nt  e(|uipnienl 
worries  behind  you. 

The  "FRANKLIN"  Disconnecting  Svvitcli,  cqnip- 
ped  with  the  "FRANKLIN"  Positive  Lock,  can- 
not be  forced  open  l)y  electrical  expulsion  strains. 
The  closed  bridge'  above  the  switch-blade, 
formed  by  the  locking  jaws,  prevents.  These 
jaws  can  swing  open  only  in  a  direction  oppo- 
site to  that  of  the  resultant  electrical  force.  Yet, 
by  the  rotating  action  of  the  cams  on  the  pull- 
ring  against  the  lugs  on  the  lock-posts,  a  single 
easy  pull  with  any  hook  swings  open  the  jaws 
and  withdraws  the  blade. 

Other  well-known  "FRANKLIN"  products  are 
Post-Type  Insulators,  Potheads,  Doors  for  Bus 
and  Switch  Compartments,  Instrument  Cutout 
Switches,  Cleat  Type  Insulators,  Air  Pressure 
Relays,  etc.,  and  the  new  "FRANKLIN"  Fuse. 
Write  for  descriptive  Bulletins. 

SELLING  AGENTS 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132  South  Eleventh  Street 
Philadelphia 


NT 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Bank  of  Hamilton  Building 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone 
Hldg. 

Chicago,   Monadrtock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 


great  deal 


wear  longer  because  they 
are  frictionless  and  self- 
luhricating.   The  remark- 
al>le    economy   of  these 
brushes    will    appeal  to 
on.     They   have   often  out- 
sted  the  ordinary  brushes  8 
to  12  times  over.    We  take  the 
responsil)ility  of  selecting  the 
right  grade  of  brush  for  any 
installation,  and  will  be  pleased 
to   send  •  you   an  information 
sheet  for  your  engineer  to  fill 
out.     This   will   save   you  a 
of    trouble    and  money. 


Write  for  our  latest  bulletin. 

Canadian  Representative*  : 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


The 
EDEN 
Electric 
Washer 


Good  Profits — Easy  Sales 

are  assured  for  the  dealer  who  handles  the 
Eden  Washing  Machine.  A  first  grade  ma- 
chine, that  once  sold,  stays  sold  and  brings 
new  customers. 

Write  for  our  proposition 

Great  West  Electric  Co.,  Limited 

WINNIPEG 

Distributors  of  Laco  Tungsten  and 
Nitro  Lamps 
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C-G-E 

Electrical  Home  Needs 

Bring  pleasure  and  comfort  into  every 
home  in  which  they  are  used — Pleasure  be- 
cause of  their  artistic  design  and  efficiency- 
Comfort  because  of  the  great  amount  of  time 
and  labor  which  they  save.  They 

Make 

friends  wherever  they  go.    The  economy  of  using  G.G.E.  Electric 
Labor  Saving  Devices  is  becoming  more  and  more  apparent  to  the 
modern  housewife  every  day.    She  realizes  that  if  she  wants  to 
make 

Summertime  Housekeeping 

a  pleasure  instead  of  a  drudgery,  that  the  only  way  in  wh 
it  can  be  accomplished  is  to  do  it  "  electrically  ".    It  is 

A  Pleasure 

for  the  dealer  to  sell  his  customers  G.G.E.  Devices. 
He  knows  that  every  sale  he  makes  means  a  satisfied 
customer  and  that  he  won't  have  to  lose  any  of  hi 
profits  in  continually  rendering  first  aid  to  appliances 
which  neither  give  satisfaction  to  himself  nor  his 
customers. 

If  you  are  not  already  handling  this  famous 
line  write  our  nearest  Sales  Branch  for  full  par- 
ticulars. 


Canadian  General  Electric  Co.,  Limited 

Head  Office      -  TORONTO 


Dranch   Offices:    Montreal.   Quebec,    Halifax,   Sidney,    St.  John,  Ottawa,   Hamilton,  London,  Windsor,   Cobalt,  .South 
I'orcupine,  Winnipeg.  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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4500  K.V.A.;  45700—26400-13200  volts  to  90— 100— 110— 120-130  volts, 
25  cycles,  3  phase,  Water  Cooled  Transformers 

Overloaded  for  4  years 

Four  of  these  Canadian  Crocker-Wheeler  heavy  duty  Transformers 
were  continuously  overloaded  during  four  war  years  in  the  produc- 
tion of  lerro-silicon  for  the  British  Admiralty  without  a  single  stop 
for  repairs. 

Northern  Electr/c  Comp 

LIMITED 

Montreal     Halifax     Ottawa    Toronto     London    Winnipeg     Regina     Calgary  Vancouver 

Canadian  Crocker- Wheeler  and  Service  are  now  obtainable 
all  across  Canada  at  the  above  offices 

THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 


any 


Manufacturers  and  Electrical  Engineers 

Hetd  Office  and  Work*  District  Of fices 

ST.  CATHARINES,  ONT.  TORONTO  MONTREAL 
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A  Few 


Products 


WRITE  FOR  ILLUSTRATED  BULLETINS  BOUND  IN  LOOSELEAF  FORM 


V 


tiHil'liiitiH 

M  109.    Learner  s  Set,  20  Ohm 


2Un.  Bell,  Iron  Box. 


Washing  Machine  Motor. 


112.    Oscillating  Fan. 


Sole  Agents  for  Western  Canada 

FEDERAL  AGENCIES 

WINNIPEG 
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New  display 
carton 

To  Help  You  Sell  More 


Reniamin  Two-Way  Plugs 

The  flat  one-color  reproduction  shown  here  can  nowhere  near  do  justice  to  the  orig- 
inal "Three-Plug  Carton"  which  is  handsomely  printed  in  four  colors,  to  show  ten  of 
the  many  handy  uses  of  the  Benjamin  Two-Way  Plug,  and  is  an  effective,  constantly 
'working  salesman  whether  it  be  placed  on  the  counter,  in  the  show-case,  on  the  shelf, 
or  in  the  window. 

This  attractive  carton  not  only  catches  attention, 
but  suggests  the  need  for  more  than  one  Benjamin 
Two-Way  Plug  in  every  home — and  gives  a  real 
cash  reason  for  buying  three  instead  of  one. 

Place  your  order  NOW— and  get  this  carton  working  for  you 

"Turning  One  Socket  into  Two"  is  the  title  of  a  new  illustrated 
folder   in   colors,  which   is   available    now   for  distribution. 

Send  us  your  name  and  address. 

Benjamin  Electric  Mfg.  Co.,  of  Canada,  Limited 


Toronto 


Ontario 


Alienist  1,  I'.UO 
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The  Sale  Which  Builds  Permanent  Good  Will 

For  Electrical  Service 


In  the  final  analysis  the  success  the  electrical 
dealer  and  central  station  will  meet  in  promot- 
ing the  use  of  electrical  home  equipment  is 
largely  up  to  the  service  given  by  the  devices 
they  supply. 

Cheap  devices  of  questionable  reliability  may 
be  easy  to  sell  at  the  start,  but  every  sale  of  an 
unreliable  device  becomes  a  boomerang  which 
makes  it  increasingly  difficult  to  get  new  con- 
verts to  the  electric  way. 

On  the  other  hand,  reliable  devices — though 
the  prices  may  make  the  first  few  sales  a  little 
more  difficult — create  an  appreciation  of  electric 
service  which  grows  of  itself  after  it  is  given  a 
start,  just  like  the  snowball  rolling  down  hill. 
For  every  satisfied  user  of  a  reliable  household 


electric  device  lends  her  voice  to  the  cause  of  the 
electrical  dealer  and  central  station. 

When  electrical  dealers  and  central  stations 
supply  R  &  M  Motor-equipped  devices,  they  are 
sure  of  an  operating  reliability  which  will  react 
favorably  upon  their  future  business. 

The  R  &  M  Motor  insures  reliability  from  the 
power  standpoint.  And  as  a  rule,  the  maker  who 
selects  these  motors  for  his  equipment  is  the  kind 
who  is  building  his  equipment  on  a  quality  basis 
throughout. 

And  R  &  M  Motors  help  make  the  initial  sales 
too,  for  as  a  result  of  dominant  advertising 
R  &  M  Quality  is  known  to  everyone  in  a  way 
which  prejudices  buyers  favorably  toward  the 
R  &  M  equipped  machine. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  4  Crowe 
Ottawa 


Dawson  ft  Co.,  Ltd. 
Montreal 


La  Cie  Codere  ft  Pils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  ElecUic  Co. 
St.  John 


John  Starr.  Son  &  Co.,  Ltd. 
Halifax 


Great  West  Electric  Co. 
Winnipeg 


Roeers  Electric  Co.,  Ltd. 
Toronto 


Uobbins  &  M^er$  Motors 
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Monarch  Specialties 


MADE  IN  CANADA 


11  •         f  1         J         are   the   only  Practicable 

t^Uli   Vxtldin    oOCkCtS    Socket  for  use  on  Tungsten 


Push  Switches 


or  Nitrogen  Lamps. 

SINGLE  POLE 

DOUBLE  POLE 

THREE  WAY 


//  Your  Distributor  Cannot  Quote  You  Price  WRITE  DIRECT 


No.  62587 


Ko.  62965 


No.  ITTbS 
Service  Insulator 


No.  1 


Ko.  61335 


No.  650D 


No.  247 
Pore.  Key 
Wall  Socket 


No.  317 
Pore.  Key 
Socket 


No.  227 
%   Brass  Cap 
Pore.   Key  Socket 


660  Watt 
Pull  chain 
Socket 


Monarch  Electric  Co.,  Limited 


District  Montreal 


St.  Lambert,  P.Q. 
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Pulverized  Coal  Opens  up  Possibilities 
of  Future  Economies 

In  considering  ways  and  means  of  cutting  the  cost  of 
operating  our  various  industries,  one  of  the  factors  that  is 
receiving  more  attention  is  the  use  of  pulverized  coal.  Pul- 
verized coal  was  used  many  years  ago  in  the  Portland  cement 
industry  where  pulverizing  machines — one  of  the  difficult 
problems  in  the  way  of  development — were  finally  brought 
to  a  high  state  of  efficiency.  It  is  now  being  utilized  at  the 
rate  of  about  six  million  tons  annually  in  this  industrj'.  •• 

Thia  form  of  fuel  has  been  gradually  taken  up  by  en- 
gineers in  other  industries.  For  example,  the  steel  industry 
uses  about  two  million  tons  annually;  the  copper  industry 
nearly  as  much;  it  is  being  applied  to  railway  locomotives 
where  the  demand  promises  to  be  enormous  and,  finally, 
stationary  power  plants  are  experimenting  and  reporting  eco- 
nomies over  the  old  stoker  system. 

Powdered  coal,  as  applied  to  these  industrial  phases,  is 
something  more  than  the  dictionary  definition  implies.  The 
coal  must  be  pulverized  to  an  impalpable  powder — so  that 
at  least  95  per  cent,  will  pass  through  a  lOO-mesh  sieve,  hav- 
ing 10,000  openings  to  the  square  inch.  The  finer  the  coal 
is  pulverized  the  more  efficiently  it  can  be  burned  because 
of  the  more  nearly  perfect  and  instantaneous  combustion. 
Pulverizing  coal  does  not  change  the  nature  of  the  coal, 
though  it  does,  in  effect,  change  its  form  from  solid  to  a 
semi-liquid.  As  the  coal  is  pulverized  it  is  mixed  with  air 
and  when  handled  in  a  conveyor  it  flows  like  water. 


Aside  from  greater  efficiency,  it  is  evident  that  the  use 
of  coal  in  this  form  would  make  possible  the  utilization 
of  much  of  our  supply  at  present  useless.  Low  grades  of 
lignites  and  mineral  coals  with  high  moisture  content,  waste 
coal  around  steel  plants,  silt  waste  at  the  mines  and  so  on, 
will,  with  the  development  in  powdered  coal  usage,  take  on 
a  value  equal  to  that  of  our  best  qualities  at  present.  A 
further  consideration  is  its  applicability  to  transport  through 
pipes.  The  day  may  yet  dawn  when  our  coal  supply  is  avail- 
able in  our  homes  and  factories  at  the  turn  of  a  tap,  just 
as  to-day  we  take  water  or  gas. 


Centralized  Power  Plants 
in  England  and  Canada 

An  interesting  item  appears  in  the  current  issue  of 
"L'onservation"  regarding  the  application  of  the  same  plan 
of  centralization  now  being  organized  to  take  care  of  Great 
Britain's  electric  supply  plants,  to  the  western  provinces  of 
Tanada,  where  somewhat  similar  conditions  obtain.  It  is 
l)ointed  out  that  the  cost  per  kw.  h.  in  certain  sections  of 
our  prairie  provinces,  where  demand  is  small  and  water 
power  not  available,  runs  anywhere  from  15  to  19  cents. 
Against  this  sum  it  is  figured  that  power  from  a  centralized 
plant  could  be  laid  down  at  about  5^  cents  over  a  radius 
of  150  miles. 

There  is  doubtless  enough  force  to  this  line  of  reasoning 
to  justify  a  thorough  study  of  the  situation  though,  on  its 
face,  there  surely  can  be  no  such  discrepancy  as  that  shown 
between  the  two  figures  quoted  of  19  and  5J^  cents  per  kw.  h. 
The  load  factor  of  40  per  cent.,  which  is  quoted,  is  probably 
above  the  average  that  could  be  obtained,  nor  does  the 
article  state  what  allowance  is  made  for  depreciation,  sink- 
ing fund.  etc.  If  even  a  figure  of  10  cents  were  possible, 
however,  the  expenditure  would  seem  to  be  justified. 

This  idea  of  centralized  plants,  located  advantageously  to 
an  easily  available  supply  of  coal,  so  that  the  question  of 
transportation  is  one  dealing  with  electricity  rather  than 
coal,  is  not  new,  of  course,  but  has  been  the  dream  of  many 
an  engineer.  Doubtless  the  biggest  difficulty  is  the  limited, 
intermittent  and  widely  scattered  demand  for  electric  energy. 
Each  year  as  the  western  towns  grow — and  they  must  grow 
again,  though  temporarily  at  a  standstill — the  dream  will  be 
nearer  realization. 

Then,  too,  there  is  the  farmer  to  be  reckoned  with. 
Many  a  prosperous  farmer  has  a  demand  equal  to  the  vil- 
lage of  former  days.  This  prosperous  element  in  our  com- 
munity, with  its  telephones,  mail  delivery,  pleasure  and  uti- 
lity automobiles,  now  see  enough  of  town  and  city  life  to 
appreciate  the  advantages  of  electric  power  and  light,  and 
— some  way  or  other — he  is  going  to  get  them.  Perhaps  it  will 
be  in  the  form  of  individual  plants,  but  the  better  way,  with- 
out question,  is  the  central  plant.  The  farm  demand  may 
well  be  the  means  of  changing  our  whole  system  of  electri- 
cal supply. 


Grand  Du  Bonnet  Falls  Development 

Work  has  commenced  on  the  new  hydro  development  of 
the  Winnipeg  River  Power  Company  at  Grand  du  Bonnet 
Falls  on  the  Winnipeg  River,  14  miles  north  of  Lac  du  Bon- 
net. At  this  point  an  island  in  the  river  forms  a  suitable 
location  for  the  main  dam,  which  will  be  about  2,000  feet 
long  and  70  feet  high,  of  concrete  construction.  The  power 
house  will  be  a  steel  and  brick  structure,  450  feet  long  by  140 
feet  wide  and  100  feet  in  height.  The  design  of  the  plant 
contemplates  an  installation  of  six  units  of  28,000  h.p.  each, 
or  an  ultimate  installation  of  168,000  h.p.  The  initial  installation 
will  consist  of  two  units,  or  approximately  56,000  h.p.  A  stor- 
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r>ge  reservoir  of  ,'3, 000  acres,  reacliiiis  upstream  a  distance  of 
five  miles,  will  he  formed  by  the  main  dam.  Power  from  the 
new  plant  will  be  transmitted  to  Winnipeg  over  a  douljle 
circuit  transmission  line  about  70  miles  in  lengtli  to  a  new 
transformer  station  to  be  built  in  Winnipeg.  A  second  doulile 
circuit  line  will  connect  the  new  plant  with  the  present  line 
of  the  Winnipeg-  Electric  Railway  Co.  from  I'inawa  to  Win- 
nipeg, about  five  miles  south  of  the  town  of  Lac  du  Bon- 
net. The  company  will  thus  have  the  advantage  of  a  loup 
line  to  fall  back  on  in  case  of  breakdown.  The  Northern 
Construction  Company,  Limited,  are  general  contractors  for 
the  work  and  will  finance  the  cost  until  the  bonds  of  the 
power  company  can  be  sold.  The  Winnipeg  Electric  Railway 
Company  will  be  the  principal  user  of  power  and  any  sur- 
plus will  be  used  for  commercial  purposes.  Mr.  V.  H.  Mar- 
tin, of  Niagara  Falls,  is  in  charge  of  the  design  of  the  plant; 
Mr.  R.  S.  Lea,  of  Montreal,  is  consulting  hydraulic  engineer; 
Mr.  L.  J.  Herdt,  of  New  York,  has  also  been  retained. 


Water  Powers  of  Pacific  Province 

The  report  on  the  water-powers  of  British  Columbia, 
which  is  about  to  be  published  by  the  Coinmission  of  Con- 
servation, places  the  total  estimated  24-hour  horse-power 
of  the  water-powers  of  that  province  at  about  3,000,000 
liorse-power,  in  round  figures. 

This  report  completes  the  series  of  water-power  re- 
ports which  the  Commission  in  1910  undertook  to  publish. 
The  investigation  of  the  water-powers  of  British  Columbia, 
of  which  the  present  report  is  the  result,  was  commenced 
in  1911  by  the  engineers  of  the  Commission,  as  stated  in 
the  report. 

The  report  contains  the  following  estimate  of  the  water- 
powers  of  the  province,  which  has  been  divided  into  dis- 
tricts, as  follows: 

24-hour 
horsepower 


1.  Columbia  river  and  tributaries  (north  of  the  Inter- 
national Boundary):  This  comprises  the  portion 
of  the  province  lying  between  its  eastern  bound- 
ary and  the  watershed  of  the  Eraser  river  .  .  .  .  610,000 
3.  Eraser  river  and  tributaries:  This  includes  prac- 
tically the  entire  area  of  the  great  Interior 
plateau   740,000 

3.  Vancouver  Island   270,000 

4.  Mainland  Pacific  coast  and  adjacent  islands  (ex- 
•    cept  Vancouver  islands):  This  includes  all  the 

rivers  north  of  the  Eraser,  which  drain  into  the 

Pacific   630,000 

-).  Mackenzie  river  tributaries    (a    rough  estimate 

made  for  inclusion  in  this  summary)    250,000 


(irand  Total  2,500,000 


The  above  total  includes  about  250,000  horse-power 
for  plants  already  in  operation,  but  they  do  not  include 
about  400,000  horsepower,  given  in  the  tables  in  the  report 
for  power  possibilities  on  streams  like  the  Eraser,  Thomp- 
son, Skeena,  and  Naas  rivers,  on  which,  because  of  the 
proximity,  of  railways,  or  possible  interference  with  the 
salmon  industry,  economical  development  cannot  be  con- 
sidered under  present  conditions.  Also  there  is  still  con- 
siderable territory,  especially  in  the  northerly  portion  of 
the  i)rovincc,  which  it  has  not  been  possible  to  investigate 
fully.  'I'hose  areas  may  yet  disclose  a  considerable  amount 
of  power,  as  stated  in  the  report. 

In  round  figures,  the  report  states,  the  total  estimated 
24-hour  i)ower,  including  an  allowance  for  all  the  entities 
above  mentioned,  may  be  placed  at  about  :i,(iOO,000  horse- 
])0  wer. 


The  Armstrong,  li.C,  power  and  light  station  was  de- 
stroyed by  fire  recently. 


Super-Power  Plants  in  Great  Britain* 

Tlie  recent  decision  to  ))roceed  with  the  sui)er-power 
station  scheme  for  electric  supply  in  Great  Britain  calls  to 
our  notice  what  should  he  done  along  these  lines  on  a  more 
modest  scale  in  certain  portions  of  Canada. 

The  l)ritish  plan  to  improve  the  sujjply  of  electricity 
throughout  Britain  contemplates  the  replacement  of  the  num- 
erous small  stations  now  in  operation,  by  fewer  but  much 
larger  stations  supplying  extensive  districts  through  high 
tension  transmission  networks.  There  will  be  a  gain  both  in 
economy  and  fuel  conservation  and,  in  many  cases,  the  qual- 
ity of  service  will  be  much  im|)roved.  This  national  electric 
supply  operates  under  the  supervision  of  five  commissioners 
appointed  by  the  Board  of  Trade;  these,  in  turn,  appoint 
district  boards  which  include  representatives  of  electric  un- 
dertakings, of  large  consumers  and  of  labour. 

Lancashire  .  is  to  be  one  of  the  first  areas  dealt  with, 
the  county  being  divided  into  three  districts.  Some  of  the 
smaller  stations  will  probably  be  shut  down  immediately,  the 
energy  transmitted  from  larger  existing  stations  being  sub- 
stituted. I'ollowing  the  building  of  the  new  super-power 
plants,  the  Commissioners  will  elmiinate  the  remaining 
small  stations  and,  also,  the  moderate-sized  plants. 

A  similar  situation,  however,  does  not  occur  in  Canada, 
as  by  far  the  larger  portion  of  the  capacity  of  our  hydro- 
electric stations  is  to  be  found  in  what  may  be  called  "super- 
power" stations;  many  of  them  are  also  interconnected  to 
allow  more  efficient  operation. 

There  is,  however  a  portion  of  Canada  where  the  ab- 
sence of  water  power  makes  it  necessary  to  supply  power 
from  steam  or  other  fuel  agencies.  This  area,  which  com- 
prises southern  Saskatchewan  and  adjacent  portions  of  Man- 
itoba and  Alberta,  is  becoming  of  much  importance  through 
its  rapid  agricultural  expansion  and  its  future  needs  should 
be  anticipated  so  far  as  possible.  As  pointed  out  in  a  re- 
port on  Electric  Generation  and  Distribution  in  Canada,  re- 
cently published  by  the  Commission  of  Conservation,  ade- 
quate supply  of  electric  energy  in  this  section  is  confined 
to  a  few  large  centres.  The  smaller  municipalities  have  in- 
stalled small  electric  plants,  which  are  usually  very  expen- 
sive to  operate  and  only  give  a  night  service.  The  high  rates 
which  have  consequently  to  be  charged  and  the  limited  ser- 
vice prevent  the  full  benefit  which  should  otherwise  be  en- 
poyed  from  the  various  uses  of  electric  energy.  All  these 
small  plants  through  concerted  action  could  be  replaced  by 
a  few  large  and  more  efficient  ones,  each  supplying  a  fairly 
extensive  district  by  means  of  electric  transmission  lines. 
The  cost  of  production  would  be  reduced  to  about  one-third 
and  a  better  service  supplied. 

The  example  given  in  the  above-mentioned  report  illus- 
tiates  the  possibilities  in  the  Estevan  district.  A  central 
Iiower  plant  at  Estevan  would  supply  transmission  lines 
radiating  in  various  directions  covering  a  total  length  of  150 
miles.  The  estimated  demand,  based  on  the  requirements 
of  the  near  future,  shows  a  total  of  some  600  h.p.  outside  of 
Estevan.  As  the  lines  would  only  carry  a  light  load  they 
could  be  built  cheaply  with  light  conductors  and  at  a  cost 
possibly  not  exceeding  $2,500  per  mile.  If  we  allow  a  load 
factor  of  40  per  cent  the  cost  of  transmission  would  average 
21/2  cents  per  kw.  h.  The  cost  of  production  in  the  central 
plant  would  be  froin  2J/2  cents  to  3  cents  per  kw.h.,  so  that 
the  electricity  could  be  delivered  for  an  average  of  from  5 
cents  to  5J/2  cents  per  kw.h.  at  the  various  small  centres  sup- 
plied. With  a  small  plant,  the  present  cost  runs  as  high 
as  from  15  cents  to  19  cents  per  kw.h.  Numerous  other  dis- 
tricts, if  treated  in  the  same  way,  would  probably  show  ad- 
vantageous results. 

•L,  G.  D,   in  "Coiisi-rv.ition." 


Aiariist    I.  I'.HV 
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Routine  Handling  of  Consumers'  Accounts 

Discussion  on  Valuable  Paper  by  Mr.  R.  C.  McCollum  Which  was  Printed 

in  Full  in  our  July  1st  Issue 


Mr.  HUlman  (Toronto):  \lr.  McCoIhim  is  to  l)e  con- 
gratulated on  his  paper,  which  seems  to  me  to  cover  the 
I  rincipal  points  of  billing  methods  in  an  efhcient  way  with- 
out going  too  greatly  into  details.  1  agree  with  Mr.  McCol- 
lum in  a  good  many  of  his  statements.  The  day  of  the  old- 
fashioned  register,  with  50  or  more  difTerent  consumers'  ac- 
counts on  the  one  page,  is  properly  going  into  the  discard. 
The  continuous  njethod  of  billing,  which  he  advocates  in 
municipalities  of  over  1,000  accounts,  is  proving  by  experi- 
ence in  the  case  of  large  concerns  to  be  the  most  desired. 

The  point  Mr.  McCollum  brings  up  in  connection  with 
the  marking  of  the  liouse  numbers  on  the  map  is  a  good 
one,  and  I  would  elaborate  that  a  little  further  by  saying 
that  houses  on  the  street  corners  be  definitely  marked  to 
show  what  the  street  number  is.  W'e  had  a  case  where  the 
offices  were  over  a  store  with  separate  entrance  to  both, 
l)Ut  both  bearing  the  same  street  number.  We  went  to  the 
proper  officials  in  the  City  Hall,  and  he  put  a  new  number 
on  one  of  the  doors,  and  we  have  therefore  had  that  build- 
ing numbered  to  suit  ourselves. 

Mr.  McCollum  mentioned  that  various  styles  of  billing 
forms  are  in  use.  Municipalities,  in  issuing  bills,  should  al- 
ways be  very  careful  to  see  that  the  name  of  the  municipal- 
ity is  on  the  bill.  We  frequently  get  cheques  in  our  office 
with  the  bill  attached  to  them,  but  on  which  no  municipal- 
ity's name  appears.  It  was  "Hydro,"  and  the  customer 
thought  it  must  belong  to  us. 

1  want  to  commend  the  addressograph  and  any  similar 
addressing  system.  One  point  Mr.  McCollum  might  have 
mentioned  in  his  paper  is  the  fact  that  it  serves  as  a  check 
on  seeing  that  every  customer  is  billed.  He  mentioned  a  case 
where  a  customer  might  be  billed  or  not,  just  as  the 
man  in  the  offices  decided.  But  if  an  addressograph  plate 
is  made  for  every  contract  signed,  that  addressograph  plate 
is  used  immediately  to  print  the  ledger  card  and  the  index 
card,  and  the  plates  are  kept  in  separate  files  and  the  bills 
are  handed  to  the  addressograph  clerk  every  day,  and  the 
cast-iron  rule  is  made  that  every  customer  whose  name  is 
filed  shall  be  billed. 

I  also  agree  very  cordially  with  Mr.  McCollum  in  his 
suggestion  that,  even  though  it  may  seem  a  little  extra 
v/ork,  detailed  records  of  cash  receipts  should  be  written 
up.  We  have  a  night  staff  that  take  the  stubs  from  the 
teller,  and  the  cash  book  is  written  up  in  accordance  there- 
with. There  is  nothing  so  satisfying  to  the  customer  when 
he  comes  into  the  office  as  to  be  shown  a  detailed  cash 
book  and  told  "There  is  the  amount  of  money  you  paid  us" 
on  a  certain  date.  The  fact  that  you  have  a  definite  chrono- 
logical cash  book  enabling  you  to  keep  records  in  a  busi- 
ness-like manner,  will  perhaps  convince  him  he  is  mistaken. 

I  must  confess  I  am  not  altogether  in  favor  of  a  card 
ledger  for  very  large  offices.  It  is  true  that  loose-leaf  ledg- 
ers take  up  a  good  deal  of  room,  but  I  do  not  see  why  our 
business  is  not  just  as  important  as  the  banking  business, 
and  it  is  only  in  the  last  few  years  that  bankers  would  con- 
sider the  loose-leaf  ledger  at  all.  They  have  been  gradually 
converted  to  it.  The  card  system  is  very  easy  as  a  matter 
of  reference,  but  also  very  easily  lost.. 

In  his  foreword  Mr.  McCollum  has  stated  that  the  card 
ledger  should  be  accessible  to  any  number  of  clerks  at  the 
same  time.    Well,  if  your  office  staff  numbers  half  a  dozen 


and  they  all  go  to  the  card  ledger  together  there  is  no  reas- 
on why  a  card  should  not  be  lost.  1  am  frankly  in  favor  of 
loose-leaf  ledgers  kei)t  in  a  locked  binder,  allhough  we  do 
use  card  ledgers  in  some  of  our  sul)si(iiary  Ixiokkeeping,  as, 
for  instance,  where  there  are  not  very  many  accoinits  to  he 
iiandled,  and  they  are  thus  easily  rei)lacea])le . 

I  do  not  altogether  agree  with  Mr.  McColhun  when  lie 
(as  I  would  put  it)  deprecates  the  necessity  of  a  trial  bal- 
ance being  taken  from  the  ledger  cards.  We  have  over  1()() 
ledgers  and  about  52,000  accounts,  and  we  take  a  trial  balance 
off  these  ledgers  every  month.  The  end  of  the  month  charges 
do  not  go  into  those  ledgers  until  about  the  Ttii  or  8th  .  f 
the  next  month,  because  we  include  the  bills  for  the  meters 
read  on  the  last  day  of  the  month  in  that  month's  working. 
In  the  case  of  the  meters  read  on  the  :nst  May,  it  is  not 
possible  to  get  them  out  before  the  5th  or  6th  June:  so  that 
means  that  ledger  is  not  posted  until  the  5th  or  6th  June. 
Kvery  one  of  those  ledgers  was  balanced  by  the  20th  June, 
and  we  carry  a  general  controlling  account  in  the  general 
ledger,  and  subsidiary  controlling  accounts  for  each  of  these 
ledgers,  so  when  the  ledger  keeper  takes  off  a  trial  balance 
he  knows  right  away  which  ledger  is  out  of  balance.  I  do 
not  think  a  public  accountant  would  be  justified  in  certify- 
ing to  thfe  customers'  balance  in  which  the  balances  were 
not  verified  by  a  detailed  trial  balance.  He  should  have  an 
opportunity  of  seeing  whether  they  are  bad  debts  or  recent 
bills.  If  banks  require  trial  balances  for  their  ledgers  1  do 
not  see  why  we  should  not  require  the  same.  You  can  do 
too  much  checking,  l)ut  at  the  same  time  a  certain  amount 
of  checking  should  be  done  to  see  that  the  accounts  are 
right.  If  you  are  going  to  balance  up  the  operation  ledger, 
the  construction  ledger  and  the  appliance  ledger,  T  do  not 
see  why  you  should  not  take  out  a  trial  balance  for  the  cus- 
tomers' ledger.  However,  Mr.  McCollum  has  touched  upon 
all  the  main  points  and  has  certainly  presented  to  us  a  real- 
ly up-to-date  method  of  handling  Consumers'  Accounts. 

The  President:  Mr.  Hillman,  has  your  ledger  a  sep- 
arate sheet  for  each  account  ? 

Mr.  Hillman:    A  separate  sheet  for  each  address. 

The  President:  In  other  words,  it  is  a  card  system 
bound  in  a  book  ? 

Mr.  Hillman:  Yes. 

Mr.  McHenry  (Walkerville) :    There    are    one  or  two 

jioints  in  connection  with  the  various  features  of  this  sys- 
tem which  I  thought  might  be  of  interest  to  various  utili- 
ties. One  is  in  connection  with  the  use  of  the  addresso- 
graph. We  have  been  using  the  addressograph  in  Walker- 
ville, and  up  to  the  end  of  last  year  we  found  it  fairly  satis- 
factory, but  we  were  having  new  plates  made  in  Toronto 
and  found  it  impossible  to  keep  the  addressograph  plates  in 
accordance  with  the  ledger  cards.  I  might  say  that  our 
population  is  rather  a  shifting  one.  People  are  always  mov- 
ing from  one  house  to  the  other  or  away  to  Windsor  or  De- 
troit, and  consequently  we  have  a  large  number  of  changes 
to  make  in  the  addressograph,  and  'we  found  it  paid  us  to 
buy  a  companion  machine  to  the  addressograph,  known  as 
the  graphotype  machine,  and  make  our  own  plates,  and  I 
think  in  any  utility  where  the  population  is  moving  rapidly 
and  changes  are  continuously  being  made  it  would  pay  that 
utility  to  do  the  same  thing,  to  make  their  own  plates.  In 
tliat  way  plates  can  be  made  for  new  customers  or  changes 
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can  he  made  tlie  day  following  the  applicatii^n  heing  taken 
in,  and  in  that  way  the  addressograpli  plates  will  always 
agree  with  the  ledger  cards. 

Mr.  McCollum  has  mentioned  in  connection  with  l)ills 
l)eing  sent  tlirough  the  mail,  that  window  envelopes  can  he 
used.  A  few  months  ago  1  ran  into  something  that  may  not 
have  been  brought  to  the  attention  of  other  municipalities. 
We  use  the  color  system  for  the  different  classes  of  ac- 
counts: white  for  residential,  pink  for  commercial,  and  yel- 
low for  power,  and  we  were  using  a  white  window  envelope 
without  transparency.  The  postmaster  very  kindly  called  my 
attention  to  the  regulation  which  states  that  the  envelope 
must  be  the  same  color  as  the  bill.  That  is  if  you  are 
using  a  yellow  bill  you  must  have  a  yellow  envelope,  and 
also  the  fact  that  no  color  shall  be  used  for  any  bill  which 
makes  it  difficult  to  read  the  address  put  on  either  by  hand 
or  by  addressogroph.  For  instance,  some  colors  of  ribljon 
might  give  you  on  a  blue  colored  bill  a  very  faint  impres- 
sion or  an  impression  rather  difficult  to  read,  and  the  post 
office  in  accordance  with  the  regulations  can  refuse  to  ac- 
cept any  such  bill.  I  do  not  know  whether  any  of  the  other 
utilities  have  had  this  brought  to  their  attention,  but  we 
happen  to  have  a  postmaster  who,  I  think,  spends  all  his 
nights  looking  up  all  the  little  by-paths  in  the  postal  regu- 
lations and  seeing  they  are  enforced. 

In  connection  with  the  use  of  the  adding  machine  for 
cash  book  entries,  I  think  that  is  could  be  used  l)y  utilities 
very  successfully.  It  has  been  used  by  the  Walkerville  com- 
mission for  a  year  and  a  half,  and  has  proved  very  success- 
ful. Previous  to  the  use  of  the  adding  machine  for  the  list- 
ing of  the  accounts  in  the  cash  book  the  cashier's  full  time 
was  occupied  in  taking  in  the  cash  and  making  entries  in 
the  cash  book.  After  the  installation  of  the  cashbook  system 
where  the  addfessograph  was  used,  we  found  that  the  cash- 
ier had  from  two  to  three  hours  a  day  to  spare  to  devote 
to  other  classes  of  work,  and  in  that  way  we  were  able  to 
get  considerably  more  work  out  of  that  particular  employee. 

Mr.  Hillman  made  the  point  that  he  is  not  altogether 
iti  favor  of  the  card  ledger  system  on  account  of  the  fact 
that  there  is  a  liability  of  cards  being  lost.  Of  course,  I  am 
not  familiar  with  what  would  happen  in  a  large  system, 
where  they  have  something  like  52,000  accounts,  and  there 
is  a  possibility  of  cards  being  misplaced  from  time  to  time, 
but  we  have  approximately  2,300  account  cards  (we  are 
using  the  card  ledger  system)  and  I  may  say  that  in  the 
last  year  and  a  half,  to  my  knowledge,  there  has  never  been 
one  card  misplaced  or  lost.  We  make  it  an  absolute  rule 
that  only  the  billing  clerk  or  the  cashier  himself  may  take 
cards  out  of  the  file;  any  other  employee  must  leave  the 
cards  in  the  file,  because  they  can  be  seen  and  any  infor- 
mation necessary  taken  from  them  without  removing  them 
from  the  file;  in  that  way  the  possibility  of  losing  ledger 
cards  is,  to  a  large  extent,  avoided. 

Mr.  Childs:  (Hamilton)  After  all,  it  eeems  to  me  that 
in  rendering  the  accounts  there  are  only  two  points  that 
must  be  considered— service  and  cost.  With  the  system  out- 
lined by  Mr.  McCollum  services  can  no  doubt  be  given, 
but  cost  also  enters  into  the  question.  He  suggests  giving 
the  meter  reader  three-quarters  of  the  work  he  got.  Of 
course,  you  are  losing  35  per  cent,  efficiency  there,  and  I 
question  very  much  whether  it  is  advisable  to  lose  that  25  per 
cent. 

There  is  one  other  question  in  connection  with  that  sys- 
tem: He  says  it  allows  for  unlimited  expansion.  Personal- 
ly, 1  cannot  see  how  that  works  out.  If  you  divide  the  city 
into  25  districts  and  you  are  extending  almost  entirely  east 
as  we  are,  how  are  you  going  to  allow  for  the  expansion. 
We  are  extending  to-day  at  the  rate  of  al)Out  2,000  consum- 
ers a  year,  and  we  must  allow  for  thai,  l)Ut  tliat  will  be  over- 
come in  a  short  time. 


It  is  interesting  also  to  learn  thai  these  cards  were  re- 
commended for  use  five  years  ago,  in  view  of  the  fact  that 
w::  have  been  using  them  for  the  past  seven  years  in  the 
SLme  colours  suggested. 

Mr.  Hiillman  also  menli(jned  the  question  of  losing  a 
card.  We  have,  as  i  said,  been  using  the  card  system  for 
the  past  seven  years,  and  we  also  have  a  meter  reading  card, 
and  if  the  billing  card  is  lost  it  is  immediately  discovered 
by  the  fact  that  the  meter  card  is  there  and  iuj  place  to 
post  the  meter  record  to.  We  have  now  over  18,000  con- 
sumers and  have  lost  one  card. 

Instead  of  the  cash  book  we  have  a  duplicate  account. 
We  don't  use  a  stub.  We  have  a  duplicate  account  made 
out  with  carbon  paper  on  the  typewriter  and  instead  of  the 
cash  book  we  have  those  duplicates  bound;  they  are  our  cash 
l>ook . 

Mr.  Hillman  points  to  the  fact  that  it  is  very  nice  to 
sh(jw  a  customer  an  entry  in  a  book  and  say:  "You  paid 
so  much  (jii  such  and  such  a  day.  We  can  actually  show  a 
duplicate  or  the  accounts  on  that  date  and  say:  "There 
is  the  account  you  paid  on  that  date."  We  have  a  double 
check  on  everything  that  goes  through  our  office.  Of  course, 
we  can  put  through  four,  live  or  any  number  of  checks  nec- 
essary, but  I  think  it  is  generally  cftnsidered  good  practice 
to  have  a  double  check. 

The  two  things  to  be  borne  in  mind  are  service  and  cost. 
Service  is  first,  but  there  must  be  a  reasonable  limit  or  oth- 
erwise you  could  say:  "Why  not  ten  checks  to  see  that  ev- 
erything is  a])Solutely  correct:";  and  we  don't  use  the  cash 
book. 

I  think  Mr.  McHenry  is  mistaken  in  regard  to  the  post 
office  regulation.  As  I  read  it,  it  is  that  that  portion  of 
the  enclosure  must  be  white  or  of  a  light  color.  We  have 
been  using  white  bills  for  residences,  blue  for  commercial, 
and  yellow  for  power. 

A.  E.  Clark  (Central  Ontario  System):  In  connection 
with  Mr.  McCollum's  paper  I  would  say  we  are  using  the 
very  latest  form  of  loose-leaf  ledger.  A  town  of  2,500  cus- 
tomers will  not  have  more  than  100  pages  in  a  ledger.  1 
do  not  think  we  would  consider  that  very  cumbersome,  es- 
pecially as  loose-leaf  ledgers  may  be  made  to  contain  any 
number  of  pages  and  may  have  any  number  of  binders  j'ou 
wish. 

I  would  like  to  call  attention  to  some  of  the  statements 
made  in  the  order  in  which  he  mentions  them  for  the  pur- 
pose of  showing  in  what  way  the  ledger  fulfils  the  condi- 
tions which  he  lays  down  as  being  fundamental. 

(1)  "The  record  should  be  concise,  but  in  sufficient 
detail  that  any  error  in  the  monthly  bill  can  be 
promptly  detected,  or  any  complaint  of  a  customer 
can  be  intelligently  discussed  without  going  back 
to  the  meter  card  or  any  other  record." 

The  register  is  very  concise  in  that  it  does  not  show 
any  information  which  is  not  absolutely  essential,  but  at  the 
same  time  we  are  of  the  opinion  that  it  shows  all  essential 
information,  both  from  the  viewpoint  of  the  local  office,  the 
engineer,  the  bookkeeper  and  the  auditor ;  the  rate  of  consump- 
tion is  shown;  practically  the  only  thing  which  does  not  ap- 
pear in  the  register  which  appears  in  the  cards  is  the  meter 
reading,  and  personally  I  do  not  think  that  that  is  neces- 
sary in  consumers'  accounts,  seeing  that  you  have  it  in  a 
meter  reading  card  and  do  not  in  very  many  circumstances 
have  to  turn  it  up. 

In  conversation  with  local  managers  I  have  found  that 
not  more  than  2  per  cent,  of  our  accounts  have  to  be  dis- 
cussed in  any  one  month  with  a  customer,  and  therefore  it 
should  not  be  necessary  to  do  a  certain  class  of  work  for 
98  per  cent,  of  your  customers  which  is  not  going  to  be  of 
use. 

(2)  It  should  occupy  the  minimum  office  space  and 
in  its  operation  be  as  noiseless  as  possible." 
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1  do  not  think  that  such  a  ledger  as  I  have  described 
occupies  any  more  space  than  a  card  ledger,  and  it  is  very 
easily  handled. 

(3)  It  should  be  accessible  to  any  number  of 
clerks  at  the  same  time." 

I  do  not  think  that  the  card  ledger  is  inferior  to  the 
consumers'  ledger  in  large  offices,  but  I  think  in  offices 
which  have  3,000  or  less,  the  register  is  more  economical, 
because  it  takes  less  time  to  handle  it.  and  by  being  sub- 
divided into  different  books  it  is  accessible  in  offices  of  such 
size  to  all  the  clerks  who  are  likely  to  use  it.  In  most  cases 
it  can  be  handled  by  one  clerk  or  two  at  the  utmost. 

(4)  The  index  should  be  rapid  and  definite  and 
should  provide  for  unlimited  expansion." 

Since  the  consumers'  ledger  is  written  over  every  year 
or  two,  it  seems  to  me  that  question  is  not  perhaps  so  im- 
portant, because  lines  can  be  left  for  vacant  and  unwired 
houses,  and  street  numbers  can  be  skipped  in  localities  where 
building  is  apt  to  be  carried  on  in  the  near  future.  In  a  great 
many  of  the  smaller  towns  there  are  no  street  numbers  and 
therefore  the  register  gives  a  perfect  index,  and  subject  in- 
dexes, either  alphabetical  or  such  As  are  mentioned  in  Mr. 
McCollum's  paper,  can  be  used  equally  well  in  connection 
with  the  register. 

(5)  It  is  especially  desirable  that  when  used  in 
Hj-dro  offices  where  a  uniform  system  of  rates  is  in 
force  throughout  the  F'rovince,  the  forms  should  be 
uniform,  to  secure  the  greatest  measure  of  economy 
in  installation  and  renewals." 

In  regard  to  the  cost  of  forms,  I  do  not  think  there 
is  very  much  difference.  In  the  case  of  the  loose-leaf  ledger 
the  binder  will  last  for  some  time,  and  all  you  need  to  do 
is  supply  new  sheets.  In  our  registers  we  have  a  narrow 
sheet  for  the  names  and  a  wider  sheet  for  the  financial  in- 
formation, various  columns  being  provided  for  the  different 
kinds  of  revenue.  Since  we  started  operating  we  have  had 
practically  no  troul>le  in  keeping  the  ledgers  in  lialance. 

(6)  It  should  be  possible  to  examine  the  charges 
for  any  particular  class  of  service  without  disturbing 
the  balance  of  the  accounts." 

If  there  is  more  than  one  ledger  it  should  be  qi'ite  pos- 
sible with  the  consumers'  ledger  as  with  the  cards,  and  they 
have  the  advantage  of  everything  being  in  front  of  the 
reader,  who  just  runs  his  eye  down  the  page  to  get  all  the 
information  he  wants.  Supposing  a  town  had  2,000  custom- 
ers, and  the  manager  wanted  to  scrutinize  the  accounts  to 
get  an  idea  of  how  they  were  being  handled  ?  Those  3,000 
could  be  handled  in  the  one  ledger,  which  could  easily  be 
looked  over  in  one  hour,  whereas  I  would  think  it  would 
take  nearly  a  whole  day  to  look  over  2,000  cards. 

(7)  The  records  should  be  so  kept  that  repre- 
sentatives of  the  Hydro-Electric  Power  Commission 
can,  in  the  minimum  time,  extract  from  them  such 
information  as  is  necessary  from  time  to  time, 
to  check  the  actual  working  out  of  rates  and 
modifications  of  same  as  is  required  by  the  provisions 
of  the  Power  Commission  Act." 

I  think  it  is  also  necessary  to  consider  that  the  accounts 
should  be  kept  by  the  ledger-keeper  in  a  manner  which  will 
keep  the  cost  within  a  reasonable  limit.  We  do  not  have 
to  re-write  the  ledgers  every  year.  There  is  a  separate  sheet 
for  the  names,  but  as  soon  as  that  sheet  gets  full  or  there 
are  many  changes  in  it  on  account  of  customers  changing 
their  addresses,  that  one  sheet  has  to  be  re-written.  How- 
ever, at  the  end  of  two  years  should  the  register  require  to 
be  re-written,  by  the  use  of  the  addressograph  the  whole 
of  the  names  and  addresses  can  be  put  in  in  one  day  or 
two  days  at  the  least.  I  tried  this  out  myself  in  the  case 
of  one  or  two  sheets,  and  I  am  convinced  that  by  using  the 
addressograph  the  annual  re-writing  of  the  ledger  will  no 
longer  be  looked  forward  to  with  any  apprehension. 

I  think  Mr.  McCollum  made  a  good  point  about  the 
billing  system.   The  recommendation  which  was  made  con- 


tained several  points  which  made  it  seem  that  the  custom- 
er's money  is  received  ten  days  approximately  after  the  bill 
is  sent  out,  and  in  the  case  of  the  Central  Ontario  system 
that  would  amount  to  nearly  $1,000  a  year  in  interest. 

In  the  case  of  those  towns  which  have  been  using  the 
continuous  billing  system  there  is  no  desire  to  go  back  to 
the  old  system.  The  Commission  is  putting  addressographs 
in  those  offices  where  there  are  enough  customers  to  make 
it  worth  while,  and  we  find  it  nearly  as  expensive  a  proposi- 
tion as  the  first,  but  the  advantages  are  very  marked.  The 
metal  plates  provided  are  very  easily  changed,  and  if  the 
customer  moves  you  simply  move  the  name  from  one  loca- 
tion to  the  other.  We  have  in  a  town  of  2,300  customers 
found  that  the  total  cost  of  installation  would  not  exceed 
$300.  Under  the  old  system  it  took  three  days  to  address  the 
bills,  whereas  it  can  now  be  done  in  a  couple  of  hours;  so 
you  will  see  the  machine  so'on  pays  for  itself. 

Mr.  McCollum  did  not  mention  the  practice  of  billing 
the  residential  and  smaller  commercial  customers  every 
second  mouth  instead  of  once  a  month.  We  find  it  will  be 
a  great  saving,  and  in  some  cases  extra  work  would  have 
been  necessary  if  we  had  not  done  this:  in  other  cases  the 
work  was  not  properly  done.  We  do  not  expect  to  have  any 
difficulty  with  this,  and  the  local  managers  are  enthusiastic 
about  it.  I  would  commend  this  to  the  consideration  of  the 
municipalities,  and  to  any  others  who  have  not  adopted  it. 
By  dividing  the  town  into  sections  and  billing  the  sections 
alternately  the  work  is  almost  cut  in  two,  and  the  bills  un- 
der Hydro  rates  are  so  small  now  that  the  customer  will 
not  feel  any  hardship  in  paying  two  months'  at  one  time. 

Mr.  McCollum  did  not  metnion  the  use  of  post  cards  in 
hilling  these  accounts.  We  purpose  putting  them  into  force 
in  January,  1920.  and  we  l)elieve  they  will  be  a  great  saving 
in  a  considerable  number  of  ways.  The  post  cards  are  the 
regular  stamped  ones  provided  by  the  Government.  There 
is  a  certain  saving  of  office  space  and  of  time  in  enclosing 
the  bill  in  this  way.  Money  has  been  saved  under  this  scheme 
amounting  to  $100  for  !)ills  and  $67.')  for  envelopes.  The 
only  disadvantage  we  see  in  tlie  i)ostcards  is  the  possibility 
of  {lefacement  in  transit.  Tlie  otlier  recommendation  was  to 
leave  out  the  meter  reading  data. 

I  trust  what  I  have  said  may  appeal  to  some  and  lead 
them  to  believe  that  the  register  has  some  good  points  as 
well  as  the  cards.  I  am  convinced  that  in  the  small  offices 
it  is  the  most  economical  way  of  handling  the  accounts.  I 
also  think  it  is  a  good  thing  to  show  on  the  records  the 
total  amounts  of  the  bills  to  the  customers. 

Mr.  Yates:  St.  Catharines  is  one  of  the  typical  towns, 
about  the  same  size  as  a  large  number  of  the  larger  towns 
and  smaller  cities  on  the  system,  and  our  smallest  system 
is  typical  of  that  in  use.  We  have  two  or  three  variations 
from  Mr.  McCollum's  recommendations  and  I  am  glad  to 
say  that  we  can  vary  from  Mr.  McCollum's  practice  without 
getting  into  difficulty.  We  do  not  number  our  consumers' 
record  cards  in  accordance  with  Mr.  McCollum's  system, 
that  is,  with  a  number  for  the  street  and  a  number  for  the 
district.  We  have  the  city  divided  into  five  dstricts,  and  one 
man  who  reads  the  meters.  He  used  to  be  our  general  util- 
ity man.  as  some  of  you  remember,  but  we  have  rather  out- 
grown that  now,  and  we  find  he  is  either  getting  lazy  or 
•we  are  getting  too  much  business  for  him  to  do.  We  still 
continue  to  deliver  our  bills,  and  one  man  will  read  all  our 
meters  and  take  care  of  our  bills  at  the  same  time,  and  if 
he  gets  behind  we  pick  up  a  school  boy  to  go  out  and  make 
a  few  deliveries  for  him. 

There  is  one  thing  that  has  not  been  touched  upon,  and 
that  is  the  cash  register  in  the  cashier's  office.  We  do  not 
have  to  total  up  all  our  slips.  It  is  a  very  easy  thing  to  bal- 
ance in  the  evening.  We  have  our  slips  there,  and  our  total 
on  the  cash  register,  and  they  are  divided  according  to  their 
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different  classes  or  sub-titles  such  as  "domestic  light,"  "pow- 
er" etc.,  so  that  at  the  end  of  the  day  it  is  simply  a  matter 
of  taking  off  the  main  totals  and  the  sub-totals  and  checkin;; 
the  cash  with  them.  In  the  morning  the  cashier  takes  the 
slips  from  the  day  before  and  puts  them  in  the  cash  book, 
and  they  have  to  agree  witli  the  different  totals  under  the 
different  headings  of  the  day  Ijefore.  Then  they  are  checked 
with  the  slips  from  the  cash  register  and  written  off  on  the 
consumer's  ledger  card,  and  in  that  way  you  get  a  check 
there.  Everything  in  our  office  is  checked  as  it  is  so  well 
and  ably  done  in  Hamilton,  but  I  believe  our  costs  are  much 
lower  than  in  Hamilton.  Our  last  report  shows  that 
very  conclusively.  This  register,  I  believe,  is  quite  an  ad- 
vantage in  relieving  the  cashier's  office  of  work;  also  in 
being  able  to  check  back  slips  with  the  cash  a  great  many 
mistakes  can  be  avoided  or  rectified. 

We  hope  to  put  in  an  addressograph  in  the  near  future. 
We  have  one  clerk  who  makes  all  our  bills,  but  we  thought 
that  with  the  addressograph  it  would  lessen  the  amount  of 
work  as  we  expand. 

One  very  good  point  in  the  paper  is  the  idea  of  putting 
the  name  and  address  on  the  main  liill,  and  the  consumers' 
record  number  on  the  stub  so  that  it  only  takes  one  im- 


pression of  the  cash  register,  instead  of  two  to  give  you  the 
address  and  numbered  bill. 

Mr.  Ferguson:  (Peterboro)  T  was  very  much  intfrest- 
cd  in  the  paper  read  by  Mr.  McCollum.  As  far  as  the  card 
system  is  concerned,  I  might  state  that  I  have  been  using 
the  card  system  for  over  18  years,  and  when  Mr.  McColluin 
came  along  and  mooted  the  idea  of  putting  a  card  system 
in  the  office  I  was  naturally  very  much  delighted. 

The  first  impression  one  receives  is  that  these  cards 
w;ll  get  lost  or  stolen.  During  the  whole  of  the  18  years 
1  have  been  using  the  card  system  not  one  card  has  been 
lost.  We  had  to  give  up  the  card  system  for  two  or  three 
years,  and  we  were  introduced  to  the  large  ledger  system — 
the  largest  ledgers  T  ever  saw!  The  only  trouble  we  had 
was  to  get  them  written  up.  Of  course,  on  account  of  having 
used  the  cards  before,  we  were  very  much  against  the  using 
of  the  ledgers,  but  we  had  to  do  as  we  were  told.  W^e  have 
Ijeen  recommended  to  look  at  the  banks  and  see  the  ledgers 
they  keep.  I  do  not  know  they  are  are  of  very  much  use. 
Quite  a  number  of  bankers  have  found  their  way  down  to 
Kingston.  Any  system  is  open  to  fraud,  but  every  conveni- 
ence is  found  in  the  card  system  after  you  have  become 
accustomed  to  its  working. 


Aluminium — The  Electrical  Metal 


To  both  France  and  America  belongs  the  credit  for 
evolving  tiie  only  practical  means  for  producing  aluminium 
and  in  both  countries  the  production  has  been  continually  in- 
creased. The  aluminium  is  reduced  from  an  ore  which  is 
known  as  bauxite  from  the  little  town  of  Baux  in  the  French 
Pyrenees  where  it  was  first  worked.  The  first  thing  which 
occurs  to  us  in  connection  witii  the  reduction  of  an  ore  is 
simply  "Smelt  it."  Why  introduce  this  costly  and  troublesome 
electrical  process?  Well,  that  is'  just  what  the  early  experi- 
menters thouglit  about  it.  Now  when  an  ore  is  smelted  the 
oxygen  coml)ined  with  the  metal  has  to  be  separated.  This 
can  only  be  done  by  introducing  some  other  agent  with 
which  the  oxygen  can  readily  combine.  In  many  instances  a 
typical  reducing  agent  is  carl^on  in  the  shape  of  coal  or  coke. 
Iron  ore,  for  instance,  is  loaded  into  a  blast  furnace  with 
coal  and  coke  and  the  result  yields  metallic  iron  and  carbon 
dioxide.  Now  what  happens  if  we  load  up  a  furnace  with 
aluminium  ore  and  attemjit  to  do  the  same  thing?  Simply 
this  that  the  aluminium  will  be  no  sooner  reduced  from  the 
oxide  than  it  forms  a  compound  with  the  carbon  and  we  are 
worse  off  than  we  were  before.  The  fact  is  that  aluminium 
is  so  ready  to  comljine  with  other  elements  that  it  cannot 
be  i.solated  in  this  way  at  all. 

It  would  be  tedious  to  go  into  ihe  ciiemistry  of  the  mat- 
ter in  detail  but  tlic  only  practical  means  found  for  reducing 
aluminium  was  to  use  an  electrolytic  process  in  which  the 
metal  would  not  tend  to  combine  with  the  carbon  of  the 
electrodes.  At  the  same  time  the  temperature  of  the  bath 
must  be  around  900  deg.  C  so  that  the  electric  current  has 
not  only  to  deposit  the  aluminium  from  the  electrolyte  to  the 
bottom  of  the  tank  but  has  also  to  keep  the  whole  mixture 
in  a  molten  condition. 

In  actual  practice  the  ojierations  are  more  detailed  than 
this.  For  one  tiling  the  ore  has  to  be  refined  before  it  is 
availal)le  for  the  electrolytic  furnace  and  there  are  different 
means  of  erfecting  tiiis.  In  general,  however,  the  process 
followed  at  tlic  present  day  is  substantially  that  of  ncrt)ult 

'  I, eel  nil-  ilclivcn.l  I.,  tile  IslcctriiMl  Cliili  of  Moiitic.il  liy  Knicst  V. 
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and  Hall.  Water  j^jwer  is,  of  course,  essential  to  the  pro- 
duction of  electrical  energy  in  such  large  and  continuous 
quantities  as  are  used  in  aluminium  production  and  some  of 
the  greatest  water  powers  in  Europe  and  America  are  em- 
ployed in  supplying  an  aluminium  reduction  load.  It  may, 
therefore,  be  called  an  electrical  metal  not  only  with  regard  to 
its  uses  but  to  its  production. 

8,000  Fold  Increase  in  Production 

While  s])eaking  of  production  it  is  interesting  to  compare 
the  output  of  aluminium  at  the  present  time  with  that  of  only 
thirty  years  ago.  In  1889,  47,000  lbs.  or  about  one  carload 
was  produced.  In  1917  the  world's  estimated  production  ex- 
ceeded 382,000,000  lbs.  and  would  require  a  train  of  8,000  cars, 
a  train  nearly  ninety  miles  long,  to  load  it.  Needless  to  say 
this  increase  of  8,000  fold  in  thirty  years  is  far  ahead  of  any 
other  metal  and  proves  that  specific  uses  have  been  found  for 
aluminium  in  which  it  is  a  strong,  competitor  of  the  older 
metals. 

To  a  great  extent  the  production  has  been  accelerated  by 
the  war;  indeed  the  present  output  is  much  greater  than  in 
1914.  Many  hundred  tons  of  aluminium  sheets  have  been 
used  in  the  construction  of  aeroplane  fuselages  and  in  the 
structure  of  airships.  Other  applications  have  been  for  the 
manufacture  of  canteens  and  field  utensils,  binoculars  and 
instruments,  also  bullet  tii)s,  shell  fuses  and  not  least  as  an 
explosive.  It  is  interesting  to  note  that  many  miles  of  scrap 
aluminium  wire  taken  down  from  a  transmission  line  near 
Montreal  were  unstranded,  straightened,  drawn  and  headed 
into  bullet  tips  which  were  afterwards  turned  to  good  pur- 
pose. Similarly  considerable  quantities  of  scrap  material  were 
turned  into  powder  for  use  as  an  explosive.  As  we  have  al- 
ready seen,  aluminium  oxide  is  very  difficult  to  reduce  to  the 
metal;  conversely  aluminium  in  a  finely  divided  form  is  oxi- 
dised very  readily  and  in  combination  with  an  oxidising  agent 
the  action  takes  i)lace  with  violence.  It  is  only  necessary  to 
l)ring  together  aluminium  powder  with  ammonium  nitrate  and 
to  ignite  them  with  a  special  detonator  to  produce  an  explo- 
si.)n.  'J'he  same  action  slightly  modified  is  used  in  the  well 
known  tlurmit  process  in  which  this  oxidation  of  a  small 
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quantity  of  aluminium  alter  being  unce  started  by  a  cartridge 
generates  sufficient  heat  to  melt  the  iron  contained  in  the 
crucible. 

The  Manufacture  of  Aluminium  Wire 

It  will  be  interesting  to  follow  briefly  the  operations  in 
the  production  of  electric  wfre  and  cable  in  which  aluminium 
is  becoming  so  widely  used  at  the  present  time.  The  metal 
leaves  the  electrolytic  furnace  in  the  shape  of  a  block.  These 
blocks  or  pigs  are  all  analyzed  and  graded  according  to 
purity.  In  order  to  secure  the  necessary  conductance  a  pur- 
ity of  well  over  99  per  cent  must  be  attained  and  lower  per- 
centages, although  they  yield  metal  which  is  actually  better 
for  some  kinds  of  work,  are  not  passed  for  the  wire  mill. 
Next  the  metal  is  remeltcd  to  enable  it  to  be  cast  into  shape 
for  rolling.  There  are  many  different  forms  of  wire  billets 
depending  upon  the  requirements  of  the  mill  where  they  are 
to  be  rolled;  the  larger  mills  will,  of  course,  take  billets  5 
in.  square  or  larger  whereas  smaller  mills  will  probably  speci- 
fy the  bars  to  be  2  in.  or  3  in.  Needless  to  say  the  best  ma- 
terial is  produced  by  rolling  down  the  largest  possible  billet 
which  the  capacity  of  the  mill  will  permit. 

It  is  usual  to  roll  square  billets  rather  than  round  be- 
cause the  former  shape  will  be  worked  up  more  thoroughly 
and  will  give  wire  of  greater  tenacity.  A  typical  wire  bar 
into  which  the  metal  is  cast  is  four  inches  square  and  weighs 
84  lbs.  This  is  broken  down  and  run  down  hot  through  a 
great  many  passes  the  material  changing  its  shape  contin- 
ually while  rolling  so  as  to  be  thoroughly  worked.  It  finally 
emerges  as  a  rod  ^  in.  diameter  and  about  650  feet  long 
ready  for  drawing.  Operations  in  the  wire  mill  arc  similar  to 
those  on  copper.  However,  the  aluminium  rods  have  the 
peculiarity  of  being  free  from  scale  and  do  not  have  to  be 
tumbled.  Furthermore  it  is  possible  to  draw  aluminium  near- 
ly three  times  as  far  as  copper  without  having  to  anneal  it. 
The  reductions  correspond  to  the  numbers  on  the  B&S  scale 
and  the  speed  depends  upon  the  tensile  qualities  required 
in  the  finished  product.  Since  aluminium  is  much  more  flex- 
ii)le  than  copper  it  is  usual  to  strand  up  wires  of  larger 
diameter  and  the  sizes  stranded  are  from  10  to  16  B&S  on 
the  average.  The  finished  wire  is  tested  for  conductance 
when  drawn.  Now  the  conductance  of  a  unit  cube  of  alum- 
inium will  vary  from  58  to  62  per  cent,  that  of  standard  an- 
nealed copper  in  the  same  size  and  is.  of  course,  dependent 
on  the  temper  of  the  wire.  Very  soft  aluminium  will  be  high- 
er than  62  per  cent,  and  very  hard  wire  only  about  58  per 
cent.  It  stands  to  reason  then  that  there  is  no  such  thing  as 
standard  conductivity  unless  the  tensile  strength  of  the  wire 
is  also  defined  as  well  as  the  size  but  it  is  sufficient  to  adopt 
the  usual  figure  of  60  per  cent,  with  a  tensile  strength  of 
34.000  lbs,  per  sq.  inch.  If  we  arc  going  to  replace  a  copper 
wire  on  an  overhead  line  with  an  aluminium  conductor  the 
latter  will  be  nearly"  66  per  cent,  larger  in  area  and  29  per 
cent,  greater  in  diameter.  In  other  words  it  will  be  nearly 
two  numbers  lower  on  the  B&S  scale  so  that  a  No.  10  B&S 
copper  wire  would  be  replaced  with  a  No.  8  aluminium. 

Aluminium  cables  are  stranded  and  reeled  just  like  cop- 
per; they  are  naturally  easier  to  handle  during  erection  be- 
cause of  the  lighter  weight  and  greater  flexibility.  There  is 
one  disadvantage,  however.  When  aluminium  cables  are 
strung  on  a  long  span  tower  line  in  the  same  way  as  copper 
they  will  be  found  to  sag  from  25  per  cent,  to  50  per  cent, 
more  owing  to  the  fact  that  they  cannot  be  pulled  up  as 
tightly.  This  factor  has  had  little  effect  in  climates  where 
sleet  loading  does  not  have  to  be  allowed  for  but  in  the 
northern  United  States  and  in  Canada  the  extra  sag  on  alum- 
inium lines  has  led  to  the  use  of  higher  and  more  expensive 
towers.  This  has  sometimes  led  to  the  economy  effected  by 
using  aluminium  instead  of  copper  being  entirely  eliminated 
due  to  the  extra  steel. 


For  a  long  period  experiments  were  made  to  determine 
means  for  the  production  of  a  conductor  which  would  sag 
less  than  aluminiuin.  In  the  first  place  the  metal  was  very 
carefully  rolled  and  drawn  so  that  the  tensile  strength  in- 
stead of  being  24.000  lbs.  per  square  inch  was  as  high  in 
some  cases  as  35.000  lbs.  This,  however,  meant  costly  manu- 
facturing operations  and  lower  conductance.  Then  alloys  of 
aluminium  with  copper  and  aluminium  with  nickel  were 
tried  out.  These  alloys  yielded  a  tensile  strength  as  great 
as  copper  hut  the  conductance  was  very  much  lower  than 
pure  aluminium  and  a  greater  disadvantage  was  found  in  the 
deterioration  which  took  place  after  exposure  to  the  weath- 
er. Next  the  success  which  attended  the  use  of  copper- 
clad  steel  wire  induced  the  manufacturers  to  experiment  in 
the  casting  of  a  compound  aluminium-steel  billet  and  rolling 
and  drawing  down  the  compound  wire.  Unfortunately  this 
did  not  work  out  as  satisfactorily  with  aluminium  as  with 
copper.  In  the  meantime,  however,  tests  had  been  made  on 
a  cable  consisting  of  aluminium  strands  laid  around  a  core 
of  steel  wires.  This  type  of  conductor  had  a  period  of  trial 
in  one  or  two  installations  on  the  Pacific  Coast  for  several 
years  before  it  was  advertised  and  in  every  way  its  durability 
was  thoroughly  proved.  Aluminium-steel  conductors  are 
now  the  standard  form  of  cable  for  long  span  high  tension 
lines. 

.\t  first  it  was  believed  that  the  cotnhination  of  alumin- 
ium and  steel  would  lead  to  considerable  trouble.  It  was 
thought  that  there  might  be  corrosion  between  the  two 
metals  due  to  the  ingress  of  moisture.  However,  tliis  has 
not  been  reported.  The  steel  wires  are  always  double  gal- 
vanized and  iinprcgnatcd  with  fish  oil.  Now  the  zinc  coating 
on  the  steel  works  very  well  in  contact  with  aluminium  be- 
cause it  will  be  found  from  a  chemical  table  that  the  two 
metals  are  very  nearly  the  same  in  the  positive  series;  in 
other  words  there  will  be  little  or  no  galvanic  action  between 
them  even  in  the  presence  of  moisture.  Another  objection 
which  was  urged  was  that  with  increasing  temperature  the 
aluminium  would  expand  faster  than  the  steel  and  would 
tend  to  open  up  the  cable  in  birdcage  fashion;  this  also  has 
been  found  to  be  a  mistake.  As  a  matter  of  fact  when  prop- 
erly dead-ended  the  two  metals  will  expand  and  contract 
exactly  the  same  as  each  other  and  will  share  the  load  be- 
tween them  so  that  there  is  no  relative  movement. 

So  the  net  effect  is  as  follows:  we  obtain  a  conductor 
which  is  about  thirty-five,  per  cent,  heavier  than  aluminium 
and  costs  four  or  five  per  cent  more.  But  it  will  have  a  sag 
on  long  spans  of  fifty  per  cent,  less;  in  other  words  the 
towers  will  be  from  10  to  30  feet  shorter  and  a  correspond- 
ing quantity  of  steel  will  be  saved  from  the  line  construction. 
The  cables  can  be  strung  tightly  with  short  crossarms  and 
a  minimum  risk  of  swinging  together. 

Used  for  Switchboard  Work 

Since  many  thousand  tons  of  aluminium  have  been  used 
for  overhead  transmission  it  is  not  surprising  to  find  tliat 
the  metal  has  also  been  employed  in  other  directions  as  an 
electrical  conductor.  For  instance,  in  England  there  are 
many  instances  of  sub-station  busbars  and  switch  connec- 
tions being  installed  in  the  light  metal.  Here  a  new  aspect 
presents  itself.  It  is  not  the  drop  in  volts  which  determines 
the  size  but  the  temperature  rise.  Now  we  have  already 
seen  that  aluminium  has  a,  thirty  per  cent,  greater  diameter 
than  the  same  conductance  of  copper;  in  other  words,  it  has 
a  thirty  per  cent,  greater  surface  to  radiate  heat.  So  that 
the  temperature  rise  will  be  lower,  or  alternatively  for  the 
same  temperature  rise  a  smaller  conductor  can  be  used. 
Following  this  out  we  find  that  for  switchboard  work  one 
pound  of  aluminium  goes  nearly  as  far  as  two  and  a  half 
pounds  of  copper. 

A  special  application  of  akimiiiiiuii  may  be  here  picn- 
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tioned,  that  is,  in  the  form  of  round  rod  connections  for  bat- 
tery rooms.  Sulphuric  acid  vapor  is  one  of  the  agents  which 
have  very  little  detrimental  efTect  on  the  metal;  several  bat- 
tery rooms  have,  therefore,  been  connected  up  with  alumin- 
ium throughout  and  give  very  good  service.  The  great  ad- 
vantage in  the  use  of  round  rod  is  that  it  can  be  butt  welded. 
All  that  is  necessary  is  to  square  up  the  two  ends  of  the  rod 
which  are  to  be  jointed  and  face  them  together  in  the  flame 
of  a  gas  torch.  In  a  minute  or  two  the  metal  will  begin  to 
soften  and  the  ends  are  then  firmly  pressed  into  contact;  the 
action  squeezes  out  the  oxide  and  a  perfect  joint  with  100 
per  cent,  conductance  is  the  result.  The  same  process  is  used 
with  wire  and  many  other  forms  of  the  metal  but  it  should 
be  remembered  it  is  not  permissible  for  cables  to  be  used 
for  overhead  work  because  the  joint  in  the  wire  will  l)e  an- 
nealed and  not  stand  up  to  the  same  stress  as  the  rest  of  the 
cable. 

When  operating  voltages  rose  from  CO, 000  to  100,000  and 
then  to  150,000  volts  a  trouble  arose  which  soon  began  to  be 
a  serious  operating  problem.  I  allude  to  the  phenomenon  of 
corona  discharge.  In  a  few  words  it  may  be  expressed  as 
the  breakdown  of  the  air  as  an  insulator  and  the  production 
of  a  discharge  from  the  wire,  leading  to  a  definite  loss  of 
energy.  This  discharge  will  take  place  at  a  higher  or  lower 
voltage  according  to  certain  conditions  which  is  the  size  of 
the  wire.  The  smaller  the  wire  the  lower  will  be  the  corona 
voltage.  Now  if  the  corona  voltage  is  lower  than  the  operat- 
ing pressure  there  will  be  a  loss  of  energy  and  some  artifiicial 
means  may  be  necessary  to  raise  the  corona  voltage.  This 
is  done  automatically  by  the  use  of  aluminium  and  while 
there  might  be  a  considerable  corona  with  a  copper  wire  it 
will  probably  be  found-  that  the  30  per  cent  greater  size  of 
the  aluminium  will  eliminate  the  corona  altogether.  This  is 
generally  regarded  as  being  a  matter  affecting  only  high  ten- 
sion lines  but  it  also  enters  into  switchboard  connections  and 
insulated  cables. 

There  are  many  engineers  who  have  been  accustomed 
to  look  uponi  aluminium  as  a  perfectly  good  material  for  an 
overhead  cable  but  who  imagine  that  the  metal  cannot  pos- 
sibly be  adopted  for  underground  work  for  economic  reasons. 
Now  as  a  matter  of  facrt  aluminium  cables  have  been  em- 
ployed for  underground  insulated  work  not  only  for  low 
voltages  but  for  transmission  work  running  into  30,000  volts. 
Aluminium  is  found  to  give  good  results  for  two  different 
reasons.  In  the  first  place  on  low  tension  cables  such  as  are 
largely  used  in  Europe  for  street  railway  feeders  underground 
the  section  of  metal  is  large  and  the  insulation,  usually 
paper  with  a  lead  sheat  or  bitumen,  is  not  very  costly.  In 
this  case  it  has  often  been  found  that  the  insulated  alumin- 
ium cable,  complete,  is  as  much  as  12^  per  cent,  cheaper  than 
copper.  Again  when  very  high  voltages  are  considered  the 
larger  size  of  the  aluminium  core  leads  to  a  lower  potential 
gradient  in  the  dielectric  which  is  practically  the  corona  limi- 
tation coming  in  again.  In  other  words  less  insulation  is 
required  for  this  larger  core  and  the  cable  is  again  cheaper. 

It  is  not  necessary  to  say  very  much  more  to  demon- 
strate .that  aluminium  is  worth  the  consideration  of  every  elec- 
trical engineer  but,  of  course,  it  must  be  brought  into  com- 
parison with  copper  in  every  specific  case  to  show  just 
whether  it  is  an  econ'omic  proposition.  In  earlier  days  it 
was  objected  that  the  supply  was  too  uncertain  to  figure 
upon  but  at  the  present  time  when  annual  production  of  the 
white  metal  is  400,000,000  lbs.  per  year  this  objection  has  no 
weight. 


The  Interborough  Rapid  Transit  ("ompany.  New  York, 
has  recently  placed  in  operation  at  its  74th  Street  power 
house,  a  turbine  rated  at  60,000  kw.  capacity  continuously, 
and  70,000  kw.  for  two  hour.'?;  it  is,  therefore,  the  most  power- 
ful in  the  world.    It  has  three  elements,  one  hig'h  pressure 
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and  two  low  pressure,  and  is  the  first  triple  cross-compound 
turbine  to  be  placed  in  operation. 

The  new  unit  occupies  a  floor  space  of  52  x  50  ft.,  and 
is  about  19  .feet  high.  The  high  pressure  element  receives 
steam  at  205  lbs.  gauge  pressure,  and  superheated  150  deg. 
F.,  and  exhausts  it  into  the  low  pressure  elements  at  15  lbs. 
gauge  pressure.  The  two  low  pressure  elements  are  iden- 
tical in  construction,  and  each  receives  one-half  of  the  steam 
from  the  high  pressure  element  and  exhausts  it  into  the  con- 
denser where  a  29  in.  vacuum  is  maintained.  All  three 
elements  operate  at  1500  r.p.m.,  and  each  drives  a  generator 
rated  at  20,000  kw.  continuously,  23,500  kw.  for  two  hours, 
and  30,000  kw.  for  a  half  hour.  The  generators  deliver  three- 
phase,  25-cyclc,  11,000  volt  alternating  current. 


Bell  Telephone's  New  Buildings 

The  granting  of  advances  in  telephone  rates  by  the 
Railway  Commission  has  enabled  the  Bell  Telephone  Co.  to 
proceed  with  its  programme  of  extensions.  This  includes  a 
new  exchange  at  the  corner  of  Bclanger  and  Boyer  streets, 
in  the  north  eastern  section  of  Montreal.  This  office,  which 
it  is  hoped  will  be  completed  by  the  end  of  the  present  year, 
is  to  be  known  as  "Calumet."  It  is  to  be  of  the  latest  type 
of  branch  exchange  building.  Plans  are  also  completed  for 
the  erection  of  a  new  building,  to  be  known  as  "Madison" 
exchange,  at  the  corner  of  Walkeley  and  Sherbrooke  streets. 
Notre  Dame  de  Grace,  Montreal.  This  building  and  equip- 
ment will  be  along  the  lines  of  "Calumet."  Contracts  have 
been  awarded  for  the  completion  of  the  10-storey  telephone 
building — the  "Plateau"  exchange — at  the  corner  of  On- 
tario and  St.  Urbain  streets,  Montreal.  It  is  planned  eventual- 
ly to  house  two  exchanges  in  this  building. 

Plans  are  being  prepared  for  new  exchanges  at  Chat- 
ham, Welland,  Pembroke,  Woodstock,  Shawinigan,  and 
Brampton. 

Expansion  of  business  at  London  and  Brantford  call  for 
an  additional  storey  on  the  telephone  buildings  at  both 
places.  The  work  is  to  proceed  at  once. 

A  ,  „  .  .  .  .  ,  ,  + 
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I       Suggested  Policy  of  the  Navy  League 
of  Canada 

1.  To  disseminate  among  the  people  of  Canada  a  know- 
ledge of  the  necessity  and  use  of  sea  power  as  the  key- 
stone of  Empire  and  National  defence  and  commercial 
prosperity. 

2.  The  advocacy  of  a  policy  that  Canada  shall  assume 
her  proper  share  of  the  cost  and  maintenance  of  pro- 
tecting her  own  trade  routes  and  coast  defences. 

3.  The  advocacy  of  a  marine  policy  that  will  tend  to  build 
up  our  Mercantile  tonnage. 

4.  The  advocacy  of  the  establishment  of  a  naval  reserve 
force  composed  of  Canadian  officers  and  men  who  have 
served  in  either  tlie  Imperial  or  Canadian  Naval  forces. 

5.  The  support  of  all  just  claims  of  officers  and  men  of 
the  Royal  Canadian  Navy  and  its  auxiliaries  with  re- 
gard to  pay  and  pensions,  and  that  merchant  officers 
and  men  in  times  of  war  be  put  on  an  equal  footing 
with  regard  to  pay  and  pensions  with  officers  and  men 
of  the  Royal  Canadian  Navy, 

6.  The  support  of  sailors'  institutes  in  Canadian  ports  to 
better  the  conditions  of  merchant  seamen  when  ashore, 

7.  The  application  of  steady  pressure  upon  Parliament  and 
the  Government  for  a  better  and  more  efficient  admin- 
istration of  the  Department  of  Naval  Service,  and  the 
abandonment  of  the  present  system  of  the  portfolio  of 
Marine,  Fisheries,  and  Naval  Defence  being  under  the 
Minister, 

8.  The  application  of  steady  pressure  upon  all  people  en- 
joying the  Canadian  franchise  to  see  to  it  that  our 
public  men  and  Members  of  Parliament  insist  upon  it 
that  all  matters  pertaining  to  our  maritime  policy  shall 
be  free  from  political  bias, 

9.  The  encouragement  and  extension  of  Naval  Colleges 
and  of  the  Boys'  Naval  Brigade  movement,  and  the  es- 
tablishment of  proper  training  institutions,  with  a  view 
to  the  preparation  of  boys  and  men  for  a  seafaring 
career  to  the  ultimate  end  that  all  Canadian  ships  shall 
be  manned  by  British-born  and  the  elimination  of 
aliens  from  the  Mercantile  Marine, 
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Pulverized  Coal  as  Fuel  for  Stationary  Boilers 

Extracts  from  a  Paper  by  Mr.  N.  C.  Harrison  Before  the  American  Society 

of  Mechanical  Engineers. 


Many  engineers  who  attempted  to  burn  coal  in  pulver- 
ized form  in  the  early  days  obtained  unsatisfactory  results, 
and  concluded  it  was  "impossible."  In  many  of  the  earlier 
trials  to  burn  pulverized  coal  under  boilers  the  method 
adopted  was  to  install  coal-feeding  devices  of  some  kind 
in  the  furnace  as  it  stood,  with  the  result  that  the  fire  bricks 
melted  down  and  the  tubes  were  plastered  with  unconsumed 
carbon,  ashes  and  soot.  So  destructive  were  the  results  that 
we  can  hardly  blame  those  making  the  tests  from  arriving 
at  the  conclusion  they  did.  How  close  some  were  to  suc- 
cess was  not  fully  realized.  Conditions  were  not  ripe. 
Today,  results  are  being  obtained  that  are  of  sufficient  im- 
portance to  warrant  careful  investigation  and  consideration. 

For  the  proper  combustion  of  coal  under  boilers,  there 
are  five  main  points  which  must  be  given  serious  considera- 
tion, otherwise  the  burning  of  this  fuel  will  not  be  a  suc- 
cess.   These  five  points  arc: 

(a)  Coal  fineness. 

(b)  Size  of  combustion  chamber. 

(c)  Necessary  air  opening. 

(d)  Proper  damper  regulation. 

(e)  Clean  tubes. 

Coal  Fineness  ) 

The  pulverized  coal  should  run  about  !•(>  per  cent, 
through  the  100-mesh  screen  and  ai)out  K.>  per  cent,  through 
the  200-mesh  screen.  If  it  runs  below  80  per  cent,  through 
the  200-mesh  screen,  we  notice  particles  of  carbon  flying 
through  the  air  inside  the  combustion  chamber,  and  these 
particles  are  not  completely  burned  when  the  gases  reach 
the  tubes,  and  will  then  deposit  themselves  on  the  tubes. 
Also,  these  heavy  particles  in  the  pulverized-coal  mixture 
will  sometimes  settle  on  the  bottom  of  the  combustion 
chamber  and  will  soon  build  up  in  the  shape  of  stalactites. 
This  accumulation  will  continue  to  build  until  it  comes  in 
contact  with  the  flame.  These  built-up  particles  will  then 
fuse  into  a  solid  mass,  which,  in  a  very  short  time,  will 
cause  a  shut  down  of  the  boiler  to  dig  this  fused  mass 
out.  It  is,  therefore,  necessary,  for  the  successful  burning 
of  this  pulverized  fuel  under  boilers,  to  have  this  coal  as 
finely  pulverized  as  possible. 

Size  of  Combustion  Chamber 

Before  installing,  or  considering  the  use  of  pulverized 
coal  under  boilers,  we  must  first  make  a  study  of  our  boiler- 
house  installation  and  know  at  exactly  what  rating  we  wish 
to  operate  these  boilers,  considering  any  peak  load  which 
may  develop.  We  must  then  design  our  combustion  cham- 
ber large  enough  to  take  care  of  the  maximum  loads  which 
wfU  be  developed  from  our  boilers  at  any  time.  After  this 
maximum  rating  has  been  determined,  we  then  figure  our 
combustion  chamber  of  a  cubical  capacity  equivalent  to  ap- 
proximately 50  cu.  ft.  per  lb.  of  coal  burned  per  min.,  or 
approximately  2^/^  cu.  ft.  per  h.p.  developed  by  boiler.  If 
we  decide  to  run  this  boiler  at  150  per  cent,  of  this  rating 
and  design  our  combustion  chamber  accordingly,  the  effici- 
ency will  not  be  decreased  perceptibly  if  the  boiler  is  run 
under  this  150  per  cent,  rating,  but  if  we  develop  over  a 
150  per  cent,  of  the  rating,  we  run  into  serious  difficulties. 
We  have  to  admit  more  coal  and  air  to  the  boiler  to  develop 
the  greater  rating,  consequently  we  need  more  combustion 
space,  but   not  having   this   combustion   space,   the  flames 


impinge  on  the  brick  work  and  cut  it  away  very  rapidly. 
Also,  combustion  is  not  complete  at  the  time  the  gases 
strike  the  bottom  row  of  tubes  and  consequently  the  gases 
will  pass  up  the  stack  unburned.  Efficiency  is  then  decreased. 
If  the  gases  are  not  completely  burned  by  the  time  they 
reach  the  first  row  of  tubes,  they  will  not  burn  later  on 
in  the  boiler.  The  size  of  the  combustion  chamber  should 
also  be  so  designed  that  the  velocity  of  the  gases  should 
not  pass  through  this  combustion  chamber  at  a  speed  of 
more  than  (>  ft.  per  sec.  The  mixture  of  air  and  coal  enter- 
ing the  combustion  chamber,  as  stated  above,  should  be  at  as 
low  a  pressure  as  is  possible  to  bring  this  mixture  in  in 
suspension;  or,  in  other  words,  breathe  it  in. 

Proper  Air  Openings 

The  pressure  at  which  the  pulverized  coal  is  admitted 
to  the  furnace  is  as  low  a  pressure  as  can  be  used  to  carry 
this  fine  coal  in  suspension,  and  is,  I  should  say,  about  half 
an  ounce  pressure  at  the  nozzle.  In  some  installations  the 
coal  falls  by  gravity  from  the  variable-speed  screw  con- 
veyor, located  on  the  bottom  of  the  pulverized  coal  bin,  into 
a  fan  air  line  which  carries  it  into  the  furnace  and  also  sup- 
plies the  necessary  air  for  combustion.  Some  few  openings 
are  placed  in  the  front  wall  of  the  boiler  to  give  any  addi- 
tional air  which  may  be  needed,  and  a  few  may  also  be 
placed  on  the  side  walls  of  the  boiler  to  protect  the  brick- 
work at  times. 

In  other  installations  the  amouht  of  air  necessary  to 
convey  the  coal  into  the  furnace  varies,  according  to  the 
rate  at  which  the  boiler  is  being  operated.  The  balance  of 
the  air  to  burn  the  coal  properly  is  admitted  through  ad- 
justable air  openings  in  the  front,  sides  and  bottom  of  the 
combustion  chamber.  These  openings  are  made  adjustable 
and  are  placed  on  all  sides  of  the  combustion  chamber  to 
take  care  of  the  various  grades  of  coal  which  may  be  used 
in  the  boiler  plant.  By  properly  observing  the  combustion  in 
this  chamber,  by  a  little  experience  the  fireman  knows  at 
exactly  what  points  to  give  more,  or  less  air  needed  for 
combustion. 

Damper  Regulation 

In  order  to  give  the  proper  velocities  of  gases  passing 
through  the  combustion  chamber,  it  is  necessary  that  we 
have  very  accurate  damper  regulation  to  take  care  of  the 
various  load  conditions  which  the  boiler  is  to  supply.  The 
damper  should  be  so  regulated  that  we  should  practically 
have  a  balanced  draft  inside  of  the  combustion  chamber  and 
only  a  slight  vacuum  in  the  first  pass,  while  at  the  damper 
itself  we  do  not  want  more  than  0.10  to  0.15  in.  If  we 
have  more  vacuum  than  this,  it  pulls  our  gases  through  the 
combustion  chamber  too  fast,  causing  them  to  be  unburned 
before  reaching  the  first  row  of  tubes  and  will  then  build 
up  very  fast  on  the  outside  of  these  tubes.  This  very  small 
draft  needed  at  the  base  of  the  stack  will  allow  us  to  oper- 
ate boilers  using  pulverized  coal  with  stacks  of  about  30 
to  35  ft.  in  height. 

Clean  Tubes 

In  order  to  get  the  maximum  evaporation  from  any 
boiler  it  is  necessary  that  the  tubes  be  kept  clean,  both 
inside  and  outside.  The  keeping  of  the  tubes  clean  inside 
is  a  question  of  the  proper  quality  of  water  and  has  nothing 
to  do  with  pulverized  coal.    The  keeping  clean  of  the  out- 
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side  of  the  tubes  is  very  necessary  with  the  use  of  pulver- 
ized coal  as  a  fuel  ,aiid  they  should  be  1)lowu  by  means  of 
mechanical  soot  blowers  at  least  every  six  hours,  and  oftener 
if  it  is  necessary.  Also,  once  every  24  hours  by  means  of  a 
hand-lance  steam  jet  we  should  blow  the  bottom  of  the 
first  row  of  tubes.  These  are  the  tubes  in  which  the  gases 
come  into  contact  first  after  leaving  the  combustion  cham- 
^  her.  This  material  can  be  blown  off  easily  if  the  com- 
bustion chamber  has  been  properly  constructed  and  if  they 
are  blown  regularly  as  needed.  But  if  they  are  not  blown 
regularly  this  material  builds  up  and  accumulates  very  fast 
and  in  time  will  become  fused  and  cannot  be  blown  off. 

Removal  of  Ash 

Another  item  which  might  have  been  included  in  the 
five  main  points  above,  and  might  have  been  called  the  sixth 
point,  is  the  removal  of  ash  which  deposits  at  the  bottom 
of  the  combustion  chamber.  As  spoken  of  above,  this  ash 
should  be  removed  at  regular  intervals,  which  intervals  will 
be  determined  by  the  amount  of  ash  in  the  original  coal. 
If  we  do  not  remove  this  ash  regularly,  it  will  build  up 
until  it  comes  in  contact  with  the  flame,  when  it  becomes 
fused  and  has  to  be  dug  out.  Rut  if  removed  at  regular 
intervals,  it  can  be  easily  raked  out  with  the  ordinary  boiler- 
room  ash  rake  and  will  not  consume  more  than  half  an 
hour  per  24  hours,  and  will  not  interfere  with  the  opera- 
tion of  the  boiler  while  this  is  being  done. 

The  following  are  some  advantages  of  pulverized  coal  as 
a  fuel  for  boilers  over  stokers: 

usable  is  obtained  when  burning  coal  in  pulverized  form. 

(a)  Much  wider  variation  in  the  quality  of  the  coal 
Practically  any  and  all  grades  of  coal  can  be  burned  in  this 
form  with  economy.  No  stoker  will  satisfactorily  handle 
all  grades  of  coal.  Therefore  the  use  of  pulverized  coal  will 
largely  overcome  most  trouble  due  to  poor  coal,  and  it  is 
particularly  desirable  for  this  reason  alone. 

(b)  The  ability  to  take  care  of  peak  loads  almost  in- 
stantaneously. In  other  words,  a  pulverized-coal  burning 
system  is  much  more  flexible  than  a  stoker  installation. 
Its  flexibility  approaches  that  of  oil  or  natural  gas. 

(c)  The  amount  of  coal  that  can  be  burned  per  sq.  ft. 
of  grate  surface  on  stokers  is  limited  so  that  for  increased 
capacity  the  boiler  setting  must  be  spread  out  to  cover 
more  area.  When  using  pulverized  coal  this  condition  does 
not  exist,  for  proper  furnace  conditions  can  be  obtained  by 
increasing  the  height  of  the  boiler  setting  or  the  depth  of 
the  combustion  chamber. 

(d)  By  throwing  a  switch  tlic  entire  firing  operation 
ceases;  an  advantage  in  case  of  accident  or  emergency. 

(e)  Ash  is  in  much  better  condition  to  handle.  The 
ash  is  in  the  form  of  a  dust  or  slag  depending  upon  its 
melting  point.  This  helps  to  maintain  constant  furnace 
temperature  as'  there  are  no  interruptions  to  firing  condi- 
tions on  account  of  cleaning  fires. 

(f)  Since  there  are  no  grates  used  when  the  fuel  is 
burned  in  pulverized  forin,  we  experience  no  clinkering  of 
grates,  as  in  the  case  of  stokers,  particularly  after  operating 
at  maximum  rating. 

(g)  Pulverized  coal  is  fired  dry,  containing  less  than  1 
per  cent,  of  free  moisture,  whereas  coal  burned  on  stokers 
may  vary  anywhere  from  1  to  10  per  cent.,  of  free  moisture 
as  fired. 

(h)  Considerable  less  excess  air  is  necessary  for  com- 
I)letc  combustion.  This  item  is  of  the  utmost  importance 
wiicn  making  comparisons.  Less  excess  air  means  less 
power  for  furnishing  air  supply  particularly  where  forced 
draft  is  used.  With  less  excess  air  the  stack  losses  are 
less.  Lower  grades  of  coal  fired  on  stokers  require  more 
excess  air  as  it  is  quite  difficult  for  the  oxygen  to  get  in 
close  contact  with  the  combustible.    An  air  supply  suflicicnt 


to  furnisii  all  the  ai<l  for  combustion  should  be  available, 
although  at  times  only  .'50  per  cent,  of  the  air  is  necessary 
to  be  injected  into  the  furiiace  with  the  coal,  the  balance  be- 
ing supplied  by  the  induction  action  of  the  burner  or  drawn 
in  by  the  stack  draft  through  the  various  adjustal)le  open- 
ings' in  front  and  sides  of  combustion  chamber.  The  air 
going  into  the  furnace  should  be  under  control  to  permit 
close  regulation  under  all  conditions  of  firing.  Less  draft 
is  required  for  pulverized-coal-fired  furnaces. 

(i)  All  the  combustil)le  in  the  coal  is  consumed  when  it 
is  burned  in  pulverized  form,  providing  the  furnace  capa- 
city is  not  exceeded.  None  of  the  combustible  goes  out  in- 
to the  ash  pile  and  therefore  fires  are  eliminated  in  the 
ash  pile. 

(j)  There  is  less  erosion  from  sulphur  on  the  boiler 
due  to  less  moisture  in  the  coal  as  fired,  therefore  high- 
sulphur  coals  can  be  burned  more  readily  and  without  seri- 
ous results. 

(k)  With  furnace  properly  proportioned  and  with  pro- 
perly designed  burning  equipment  smokeless  operation  may 
be  maintained  indefinitely.  This  is  due  to  complete  com- 
bustion of  all  the  particles  of  coal  before  coming  in  con- 
tact with  the  cold  surface  of  the  tubes  of  the  boiler. 
Points  to  Keep  in  Mind 

The  following  few  points  must  be  kept  in  mind  for  the 
successful  burning  of  pulverized  coal  under  boilers: 

(a)  A  boiler  using  pulverized  coal  should  have  as  few 
burners  as  is  possible  consistent  with  good  regulation.  The 
burners  must  be  proportioned  for  the  maximum  rating  of 
the  boilers,  and  they  must  be  adjustable.  Simplicity  of 
design  is  desirable.  It  has  been  found  much  more  desirable 
to  introduce  coal  into  the  furnace  as  far  away  from  the  side 
walls  as  possible  so  that  the  rapid  continuous  expansion  of 
the  gases  will  not  develop  high  velocities  in  close  contact 
with  the  furnace  refractories.  Furnaces  under  boilers 
should  be  proportioned  so  that  the  velocity  of  the  gases 
should  not  be  excessive,  particularly  at  the  smallest  cross- 
sectional  area  of  the  furnace.  Vertical  baffles  should  re- 
place all  horizontal  baffles. 

(b)  A  boiler  of  any  size  can  be  fired  successfully  with 
pulverized  coal.  Various  designs  and  makes  of  boilers  can 
be  readily  arranged  for  pulverized-coal  firing,  but  those  con- 
taining the  smaller  percentage  of  space  for  the  lodgment 
of  ash  are  preferable. 

(c)  Feeders  for  regulating  the  flow  of  pulverized  coal 
to  the  furnace  must  be  designed  so  that  at  all  times  the 
variation  in  quantity  ^will  be  directly  proportional  to  the 
speed  of  the  screw  and  no  flooding  allowed.  The  speed 
of  the  feeder  should  be  so  regulated  that  operating  at  its 
maximum  r.p.m.  the  supply  of  pulverized  coal  to  the  furnace 
will  not  exceed  the  capacity  of  the  furnace.  Soot  blowers 
should  be  installed  in  settings  where  pulverized  coal  is  used. 

(d)  The  equipment  for  using  pulverized  coal  is  stand- 
ard for  any  grade  of  coal  so  far  as  handling,  preparing 
and  delivering  to  the  furnace  is  concerned.  Only  a  slight 
change  is  necessary  in  the  furnace  to  take  care  of  coals  of 
very  low  volatile  content,  such  as  anthracite,  culm  and  coke 
breeze,  and  increased  drying  capacity  is  desirable  when  lig- 
nite coal  is  used.  With  stokers  this  is  not  the  case  as  the 
varying  quality  of  coals  require  different  type  stokers  to 
obtain  highest  efficiency. 

(e)  The  labor  required  to  operate  a  pulverized-coal  in- 
stallation may  be  of  higher  class  but  the  number  of  men 
required  will  be  less  in  the  larger  installations  than  that 
required  for  a  stoker  installation,  thereby  affecting  a  saving 
ill  the  labor  charge  in  favor  of  pulverized  coal. 

An  Actual  Test 
Tile  following  is  a  report  of  a  test  made  on  a  468-h.p. 
boiler  using   pulverized  coal  as   fuel.     This   installation  is 
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noteworthy  not  only  l)y  reason  of  tlic  liigli  crticiency  ob- 
tained, but  also  because  of  the  fact  that  it  has  made  clear 
some  of  the  conditions  necessary  for  the  successful  opera- 
tion of  boilers  utilizing  powdered  fuel. 

When  the  boiler  was  first  put  into  operation,  a  num- 
ber of  undesirable  conditions  resulted.  An  insufficient  air 
supply  caused  high-furnace  temperatures  resulting  in  fusion 
of  the  ash  particles  and  a  consequent  accumulation  of  slag 
between  the  tubes,  on  the  furnace  walls  and  in  the  ashpit. 
The  removal  of  the  molten  slag  presented  considerable 
difficulty.  It  was  also  found  that  the  combustion  chamber 
was  of  insufficient  size.  High  gas  velocities  resulting  from 
insufficient  air  in  the  chamber  tended  toward  destruction 
of  the  refractory  surfaces  of  the  furnace. 

.■\  new  furnace  was,  therefore,  designed.  The  com- 
bustion chamber  was  enlarged  and  a  regulated  air  supply 
was  provided  for  by  means  of  a  number  of  auxiliary  air 
openings  equipped  with  dampers.  The  accumulation  of 
slag  in  the  pit  was  prevented  by  raising  the  point  of  ad- 
mission of  the  fuel  into  the  furnace.  As  a  result  the  flame 
path  has  been  raised  above  the  base  of  the  pit,  hence  par- 
ticles of  ash  dropping  from  the  flame  are  not  fused.  The 
ash,  therefore,  can  be  drawn  from  the  pit  in  the  form  of 
a  powder  and  small  slugs  of  slag.  .Analysis  has  shown  that 
the  ash  coutains  practically  no  carbon. 

Having  established  satisfactory  furnace-operating  con- 
ditions, a  series  of  efficiency  and  capacity  tests  were  con- 
ducted preliminary  to  proving  the  contract  guarantees.  The 
brickwork  was  then  given  a  thorough  trial  by  carrying  the 
boiler  at  a  continuous  rating  of  1«()  per  cent,  over  a  period 
of  several  days.  On  .\ugust  V>  and  i;{  a  final  efficiency  test, 
the  results  of  which  are  given  below,  was  run.  The  boiler 
is  a  three-pass  water-tube  boiler,  equipped  with  a  super- 
heater. 

Log   of   Test   of   a    Pulverized-Fuel-Burning    Stationary  Boiler. 
Date  August  18-13,  1818. 

Make  of  boiler   E.I^p  jloor 

Kated  h.p  <   .lO^ 

Heating  surface,  sq.  ft   4»!S."i 

Time  fired   or  teM   started   ll.I.'ia.m.  S/l'J/IK 

Time  fire  out  or  test  finished  ll.l.jaim!  S/1.V1>< 

Duration  of  test   24  i,r 

Maximum  Minimum  AveraRe 
Temperature  of  boiler  room   (dcR.  tahr.)    ...  '.»!»  8.T  !»:<.. S 

Temperature   of   fcedwater   ItiS  l.'C)  l'i'.'2 

Temperature   of   steam    (dcg.    fahr.)   477  4127  44.s'7 

Barometer   in.   of  mercury   29.20  2!l.2.j 

Temperature   of   flue   gases    (dcg.   fahr.)    ...515  455  495^3 

Average  boiler  pressure,  lb   167.0 

Atmospheric  pressure,  lb   14.4 

Temperature  of  steam,  deg.  fahr   .'57;!. S 

Superheat,  deg.  fahr.    74  !) 

Safety  valve  set  for,  lb  •   175 

Fuel  fired  per  hr.,  lb   ]  9!K)  6 

Total  fuel.  lb  '      47', 775" 

Total  water,  lb   393,16.S 

Water  apparently  evaporated  per  hr.,  lb   1G,39:{.0 

Water  apparently  evaporated  per  lb.  of  coal,  lb   ,S.2:{ 

Factor  of   evaporation    1.1,'>02 

Water  evaporated  from  and  at  212  deg.  fahr.  per  lb.  of  coal,  II).  9.47 

Maximum  Minimum  Average 

Carbon  dioxide  (CO,)  per  cent  15.4  12.2  13.85 

()xygcn  (O)  per  cent   5.<i  3.2  4.3.S 

Carbon   monoxide   (CO)    None 

Fuel  used   liituminous  screenings 

Fuel  Analysis  Net        No.  2       No.  3  Average 

Amount  of  coal  represented  by  each 

sample,  lb  '.  .   ...  1!J,775        20,000  8,000   

I'cr  cent,  ol  total   41.3  41.1  1(;.9   

Moisture  (per  cent.)    10.3  11.0  9.7  10.49 

Volatile    (per   cent.)    33.81  36.96  38.77  35.96 

Fixed  carbon  (per  cent.)    50.43  49.13  48.29  49.53 

Ash  (per  cent.)    14.36         13.91  12.94  13.93 

Sulphur  (per  cent.)    1.90  2.06  2.12  2.04 

B.t.u.  as  received   10,600        10,763        11,263  10,779 

B.t.u.  dry    11,817        12,093        12,473  12,045 

Vacuum  in  burner,  in   0.000 

Vacuum  under  primary  arch,  in   0.000 

Vacuum  in  combustion  chamber,  in   0.000 

V'acuum  in  first  pass,  in   0.000 

Vacuum  in  second  pass,  in.   0.0057 

Vacuum  in  breeching,  in   0.09 

Feeder  speed,  r.p.m  (No.  1),  53.6;  (No.  2);  50.7 

Coal  per  rev.  of  screw,  lb   ...  0.318 

Accumulation  of  slag  on  tubes   None 

Flues  blown  during  test   5  times 

Operation  of  furnace  Very  satisfactory 

Pulsation   None 

Condition  of  smoke   Light 

Heat  effect  on  brick   None 

Back  lash  of  flame  in  burner     None 


rounds  of  steam  per  hr.  from  and  at  212  deg.  fahr   18.S42.6 

Horsepower   .')46.2 

Per  cent,  of  rating                              .  .    116.7 

Boiler  efficiency,  per  cent     85.22 

Memoranda — Fuel-preparation  deduction  :* 

Coal  used  in  drier,  lb   1.140 

Motor  operation   449.3  kw.-hr. 

Coal  equivalent  at  3  lb.  per  kw.-hr.,  lb   1,348 

Total  deduction,  lb   -•♦SS 

Resulting  net  efficiency,  per  cent     81.1 

*No  deduction  made  (or  stand-by  losses  in  drier. 

Pulverized  Coal  vs.  Mechanical  Stokers 
At  this  same  plant  are  other  boilers  fired  by  one  of 
the  most  efficient  types  of  underfeed  stokers.  A  compari- 
son is  made  below  between  results  of  above  test  and  tests 
made  on  the  stoker-fired  boilers.  Fuel-preparation  costs 
will  first  be  considered.  In  the  case  of  powdered  coal  this 
can  be  classed  under  three  general  divisions: 

(a)  The  cost  of  crushing  the  coal.  This  expense  is  the 
same  for  pulverized-coal  equipment  as  for  stokers. 

(b)  The  cost  of  drying  and  pulverizing  the  coal.  Al- 
though no  cost  records  are  available  at  present,  it  is  esti- 
mated that  33  cents  per  ton  will  cover  this  preparation  cost 
on  a  200-ton-per-24-hr.  plant  using  bituminous  coal  con- 
taining about  12  per  cent,  moisture. 

(c)  The  maintenance  costs  of  the  drying  and  pulveriz- 
ing plant.  This  unit  has  not  been  determined  from  actual 
experience:  however,  it  is  estimated  that  3  cents  per  ton 
will  cover  the  maintenance.  In  stoker  practice  the  main- 
tenance cost  per  ton  of  fuel  fired  is  close  to  5  cents  per  ton. 

Smnmarizing  the  above  facts  it  is  evident  that,  with 
fuel  at  $.")  per  ton,  the  gross  efficiency  shown  by  the  pulver- 
ized-fuel  boilers  will  have  to  exceed  that  shown  by  the 
mechanical-stoker-fired  boilers  by  6  per  cent,  in  order  to 
offset  coal-preparation  costs.  A  6  per  cent,  deduction  from 
a  gross  efficiency  of  85.22  per  cent,  results  in  a  net  efficiency 
of  79.22  per  cent,  for  the  powdered-coal  burner.  In  stoker 
practice  the  maximum  attainable  gross  efficiency  at  any  of 
our  plants  has  been  80.54  per  cent.  Deducting  the  2.5  per 
cent,  for  auxiliary  uses,  the  resulting  net  efficiency  is  78.04 
per  cent.,  which  is  lower  by  1.18  per  cent,  than  the  figure 
obtained  in  pulverized-fuel  practice. 

Other  advantages  resulting  from  the  use  of  pulverized 
fuel  are  summarized  herewith: 

(a)  Continuous  boiter  operation  at  a  uniform  rating  as 
well  as  a  constant  efficiency  is  made  possible.  At  no  time 
is  there  a  loss  in  capacity  due  to  the  clinkering  of  coal  on 
the  grates  or  the  cleaning  of  fires,  as  is  the  case  in  stoker 
practice. 

(b)  Heavy  overloads  can  be  taken  on  or  dropped  off 
in  a  very  brief  time  through  adjustment  of  the  coal  feeders 
and  the  furnace  drafts. 

(c)  From  97  to  98  per  cent,  of  the  combustible  in  the 
coal  is  utilized,  regardless  of  the  quality  of  the  fuel. 

(d)  The  ash-handling  costs  are  reduced  to  a  mininiuni 
due  to  the  reduced  volume. 

(e)  The  banking  conditions  when  operating  with  pul- 
verized coal  are  somewhat  different  from  those  obtained  in 
stoker  practice.  By  stopping  the  fuel  supply  and  closing 
up  all  dampers  and  auxiliary  air  inlets  a  boiler  can  be  held 
up  to  pressure  for  about  10  hours.  The  furnace  brick  work 
having  been  heated  to  incandescence  during  operation 
gives  off  a  radiant  heat  which  is  absorbed  by  the  boiler 
rather  than  being  sent  out  through  the  stack.  The  ease  of 
controlling  the  fuel,  feed  and  drafts,  the  ability  to  take  on 
heavy  overloads  in  a  brief  time,  the  thorough  combustion  of 
the  coal  and  the  uniform  high  efficiency  obtainable  under 
normal  operating  make  pulverized  coal  a  most  satisfactory 
form  of  fuel  for  central  station  uses. 

The  full  story  of  maintenance  expense  is  only  partly 
known  as  yet,  however.  Indications  are  that  no  unusual 
difficulties  will  be  met.    The  cost  of  fuel  preparation  and 


38 


THE    ELECTRICAL  NEWS 


August  1,  I'Jl!) 


labor  for  operating  a  boiler  room  fully  equipped  with  pul- 
verized-coal-burning  boiler  will  be  a  question  for  the  engi- 
neer to  decide  for  himself  according  to  his  particular  con- 
ditions. If  properly  installed  with  respect  to  capacity  of 
storage,  size  of  drier  and  pulverizers,  and  on  a  sufficient 
number  of  boilers  to  properly  and  fully  employ  the  mini- 
mum number  of  men,  the  pulverized-fuel  installation  will 
undoubtedly  be  more  advantageous.  The  main  item  that 
must  be  borne  in  mind  by  engineers  is  that  the  ease  with 
which  a  high  efficiency  is  obtained  and  the  constant  nature 
of  that  efficiency,  as  compared  to  the  lack  of  constancy  of 
efficiency  in  a  stoker-fired  boiler,  unless  very  closely  super- 
vised, is  the  one  factor  about  the  burning  of  pulverized  fuel 
which  justifies  its  use.  There  is  no  doubt  that  with  a  well- 
equipped  plant  burning  pulverized  fuel,  having  all  the  neces- 
sary recording  and  indicating  instruments  to  guide  the  oper- 
ators in  maintaining  the  proper  conditions,  a  lower  cost 
of  generating  steam  will  be  possible  than  has  heretofore 
been  the  case  in  any  type  of  equipment. 


Sherbrooke's  Street  Railway  on  Service  at 
Cost  Basis 

The  Sherbrookc,  P.Q.,  Council  have  passed  a  by-law 
amending  the  agreement  with  the  Sherbrooke  Railway  & 
Power  Co.  The  by-law  provides  for  an  arrangement  by 
which  the  city  will  do  certain  paving  work,  the  cost  to  be 
reimbursed  by  the  company.  The  fares  are  to  be  as  follows: 
From  6  a.m.  to  12  p.m.  8  cents,  or  four  tickets  for  25c; 
from  12  p.m.  to  6  a.m.,  15c  cash;  children  under  14  years, 
4c  cash  or  8  tickets  for  25c.  These  fares  are  to  remain  for 
12  months,  and  are  to  be  subject  to  revision  every  12  months 
at  the  request  of  either  the  city  or  company,  the  Quebec 
Public  Utilities  Commission  to  decide  in  case  of  disagree- 
ment. The  company  is  free  from  the  cost  of  snow  removal 
for  a  period  of  five  years.  The  company  agrees  to  extend 
the  system  at  once,  and  to  double  track  a  portion  of  its 
lines.  The  linesmen  of  the  city  of  Sherbrooke  electrical 
department  went  out  on  strike  for  higher  wages:  this  has 
been  settled,  the  men  now  receiving  from  35c  to  40c  an 
hour,  with  time  and  a  half  for  night  work. 


Electric  Arc  Welding 

The  Westinghouse  Company  has  just  recently  issued  an 
elaborate  publication  covering  the  process  of  electric  arc 
welding  and  the  necessary  apparatus  required  for  this  pro- 
cess. This  publication  compares  the  different  processes  of 
welding,  such  as  autogenous  welding,  forge  welding,  oxy- 
acetylene  welding,  thermit  welding,  and  outlines  the  ad- 
vantages of  electric  arc  welding  over  these  as  follows: 
1,  economy;  2,  ease  and  convenience  of  application;  3,  speed 
of  operation;  4.  reliability  of  results;  5,  reclaiming  defective 
material  6,  safety;  7,  conservation  of  material;  8,  less  skilled 
labor  required.  The  field  for  electric  arc  welding  is  unlim- 
ited and  the  process  has  made  enormous  strides  during  the 
last  few  years  until  now  it  is  widely  used  throughout  those 
branches  of  the  metal  industry  in  which  work  is  done  on 
iron  or  steel  in  rolled,  cast  or  fabricated  forms. 


The  Maine  and  New  Brunswick  Electrical  Power  Co. 
have  let  the  contracts  for  an  additional  unit  at  their  de- 
velopment at  Tinker  Station,  N.B.  This  will  make  the 
fourth  unit.  The  Foundation  Co.,  Montreal,  will  enlarge 
the  dam  and  power  house,  and  construct  a  tunnel  and  new 
steel  penstock.  The  water  wheel  will  be  of  2400  h.p.,  400 
r.p.m.,  complete  with  Lombard  governor,  working  under  a 
head  of  72  feet,  and  will  be  supplied  by  the  Canadian  In- 
gersoll  Rand  Co.,  Ltd.,  Sherbrooke  and  Montreal.  It  will 
be  direct  connected  to  a  1500  kv.a.  generator,  to  be  sup- 
plied by  the  Canadian  General  Electric  Co. 


David  A.  Starr  Made  World  Reputation  as  Manager 
of  Clyde  Valley  Electrical  Company 

We  regret  to  report  the  sudden  death  on  June  23rd  of 
Mr.  David  A.  Starr,  general  manager  of  the  Clyde  Valley 
Electrical  Power  Company,  Glasgow,  at  the  age  of  61.  He 
had  been  in  failing  health  for  the  past  eighteen  months,  but 
had  recently  returned  to  business  after  four  months  spent  in 
the  United  States,  Cuba  and  Jamaica.  Mr.  Starr,  who  was 
well  known  in  electrical  engineering  circles  in  Great  Britain, 
as  well  as  in  Canada  and  the  United  States,  was  born  in 
Halifax,  N.S.,  and,  after  serving  his  apprenticeship  there 
joined  the  civil  engineering  staff  of  the  Canadian  Pacific 
Railway  Co.  Subsequently  he  turned  his  attention  to  elec- 
tricity, and  joined  the  staflf  of  the  Thomson-Houston  com- 
pany at  their  Lynn  works  in  the  States,  returning  later  to 
Montreal  as  sales  manager  to  the  Royal  Electric  Company. 
His  subsequent  Canadian  experience  covered  electric  tram- 
ways and  light  railways. 

In  1901  the  British  Westinghouse  Electric  &  Manu- 
facturing Cohipany,  Ltd.,  secured  his  services  for  their 
Trafiford  Park  works,  Manchester,  and  in  1903  he  was  ap- 
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pointed  general  manager  of  the  Clyde  Valley  Electrical 
Power  Company.  The  erection  of  the  company's  power  sta- 
tions, and  the  laying  down  of  their  large  plant  and  com- 
prehensive system  of  mains,  were  carried  out  under  his 
supervision,  and  the  present  development  of  the  power  sup- 
ply business  in  the  west  of  Scotland,  together  with  the 
position  of  his  company  as  one  of  the  largest  in  the  king- 
dom, must  be  attributed  to  a  large  extent  to  his  unflagging 
zeal  and  energy,  and  to  his  sound  views  on  the  future  of 
the  industry.  Mr.  Starr  was  a  past-president  of  the  Scot- 
tish Section  of  tl|!^',|((ji^titution  of  Electrical  Engineers,  and 
was  closely  associaV^d'  with  '  the  work  of  the  Association  of 
Electric  Power  Companies. 

Mr.  Starr,  who  was  a  son  of  the  late  Mr.  John  Starr, 
Halifax,  Nova  Scotia,  is  survived  by  a  widow,  three  daught- 
ers, and  one  son.  Mrs.  Starr  was  Miss  Ella  Brown,  daughter 
of  Mr.  Alexander  Brown,  Prince  Edward  Island,  and  the 
two  elder  daughters  are  Mrs.  J.  C.  Manson  and  Mrs.  H. 
G.  Good.  The  only  son,  Alexander,  is,  since  demobilization 
from  the  army,  associated  with  his  uncle  in  the  business  of 
John  Starr,  Son  &  Company,  Halifax,  N.S. 
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Channels  of  Distribution  Between  the  Manu- 
facturer and  Consumer — Contractor-Dealer 
a  Dominant  Feature  If,  and  When,  His 
Sales  Policy  Becomes  Aggressive 

By  Mr.  Samuel  A.  Chase 

The  channels  of  distribution  in  the  electrical  industry 
are  indefinitely  marked  with  trade  beacons  of  (1)  trade  or- 
ganizations, (2)  proper  trade  differentials,  (;{)  proper  codes 
of  practice  and  ethics,  supported  by  absolute  knowledge 
of  what  each  of  these  beacons  means  to  the  captains  of  our 
industry.  It  reminds  me  of  the  mariner  who  endeavors  to 
pilot  his  ship  through  a  river  which  was  not  clearly  marked 
with  beacons  of  safety. 

In  considering  this  subject  three  important  factors 
should  properly  enter  into  the  discussion,  viz.: 

(1)  Economic  distribution. 

(2)  Effective  distributicfni 

(3)  Adequate  distribution. 

The  product  of  this  cargo  to  be  distril)uted  from  the 
manufacturer  to  the  consumer  is  made  up  principally  of 
merchandising  or  resale  electrical  appliances  and  supplies 
and  does  not  include,  in  its  bills  of  lading,  lighting  or  pow- 
er apparatus. 

The  various  channels  of  distribution  in  the  past  from 
the  manufactuer  to  the  consumer  may  be  divided  into  the 
following  groups: 

By  the  manufacturer  direct. 

By  the  jobber — wholesaler. 

By  the  Manufacturer's  Agent. 

By  the  Central  Station. 

By  the  Hardware  Merchant. 

By  the  Dry  Goods  Store. 

By  the  Drug  Store,  and  in  some  instances  by  various 
other  merchants  not  strictly  in  the  electrical  supply  busi- 
ness. 

By  the  Contractor-Dealer. 

The  Manufacturer 

The  manufacturer  has  frequently  made  the  mistake  in 
the  past  of  being  allured  by  the  temptation  to  obtain  the 
middleman's  profit,  and  has  taken  small  orders  direct  from 
the  consumer,  at  an  apparent  profit,  but  has  learned  by.  cost- 
ly experience  that  this  so-called  profit  is  wiped  out  by  the 
cost  of  obtaining  and  handling  the  orders.  The  result  is 
not  only  a  net  loss  in  money,  but  a  disturbed  and  unhealthy 
condition  in  the  trade,  but  it  has,  in  some  instances,  taken 
years  of  experience  to  teach  some  manufacturers  the  wis- 
dom of  a  policy  of  selling  his  merchandising  product  to 
the  consumer  through  the  middlemen,  recognizing  the  ser- 
vice rendered  by  the  jobber  and  the  contractor-dealer. 

The  manufacturer  has,  in  some  instances,  chosen  the 
direct  route  to  consumers  in  the  past  due  to  the  unecono- 
mic, inefTective  and  inadequate  distribution  through  other 
channels  and  a  hesitancy  on  the  part  of  the  middleman  to 
create  a  sufficient  demand  for  the  goods  manufactured  and 
although  a  definite  sales  policy  has  been  adopted  by  some 
manufacturers  of  selling  direct  and  through  the  middlemen 
at  the  same  prices,  their  direct  sales  exceed  all  others  by  a 


large  percentage,  notwithstanding  the  local  influence  of  the 
middleman  and  the  cargo  close  at  hand. 

I  will  venture  to  state  that  the  average  manufacturer 
will  welcome  the  day  when  it  will  be  possible  to  economical- 
ly and  efficiently  distribute  his  merchandising  product  ex- 
clusively through  the  electrical  joliber  and  retailer  (central 
station  and  contractor-dealer)  but  these  channels  are  not 
yet  deep  or  broad  enough  or  sufficienly  safe  and  efficient  to 
warrant  any  manufacturer  with  a  large  sales  organization  in 
the  field  to  sell  exclusively  through  the  jobber  and  retailer. 

The  Jobber— Wholesaler 

The  jobber  or  wholesaler  has  done  in  the  past,  and  in 
some  instances,  at  the  present  time,  still  does  a  retail  busi- 
ness in  addition  to  a  wholesale  business,  and  sells  to  other 
jobbers,  to  central  stations,  to  contractor-dealers  and  to 
consumers — and,  in  some  instances,  I  regret  to  state,  sells 
to  consumers  without  recognizing,  in  the  form  of  a  dif- 
ferential, the  service  rendered  by  the  contractor-dealer;  in 
other  words,  sells  to  the  consumer  at  the  dealer's  price, 
which  practice  is  not  only  unethical,  l)ut  demoralizes  the 
contractor-dealer  business  to  such  an  extent  that  it  makes 
that  class  in  the  industry  seemingly  distrustful  and  quite 
naturally  has  a  tendency  to  prevent  his  engaging  in  the 
retail  business,  hence  retarding  sales  and  expansion. 

The  jobber  of  the  past  has  been  somewhat  like  many 
manufacturer's  agents,  and  has  shipped  an  order  calling  for 
a  miscellaneous  lot  of  goods  from  the  four  winds  of  the 
earth  direct  from  the  various  manufacturers  to  the  con- 
tractor-dealer or  consumer  because  of  not  carrying  a  suf- 
ficient stock  in  his  warehouse. 

Cross  arms  from  the  State  of  Washington. 

Pins  and  brackets  from  North  or  South  Carolina. 

Pole  line  hardware  from  Illinois  and  Pennsylvania. 

Bare  and  insulated  wires  from  Massachusettes  or  New 
Jersey. 

Wiring  devices  from  Connecticut  or  New  York  State. 

Bell  wiring  appliances  from  Pennsylvania  or  New  Eng- 
land, causing  delayed  and  expensive  shipments.  But  the  job- 
ber of  to-day  assembles  all  these  goods  in  his  own  ware- 
house and  distributes  for  the  manufacturer  complete,  in  one 
shipment,  frequently  the  same  day  the  order  is  received, 
which  is  of  great  advantage  to  the  contractor-dealer. 
Therefore  the  jobber  can  be  the  natural,  economic  and  effi- 
cient channel  of  distribution  from  the  manufacturer  to  the 
contractor-dealer. 

The  Manufacturers's  Agent 

The  manufacturer's  agent's  policies  vary.  Some  carry  a 
small  stock  and  ship  and  invoice  customers,  while  others 
carry  no  stock  and  are  simply  order  takers  for  the  manu- 
facturer; some  sell  indiscriminately  to  jobbers,  contractor- 
dealers,  and  consumers,  and  should,  in  reality,  be  classed  as 
salesmen  for  the  manufacturer,  who  has  no  sales  organiza- 
tion in  the  field. 

Central  Stations 

Central  stations  have  been  pioneers  in  the  sale  of  and 
distribution  of  incandescent  lamps,  and  that  channel  was 
marked  with  beacons  of  free  renewals  and  cut  prices,  allur- 
ing the  industry  not  to  a  haven  of  safety,  but  to  a  rock- 
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coast  of  disaster.  Now,  llie  cliaimel  lias  clian.ncd  to 
tlic  jol)l)er,  coiilraclor-dcaler  and  central  station,  with  llie 
percentage  clearly  marked  with  jjeacons  of  ethical  merch- 
andising and  intensive  selling,  i)roducing  ahsohite  fairness 
in  ct)mpetition  between  the  competing  groups — and  the  con- 
tractor-dealer with  a  welWocated,  attractive  retail  store 
now  plays  an  important  part  in  tlie  channel  of  distril)utioii 
of  lamps  from  the  manufacturer  to  the  consumer. 

Tlie  fiat  iron,  washing  machine  and  vacuum  cleaner  and 
otiier  household  appliances  were  introduced  princii)ally  by 
the  central  station  who  did  the  pioneer  work  on  these  ap- 
pliances as  well  as  on  incandescent  lamps,  and  it  is  niy  be- 
lief that  the  central  station,  on  account  of  its  organization, 
prestige,  financial  responsibility  and  desire  to  add  kilowatts 
to  its  lines,  will  always  be  tlie  logical  pioneer  and  pilot 
the  way  for  the  jobber  and  contractor-dealer  on  household, 
current  consuming  devices,  and  it  would  be  very  unfortun- 
ate to  the  manufacturer  and  to  the  consumer  if  the  central 
station  should  go  out  of  the  retail  l)usiness,  properly  con- 
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ducted  on  an  ethical  basis.  Most  central  stations  will  al- 
ways carry  the  introductory  or  development  expense  of  plac- 
ing new  currer.t  consuming  devices  on  the  market.  It  is. 
tlfereforc,  up  to  the  contractor-dealer  to  co-operate  and  take 
full  acivarita.ije  of  the  demand  created. 

Other  Merchants 

The  hardware,  dry  goods,  drug  store,  and  other  kind- 
red merchants  have  probably  done  more  to  advertise  elec- 
trical mercliandizing  products  than  other  distributors,  l)iU  1 
do  not  always  approve  of  the  character  of  their  advertising;, 
because,  like  the  central  station  advertising,  its  principal 
story  is  "cut-prices."  With  recognized  business  ability,  how^ 
ever,  attractive  stores  and  display  windows  and  unquestion- 
able financial  standing  the  call  of  the  siren  has  been  so  allur- 
ing that  it  has  wrecked  many  a  manufacttircr's  ship  in  the 
channel  of  distribution  to  the  consumer. 

Each  of  these  grcnips,  however,  create  and  obtain  a  cer- 
tain amount  of  business  which  ordinarily  could  not  be  ob- 
tained by  strictly  electrical  concerns  principally  Ijecause  these 
merchants  make  it  easy  for  the  housewife  to  obtain  electri- 
cal appliances  for  the  reason  that  their  stores  are  attractive, 
located  in  the  shoi)ping  district  frequented  by  ladies  and  in 
charge  of  efficient  sales  organization,  and  they  will  continue 
to  increase  their  electrical  departments  and  sales  and  will 
attract  the  manufacturer  as  one  of  the  ellicicnt  and  economic 
clianncls  of  distribution  to  tlu-  <  (iiisnincr,  unless  the  contrac- 


tor-dealer becomes  alive  to  the  situation  and  the  necessities 
of  the  public  and  parallels  the  methods  of  tiiese  merchants. 

The  beneficial  results,  through  a  plan  of  scientific  merch- 
andising, practical  trade  co-operation  and  organization  advo- 
cated by  Mr.  Goodwin,  about  which  you  are  all  familiar,  so 
ably  supported  by  the  electrical  press,  manufacturers,  joli- 
bers  and  central  stations  will  unquestionably  result  in  maTc- 
ing  the  specialized  electrical  retailer,  vyhefher  he  be  central 
station,  jobber,  or  contractor-dealer,  the  dominating  chan- 
nel of  distrij)ution  from  the  manufacturer  to  the  ultimate  con- 
sumer. 

The  Contractor-Dealer 

The  contractor-dealer  has  not,  until  recently,  become  a 
merchant,  and  I  df>n't  know  as  I  can  blame  him,  for  the  rea- 
son that  api)arently  all  classes  in  the  industry  have  looked 
ujxin  him  as  a  necessary  evil,  rather  than  an  economic  neces- 
sity. A\]  other  classes  in  the  industry  have  been  cultivated 
to  a  iiigh  degree,  but  the  contractor-dealer,  until  recently, 
has  been  allowed  to  drift,  unaided,  uncultivated,  and  looked 
upon  as  a  parasite,  superflous  in  the  channel  of  distribution 
and,  rudderless,  without  a  beacon  light  to  guide  him,  has 
been  wrecked  on  the  rocks  of  commerce. 

The  contractor-dealer,  because  of  these  facts,  and  real- 
izing there  was  no  stability  to  the  prices  of  merchandizing 
appliances  or  wiring  devices,  has  not  taken  advantage  of 
the  opportunity  presented  and  opened  a  sufificient  number 
of  attractive  retail  stores  and  the  channel  of  distribution 
from  the  manufacturer  to  the  consumer  via  the  electrical 
dealer  route  has  made  it  difficult  rather  than  easy  for  the 
housewife  to  purchase  electrical  appliances. 

Manufacturers  and  jobbers  alike  have  sunk  the  contractor- 
dealer  ship  in  the  past  through  unethical  and  other  unbusi- 
nesslike methods,  frequently  rendering  it  impossible  for  the 
dealer  to  distribute  to  the  consumer  at  a  profit,  and  the 
goods  purchased  from  the  manufacturer  for  the  purpose  of 
distributing  to  the  consumer  remain  on  the  shelves,  slow 
moving,  and  often  become  obsolete  because  of  these  unethi- 
cal methods. 

Channels  of  distribution  change  like  rivers  and  we  can- 
not force  distribution  from  the  manufacturer  to  the  consumer 
through  uneconomic  channels  because,  like  rivers,  such  a 
distribution  will  back  up  and  create  a  new  channel.  Some 
rivers  don't  change  their  channels,  but  the  channels  of  navi- 
gation sometimes  change  and  so  does  the  channel  of  distri- 
bution. However,  just  as  the  channels  of  navigation  in  a 
river  change  from  time  to  time,  due  to  natural  elements, 
farming  sandbars,  sand  pits  and  other  elements  dangerous 
to  navigation,  which  may  be  changed  by  design  through  me- 
dium of  engineering  talent  and  modern  machinery  by  the 
application  of  the  dredger,  tide  walls  and  jetties,  so  may  the 
channels  of  distribution  of  electrical  merchandise  be  changed 
by  the  application  of  scientific  merchandising  methods  direct- 
ed by  the  best  thought  and  activity  of  the  contractor-dealer. 

1  am  firmly  convinced  that  by  an  aggressive  sales  policy 
by  the  contractor-dealer  in  co-operation  with  the  jobber, 
by  maintaining  high  class  specialty  shops,  active  interest  in 
his  association  and  by  the  most  friendly  relations  with  the 
manufacturer,  central  station,  consulting  engineer,  builder 
and  architect,  the  channel  of  distribution  of  the  contractor- 
dealer  will  gradually  become  wider  and  deeper  until  he  will 
become  a  dominant  factor  in  the  percentage  of  materials 
distributed  through  his  channel  and  will  be  a  powerful  factor  ' 
in  the  future  in  molding  the  policy  of  the  manufacturer  to- 
wards a  definite  decision  to  recognize  the  contractor-dealer 
to  a  greater  extent  in  the  future  as  the  most  economic  atid 
effective  distrilmtor  of  re-sale  i)roducts. 

The  Open  Meeting 

The  "o])en  mectin,g"  of  the  contractor-dealer  is  a  neces- 
sity and  is  coniinaiiding  the  respect  of  manufacturers,  joii- 
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tiers  ami  central  stations,  aiul  throiii^li  tlic  knuwlcd.ue  tiiese 
-roups  ol)tain  of  the  problems  of  the  contractor-dealer,  to 
this  extent  will  they  be  able  to  lend  co-operation,  thereby 
causing  to  How  an  increasing  percentage  of  merchandise 
thrnu.<;h  the  channel  of  the  contractor-dealer. 

The  trade,  like  the  flow  of  a  river,  seeks  the  channel 
of  least  resistance — the  better  business  man  the  contractor- 
dealer  develops  to  be,  the  more  prominent  the  location  of 
his  store,  the  character  of  his  store,  the  support  he  gives 
to  his  trade  associations,  the  manner  in  which  he  conducts 
his  trade  association,  the  character  of  otTicers  of  his  asso- 
ciation, the  conduct  and  manner  of  presentation  of  his  trade 
problems  through  committees  when  dealing  with  the  manu- 
facturer or  jobber,  all  tend  toward  removing  barriers  and 
resistance  and  aid  in  directing  the  flow  of  trade  through 
the  contractor-dealer  channel. 

Xow,  the  manufacturer  is  faced  with  the  choice  between 
certain  channels  for  the  distribution  of  his  product — in  one 
chai.nel  he  has  the  palatial  department  store,  well  managed, 
with  unquestionable  credit  standing— then  he  has  the  central 
station  and  the  jobber,  and  against  this  he  has  the  contractor- 
dealer,  who,  in  the  past,  has  not  always  appealed  to  him 
in  a  favorable  light  as  compared  to  the  other  channels  just 
mentioned,  but  with  the  methods  they  are  now  employing, 
with  attractive  retail  stores,  located  conveniently  for  the 
buying  public,  intensive  sales  methods,  improvement  in  or- 
ganization, proper  presentation  of  problems  through  able 
committeemen,  preventing  icKrcible  irather  ,than  arbitrary 
arguments  to  attempt  to  force  the  flow  of  trade,  the  con- 
tractor-dealer is  every  day  commanding  a  higher  respect 
from  manufacturer,  jobber  and  central  station,  and  is  caus- 
ing them  all  to  think  and  to  think  hard,  which  must  result, 
if  they  continue  along  these  constructive  lines,  in  causing 
an  increasing  percentage  in  business  flowing  from  the  manu- 
facturer through  the  jobber-contractor-dealer  channel. 

In  conclusion  I  would  suggest  that  the  channel  of  dis- 
tribution in  which  the  contractor-dealer  navigates  be  label- 
ed:— 

Organization, 

Co-operation, 

Ethical  Merchandising  Policies. 
Determination, 

and  with  these  slogans  properly  applied  there  can  be  but 
one  answer,  and  that  is  the  contractor-dealer  ship  will  be 
the  flag  ship  and  lead  the  squadron  through  the  channel  of 
distribution  from  the  manufacturer  and  jobber  to  the  con- 
sumer. 


Big  July  Meeting  of  Hamilton  District 
Electrical  Association 

The  Hamilton  District  Electrical  Association  held  a 
meeting  at  the  Royal  Connaught  Hotel  on  Wednesday,  July 
9.  A  large  number  of  members  were  present.  Mr.  K.  A. 
Mclntyre  addressed  the  members  regarding  the  National 
Association  of  Electrical  Contractors  and  Dealers'  Conven- 
tion to  be  held  at  Milwaukee  July  14-18.  At  the  conclusion  of 
Mr.  Mclntyre's  remarks  the  Association  appointed  Mr.  L. 
H.  Lander,  Mr.  J.  A.  Dynes  and  Mr.  V.  K.  Stalford  as  dele- 
gates to  this  convention.  The  Open  Price  Plan  was  dis- 
cussed at  great  length;  it  is  expected,  through  the  discus- 
sion held,  that  greater  use  will  be  made  of  this  plan  in  the 
future,  all  the  members  present  signifying  their  intention 
to  submit  all  tenders  issued  by  them  to  the  secretary  of  the 
Open  Price  Plan. 

Mr.  Frank  T.  Groome  has  resigned  hi.^  position  as  sales 
manager  of  the  Benjamin  Electric  Manufacturing  Company 
of  Canada. 


Lamps — The  Sugar  of  the 
Electrical  Business 

Lamps  are  to  tin-  electrical  trade  what  sugar  is  to  the 
grocer.  They  are  a  staple — a  necessity.  Quite  naturally 
anyone  with  any  kind  of  an  electrical  retail  business  wants 
to  handle  lanmps.  Also  certain  groups  in  the  trade  think  at 
times  that  they  should  be  named  the  retail  lamp  distributers 
for  local  territory  to  the  exclusion  of  other  groups  which 
also  w'ant  to  handle  lamps.  Ami  so  we  have  what  is  com- 
ing to  be  known  as  the  lamp  situation.  Lamp  distribution 
presents,  therefore,  a  problem  which  the  industry  must  solve. 
No  single  group  in  the  industry  working  alone  can  solve 
it.  Everyone  will  have  to  pull  together  to  make  it  a  real 
solution — a  solution  which  will  insure  the  public  maximum 
lamp  service  and  the  industry  maximum  economy. 

In  the  interests  of  this  getting-together  it  might  be  well, 
therefore,  to  review  the  thoughts  of  the  leaders  of  ■  the 
various  groups.  Everyone  ought  to  know  what  the  others 
are  thinking  and  a  fair  exchange  of  views  ought  to  help 
untangle  some  of  the  present  muddle.  But  first  let  us  name 
the  groups  that  have  an  interest  in  lamps.  They  are:  The 
contractor-dealer,  the  central  station,  the  non-electrical  mer- 
chant handling  lamps,  the  electrical  jobber  and  the  lamp 
manufacturer.  All  must  be  considered  in  addition  to  the 
public. 

The  Contractor-Dealer 

The  contractor-dealer's  point  of  view  is  somewhat 
unique  in  that  he,  in  most  instances,  until  recently  had  very 
little  point  of  view  to  speak  of.  He  has  not  been,  in  the 
past,  a  real  merchant.  Now  he  has  come  to  the  conclusion 
that  he  wants  to  be  a  merchant.  He  feels  very  strongly  on 
this  point  and  it  is  his  intention  to  show  some  folks  who 
have  maligned  him  in  the  past  that  he  can  conduct  himself 
as  a  legitimate  and  successful  merchandiser.  He  recognizes, 
however,  the  very  great  difficulty  of  conducting  a  retail 
business  without  handling  any  staple  line.  He  recognizes 
that  one  very  desirable  staple  line  from  the  standpoint  of 
profit  and  steady  volume  is  lamps.  He  feels  that  he  is  very 
close  to  the  public  and  that  this  will  help  him  sell  lamps. 
He  feels  that  his  contact  with  users  of  electric  service  in 
the  capacity  of  adviser  on  home  electrical  needs  and  seller 
of  electrical  equipment  gives  him  a  hold  on  people  that  he 
should  be  permitted  to  utilize  in  selling  lamps.  He  feels 
that  the  central  station's  main  job  is  to  sell  electric  service 
and  that  the  central  station  can  cede  him  the  lamp  busi- 
ness in  return  for  the  very  material  help  he  can  be  to  the 
central  station  in  assisting  it  to  maintain  amicable  public 
relations.  The  dealer,  therefore,  very  generally  blames  the 
jobber  for  the  participation  of  the  hardware  and  the  drug 
man  in  the  present  scheme  of  lamp  distribytion.  In  some 
cases  he  even  thinks  the  manufacturer  should  aid  him 
financially  in  his  local  advertising,  in  order  to  assist  in  his 
distribution  of  lamps.  In  isolated  cases  the  contractor- 
dealer  is  at  present  doing  some  rather  wild  thinking,  but 
almost  everywhere  he  is  making  his  claim  that  he  wants  to 
be  the  retail  merchandiser  of  lamps  and  he  wants  that  very 
badly.    So  much  for  the  contractor-dealer. 

Traditions  of  Central  Station  Selling 

Now  the  average  central  station  man  incorporates  con- 
siderable tradition  in  his  thinking  on  the  lamp  question. 
There  was  a  time  when  the  central  station  had  a  very  real 
need  for  controlling  lamp  distribution  among  its  customers. 
The  manufacture  of  lamps  at  that  time  was  not  an  exact 
proposition,    it   l)eing    impossible    to   produce    within  close 
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limits  lamps  capable  of  being  operated  at  a  specific  voltage. 
This  situation  absolutely  does  not  exist  at  present,  owing 
to  the  introduction  of  the  tungsten  lamp  which  can  be  manu- 
factured to  operate  within  very  close  limits.  During  the 
early  period  the  central  station  of  necessity  acquired  con- 
trol of  the  lamp  distribution,  and  in  many  cases  it  still 
holds  the  reins.  That  it  has  not  released  its  hold  appears 
to  be  largely  a  matter  of  local  conditions.  There  has  been 
some  feeling  also  that  control  should  be  retained  until  it 
was  certain  that  some  other  able  agency  was  really  ready 
to  handle  lamp  sales. 

The  central  station  man  knows  that  he  has  less  need 
to  control  the  lamp  situation  now.  What  he  does  want  and 
has  a  perfect  right  to  want  and  get,  is  a  full  and  satisfac- 
tory assurance  that  all  sockets  on  his  lines  will  be  filled. 
This  would  certainly  not  be  the  case  if  lamp  distribution 
were  left  to  any  hit  or  miss  scheme. 

The  Non-Electrical  Lamp  Distributer 

One  of  the  most  interesting  characters  in  this  lamp  situ- 
ation is  the  non-electrical  merchant  who  in  some  way  has 
begun  to  handle  lamps.  The  hardware  merchant  is  easily 
typical  of  this  class.  Possibly  he  handles  his  lamps  in  con- 
nection with  his  cutlery  department.  He  no  doubt  started 
out  with  a  $300  contract  which  gave  him  a  profit  of  only 
17  to  20  per  cent.,  perhaps  less  than  his  overhead.  He 
took  it  on,  however,  to  give  it  a  trial.  He  made  a  feature  of 
selling  cartons  of  lamps  instead  of  the  one  or  two  which 
the  customers  asked  for.  He  soon  worked  the  lamp  busi- 
ness up  into  a  real  retail  trade.  He  probably  has  reached 
a  point  now  where  he  is  on  a  $5,000  contract  and  is  mak- 
ing a  profit  which  he  considers  satisfactory,  in  spite  of  the 
fact  that  his  overhead  is  probably  more  than  23  per  cent., 
or  that  which  the  average  electrical  dealer  assumes  he  has. 
This  hardware  man  thinks  the  lamp  business  is  a  good  busi- 
ness. He  is  of  the  opinion  that  if  all  other  lines  which  he 
carries  were  as  "clean"  as  lamps  and  carried  the  same  pro- 
fit, he  would  be  mighty  happy.  He  firmly  believes  that  any 
electrical  merchant  who  cannot  take  the  same  line  and  make 
money  on  the  same  scale  of  discounts  which  he  has  been 
ofTered  is  either  no  merchant  or  is  trying  to  hog  all  the 
profits.  He  is  not  particularly  interested  in  the  difficulties 
of  the  electrical  industry.  All  he  wants  is  to  be  let  alone 
so  that  he  can  continue  to  sell  lamps. 

Another  non-electrical  dealer  in  lamps,  which  in  some 
localities  should  be  considered,  is  the  drug  store.  But  up- 
on a  close  analysis  of  the  class  of  lamps  handled  by  the 
drug  stores  and  the  class  of  lamp  business  done  by  them 
it  seems  only  fair  to  say  that  the  drug  store  lamp  business 
is  very  generally  a  cut-price  proposition.  Moreover,  the 
volume,  comparatively  speaking,  is  not  large. 

The  Jobber's  Viewpoint 

Another  interested  party  is  the  jobber.  The  electrical 
jobber's  problem  has  been  to  get  lamp  distributers  who 
would  distribute.  He  believed  he  could  not  afford  to  be  too 
choicy.  He  had  to  go  out  and  find  dealers  who  could  sell 
lamps  and  who  would  sell  them.  In  some  places  he  has 
been  forced  to  take  on  non-electrical  dealers  because  of  the 
lack  of  merchandising  ability  in  the  local  electrical  trade. 
In  some  cases  he  has  been  a  trifle  "grabby"  in  the  matter 
of  industrial  plant  l)usiness,  but  perhaps  on  the  whole  he  has 
been  as  much  sinned  against  by  incompetence  within  the 
electrical  trade  as  he  has  been  sinning  for  the  extra  margin 
against  the  electrical  trade. 

The  Manufacturer 

Last  but  not  least  in  tliis  string  of  interested  lamp 
people  is  the  manufacturer.  lie  quite  naturally  feels  that 
he   has  a  duty,   not   only   to   liis   stockholders,   but   to  the 


pul)lic.  He  wants  to  make  money  and  good  lamps,  and  to 
make  it  easy  for  the  public  to  buy  lamps,  and  for  his  distri- 
buters to  make  money.  He  is  not  particularly  concerned 
aI)out  who  handles  lamps  as  long  as  they  do  a  good  job 
of  it,  except  that  as  a  matter  of  sentiment  he  would  prob- 
ably like  to  see  the  money  stay  in  the  electrical  family. 
He  can  certainly  he  expected,  however,  to  favor  the  dealer 
who  proves  to  him  as  a  manufacturer  that  he  knows  how 
to  get  the  lamps  over  the  counter  into  the  hands  of  the 
public  and  into  the  sockets  of  the  homes. 

While  these  various  branches  of  the  industry  each  con- 
tinue to  hold  their  beliefs,  men  in  other  industries  who 
know  anything  about  the  lamp  situation  look  on  in  amaze- 
ment and  continue  to  wonder  how  we  get  away  with  it. 
And  that,  indeed,  is  the  great  wonder— how  the  electrical 
industry  has  managed  to  grow  and  thrive  as  it  has,  main- 
taining the  while  a  system  of  commercial  distribution  that 
looks  like  a  (Chinese  puzzle. 

Solution  is  "Good  Merchandising" 

The  signs  of  the  times  are  encouraging,  however,  for 
it  appears  that  something  orderly  will  grow  out  of  the 
activity  of  the  contractor-dealer.  In  the  days  to  come  he 
will  probably  be  a  greater  and  greater  factor  in  lamp  dis- 
tribution, but  it  is  not  to  be  believed  that  he  will  ever  get 
the  lamp  business  handed  to  him  on  a  silver  platter.  If 
he  wants  it  he  will  have  to  go  out  and  get  it.  He  will  have 
to  build  it  up.  He  will  have  to  learn  how  to  use  the  tele- 
phone to  find  out  whether  Mrs.  Smith  has  empty  sockets 
at  home,  and  to  convince  her  that  in  the  interests  of 
economy  and  convenience,  she  should  fill  them.  He  will 
have  to  learn  how  to  use  the  manufacturer's  literature  to 
assist  in  creating  a  demand  for  lamps.  He  will  have  to  learn 
how  to  write  letters  that  will  make  the  customer  see  the 
danger  of  falling  down  the  basement  stairs  if  he  doesn't 
put  a  lamp  in  that  cellar  socket.  He  will  have  to  learn 
how  to  quit  kicking  and  how  to  get  to  work.  When  he  does 
that,  he  will  know  he  is  the  real  merchant,  and  then  the 
lamp  situation  will  have  been  solved. 


Toronto  Contractors'  Monthly  Meeting 

The  Toronto  Electrical  Contractors  held  their  regular 
monthly  meeting  on  Thursday  evening,  July  3rd,  Mr.  Ken- 
neth A.  Mclntyre,  president,  in  the  chair.  The  members 
motored  out  along  the  Toronto-Hamilton  highway  to  the 
new  wayside  inn,  near  Oakville,  called  the  Alvertonia,  where 
they  had  dinner  together  and  a  good  lively  business  meeting 
afterwards.  Over  forty  members  were  in  attendance.  Mr. 
Stalford  and  Mr.  Reid  also  motored  ovcr  from  Hamilton  and 
took  part  in  the  discussions. 

One  of  the  most  important  matters  discussed  was  that  of 
the  absorption  of  young  returned  soldiers  as  electrical  ap- 
prentices. Under  the  Dominion  government's  scheme  for  the 
re-establishment  of  these  men  in  some  trade,  a  fixed  sum  is 
set  aside  which  is  paid  to  the  men  during  their  probationary 
period  when,  presumably,  their  lack  of  experience  would 
make  it  impossible  that  they  should  earn  a  living  wage.  It 
appears  that  this  condition  is  being  exploited  by  certain  em- 
ployers who  have  made  application  for  large  numbers  of 
these  apprentices,  simply  because  they  do  not  have  to  pay 
them  wages.  To  prevent  this  and  also  to  keep  a  regulating 
hand  on  the  number  of  apprentices  employed,  having  in  mind 
the  quantity  that  can  be  properly  absorbed,  the  Toronto 
electrical  contractors  have  drawn  up  a  recommendation  to 
the  Government  covering  the  whole  situation.  This  recom- 
mendation was  discussed  at  the  meeting  and  its  wording  fin- 
ally determined. 

The  question  of  the  i)roper  rate  to  charge  the  customer 
for  labor  was  also  discussed.    The  practically  unanimous  de- 
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cision  was  that  an  advance  of  50  per  cent,  over  the  standard 
wage  paid  the  men  was  correct. 

The  Open  Price  Plan  was  reported  as  operating  in  Hamil- 
ton, where  the  members  are  gradually  coming  in.  Toronto 
contractors  discussed  the  operation  of  the  system  in  Toronto 
and  a  number  of  members  who  had  not  yet  sent  in  copies  of 
their  tenders  definitely  committed  themselves  to  do  so  in 
future.  The  point  was  raised  by  Mr.  Roxborough  that  archi- 
tects to  whom  he  had  spoken  seemed  suspicious  of  the  Open 
Price  Plan  and  rather  of  the  opinion  that  it  was  an  arrange- 
ment to  boost  prices.  Mr.  Mclntyrc  was  authorized  to  get 
in  touch  with  the  local  chapter  of  the  .\rchitects'  .\ssociation 
and  clear  the  matter  up  so  that  this  erroneous  impression  may 
be  permanently  removed. 


How  I  Increased  My  Sales  100 
Per  Cent. 

 By  a  Suc<e;sful  Retailer  — 


NEWS 

Montreal  Armature  Works 


43 


It's  a  wonder  the  manufacturer  and  jobber  in  electrical 
snpidifs  don't  take  a  more  pcr.sonal  interest  in  the  retailer  and 
liis  methods.  Isn't  it  plain  that  if  the  retailing  end  is  weak, 
the  demand  for  goods  from  the  manufacturer  and  jobber  is 
lust  so  much  less  and  their  profits  are  correspondingly  low. 
Sdmebody  most  assuredly  has  got  to  come  to  the  aid  of  th.' 
unskillc.l  retailer— show  him  how  to  be  a  merchant— ..r 
years  will  go  by  without  any  aiipreciablc  improvement  in 
ihe  situation. 

Now.  Ihe  obstacles  that  stand  between  the  contraclor- 
ilealer  and  success  are  twofold.  First,  he  doesn't  kn.nv  bow  to 
merchandise  and,  second,  he  hasn't  the  necessary  capital.  This 
latter  applies,  at  least,  to  a  very  large  number  for  wc  retail- 
ers are  now  coming  to  realize  that  we  can't  carry  on  a  suc- 
cessful selling  campaign  on  good  intentions  alone.  Wc  need 
.1  first-class  location,  a  fairly  comprehensive  stock  and,  finally, 
mimey  enough  to  come  and  go  on  to  make  it  possible  to  sell 
on  the  installment  plan. 

Speaking  personally.  T  have  had  wonderful  results  since  I 
started  to  sell  appliances  on  the  monthly  payment  basis  and 
am  convinced  that  this  is  the  right  course  for  any  dealer  to 
pursue.  We  have  got  to  get  electrical  appliances  into  the 
homes  of  many  a  man  who  has  not  the  ready  money  to  pay 
for  them  spot  cash— so  we  dealers  must  carry  him  along  for 
a  while.  Of  course,  he  pays  a  little  more  for  the  article  so 
that  we  get  interest  on  our  money.  I  have  specialized  on  ten 
payments,  though  that  seems  to  be  longer  than  the  average, 
but  si.x  payments  for  a  washing  machine,  say.  calls  for  fairly 
big  monthly  installments.  Besides,  ten  is  an  easy  number 
to  calculate  with  and  your  customer  is  not  led  into  a  maze  of 
figures  which  take  his  mind  off  the  main  object — 'the  appli- 
ance. 

A  few  years  ago  the  idea  of  buying  anything  on  the  in- 
stallment plan  was  much  less  in  -favor  than  it  is  today.  How 
many  Victory  Bonds  would  the  Dominion  Government  have 
sold,  how^ever.  if  they  had  demanded  cash  payments.  Come 
to  think  of  it.  how  many  of  the  commercial  enterprises  which 
Form  the  basis  of  our  industrial  activity  and  stability  could 
continue  to  carry-on  if  the  banks  withdrew  their  support. 
The  whole  fabric  of  our  commercial  life  is  woven  with  "cred- 
it" and  we  need  not  fear  that  we  are  advocating  a  policy  that 
is  fundamentally  unsound  when  we  offer  to  sell  appliances  on 
an  installment  basis. 

I  now  sell  any  appliance,  of  whatever,  value,  in  this  way. 
with  5  per  cent,  off  for  cash,  though  very  few  of  my  customers 
take  the  cash  option.  My  sales  have  not  only  doubled  but  I 
believe  I  can  trace  to  this  new  policy  an  increase  to  four  times 
my  turnover  of  a  year  ago. 


The  officers  of  the  Montreal  Armature  Works,  Ltd., 
electrical  engineers  and  contractors,  Montreal,  are  all  tech- 
nical men.  Mr.  S.  D.  Sweetnam,  B.Sc,  the  president  and 
managing-director,  is  a  graduate  in  electrical  engineering  ol 
Finsbury  Technical  College,  London,  England,  and  McGill 
University,  Montreal.  After  graduating  from  McGill  he 
joined  the  test  department  of  Allis-Chalmers  Bullock,  and 
was  later  erecting  engineer  for  the  company.  He  started 
in  business  in  1914,  in  the  firm  of  Giddings  &  Sweetnam, 
which  was  dissolved  in  1917,  after  which  he  established  the 
Eastern  Electric  Co.;  this  was  continued  until  May  1st  of 
this  year,  when  the  Montreal  Armature  Works,  Ltd  .  was 
formed. 

Mr.  N.  C.  Mills,  C.E.,  E.E.,  A.I.E.E..  the  vice-presidcui , 
is  a  graduate  of  Harvard  University  in  civil  and  electrical 
cnginering.  After  graduating,  Mr.  Mills  was  en.gaged  on 
survey  work  in  Newfoundland  &  Labrador,  afterwards  j()in- 
ing  the  General  Electric  Company  of  Schenectady.  l"or  sev- 
eral years  he  was  chief  induction  motor  designer  for  the 
Canadian  General  Electric  Co.,  Peterborough.  When  the 
United  States  entered  the  war  he  volunteered  for  service 
and  was  assigned  to  the  engineering  officers'  training  corns 
and  was  afterwards  discharged  on  account  of  his  health. 

Mr.  P.  J.  Dolan,  director  and  shop  superinle  ide  it,  ob- 
tained his  theoretical  training  at  the  Manchester  School  ol 
Technology.  He  served  a  four-years'  apprenticeship  at  llic 
shops  of  the  Industrial  Enginering  Co..  Hyde.  Cheshire,  i-liv^.. 
and  afterwards  worked  in  the  winding  departments  of  the 
British  Westinghouse ;  General  Electric  iCo.,  of  Witioii; 
Bruce,  Peebles  &  Co.;  Vickers.  Ltd.;  and  the  repair  shops 
of  the  London  Electric  Railways  and  White  Jacoby,  Lon- 
don. After  coming  to  Canada  Mr.  Dolan  worked  four  years 
in  the  winding  department  of  the  Canadian  General  Electric 
Co.,  Peterborough,  and  for  three  years  was  the  electrical 
superintendent  of  the  Wayagamack  Pulp  &  Paper  Co.,  Three 
Rivers.  He  joined  the  Royal  .\ir  Force,  Mechanical  Sec- 
tion, in  1917,  and  on  liis  discharge  this  year  joined  tlic  East- 
ern Electric  Co. 


Circular  on  Electrical  Precipitation 

A  circular  describing  the  Westinghouse  achievements 
in  the  field  of  electrical  precipitation  has  just  been  issued. 
The  process  applies  to  copper,  lead  or  zinc  smelters,  blast 
furnaces,  chemical,  acid  and  cement  plants  for  the  recovery 
of  valuable  material  otherwise  wasted.  Water  can  be  pre- 
cipitated from  oil,  dust  removed  from  ventilating  systems, 
etc.  It  is  also  applicable  to  operations  such  as  round  houses 
which  by  their  smoke  or  fumes  are  a  nuisance  to  the  sur- 
rounding territory.  The  necessary  apparatus  for  the  pre- 
cipitation process  such  as  motor-generators,  transformers, 
rectifiers,  motors,  switchboard  and  accessories  are  shown 
installed,  and  are  described  in  detail  in  this  circular.  While 
there  are  several  mechanical  and  chemical  methods  for  col- 
lecting or  suppressing  dust  in  furnace  and  kiln  operation, 
they  are  in  general  limited  in  application  by  conditions  of 
temperature,  acid,  and  similar  qualities  of  the  product  to  be 
handled.  Electrical  precipitation  has  few  limitations  of  this 
sort  and  is  generally  applicable  for  collecting  suspended 
solid  and  liquid  particles  of  every  description,  whether  acid, 
alkaline,  or  from  gases  of  widely  varying  temperature. 


Bear  in  mind  that  in  Canada,  as  in  the  United 
States,  you  have  not  reached  5  per  cent,  of  your 
potential  market.  You  still  have  95  per  cent,  of 
the  road  to  go — a  road  of  commercialism,  popu- 
larization; intensive  selling. — W.  L.  Goodwin 
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Uni-Lectric  Lighting  Plant 

The  illustration  herewith  represents  the  Uni-Lectric 
lighting  outfit,  for  which  the  Masco  Company,  Limited,  are 
distributors  in  the  province  of  Ontario.  This  equipment 
embodies  features  that  hitherto  have  not  been  found  in 
many  electric  lighting  plants.  It  is  built  in  one  capacity, 
1,000  watts,  for  110  volts,  and  is  of  both  the  hand  starting 
and  the  electric  starting  type.  In  the  hand  starting  type 
the  engine  is  cranked  in  the  same  manner  as  an  automobile, 
but  in  the  electric  starting  type  there  is  provided  a  standard 
automobile  type  of  starting  equipment,  including  a  6  volt 
battery,  starting  motor  and  Bendix  drive.  A  solenoid  switch 
actuated  from  the  6  volt  storage  battery  by  pressing  an 
ordinary  push  button,  which  may  be  located  at  a  conveni- 
ent point  or  points,  throws  the  starting  motor  across  the 
storage  battery  and  cranks  the  outfit.  Releasing  the  pre- 
sure  on  the  push  button  immediately  opens  the  switch  when 
the  unit  is  started.  A  second  push  button  may  be  installed 
to  short  circuit  the  magneto  and  stop  the  equipment.  These 
push  buttons  are  usually  arranged  on  a  3-wire  system  with 


Locomotive  Type  Ampere  Hour  Meter 

The  experience  of  the  jjast  few  years  in  the  operation  of 
storage  battery  trucks,  tractors  and  battery  mine  lo'comotives 
has  clearly  demonstrated  that  the  chief  problem  in  the  opera- 
tion of  these  devices  is  the  problem  of  the  storage  battery. 
.Accordingly,  the  ampere-hour  meter,  which  is  the  only  de- 
vice that  automatically  gives  a  true  indication  of  the  state 
of  charge  of  the  storage  battery  at  all  times  and  automatical- 
ly terminates  the  charge  at  the  proper  time,  is  of  special  im- 
portance in  this  connection.  A  new  locomotive  type  ampere- 
hour  meter  has  just  been  designed  by  the  Sangamo  Electric 
Company  in  order  to  meet  the  severe  requirements  as  to 
overload  and  vibration  experienced  in  this  particular  service. 

The  ampere-hour  meter  when  installed  permanently  in 
the  storage  battery  circuit  on  the  track,  tractor  or  locomotive, 
registers  every  ampere-hour  which  the  battery  discharges  in 
driving  the  vehicle,  and  since  the  total  battery  capacity  is  in- 
dicated by  the  red  "Empty"  hand  on  the  meter,  the  black  hand 
indicates  the  remaining  capacity  left  in  the  battery.  The 
operator  then  knows  at  all  times  how  much  farther  he  can  run 


Masco  Co.,  Toronto,  are  agents  for  this 
farm  lighting  outfit 


a  common  return,  and  on  account  of  the  low  voltage  may 
be  wired  the  same  way  as  bells  or  annunciators.  In  this 
way  as  many  starting  and  stopping  stations  may  be  in- 
stalled as  the  customer  desires,  it  being  only  necessary  to 
carry  the  three  wires  from  each  station. 

The  engine  on  these  equipments  is  a  single  cylinder  ro- 
tating sleeve  valve  type.  It  is  equipped  with  a  high  ten- 
sion magneto  and  a  solenoid  control  butterfly  valve  so  that 
the  voltage  is  automatically  regulated  and  it  is  unnecessary 
to  discharge  through  storage  batteries  in  order  that  the 
voltage  regulation  may  be  obtained.  The  absence  of  stor- 
age batteries  simplifies  the  equipment  and  there  is  no  loss 
of  energy  through  the  charging  of  such  battery.  In  addition 
to  this  feature  the  110  volt  generator  increases  the  range 
of  service  and  decreases  the  cost  of  wiring.  It  is  also  pos- 
sible to  use  standard  code  wiring  throughout  and  the  or- 
dinary heating  appliances,  small  motors,  ets.,  as  sold  for 
central  station  service,  may  be  used  on  the  equipment.  The 
highest  grade  of  materials  has  been  used  and  the  outfit  has 
been  so  designed  as  to  present  a  most  compact  and  pre- 
sentable unit.  It  is  also  possible  to  readily  gain  access  to 
any  part  of  the  equipment  for  examination. 

Factory  tests  have  shown,  mider  200  watt  load,  nine 
hours  run  per  gallon  of  gasoline;  under  500  watt  load,  rt'/t 
hours  run  per  gallon,  but  this  is  largely  dependent  on  the 
grade  of  gasoline.  The  gasoline  consumption  increases 
very  slightly  with  increase  of  load  from  ]/>  load  up  to  full 
load. 


+   +  +  + 


VEHICLE 


the  truck.  When  the  battery  is  later  put  on  charge  the  am- 
pere-hour meter  registers  as  the -charge  proceeds,  operating 
in  a  direction  reverse  from  that  of  discharge.  When  battery 
has  been  fully  charged  the  meter  will  register  zero  and  make 
contact  within  the  meter  which  trips  circuit  breaker  in  the 
charging  circuit. 

No  battery  is  100  per  cent,  efficient.  More  charge  must  be 
given  than  was  taken  put  on  the  previous  discharge,  so  there 
must  be  a  certain  amount  of  excess  charge  each  time  the  bat- 


Sangamo  ampere-hour  meter 


tery  is  charged.  This  feature  is  automatically  provided  for  in 
this  meter  by  means  of  a  variable  resistor  device  which  causes 
the  meter  to  run  slower  by  any  desired  percentage  on  charge 
than  on  discharge  for  equal  current  flow.    This  automatically 
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provides  that  the  hattcry  will  be  given  any  desired  percentage 
of  overcharge,  for,  by  the  time  the  meter  indicating  hand 
gets  back  to  the  full  charge  position,  all  of  the  previous  dis- 
charge plus  a  certain  percentage  overcharge  (depending  upon 
the  setting  of  the  variable  resistor  element)  will  have  been 
been  put  back  into  the  storage  battery.  This  feature  is  en- 
tirely automatic,  and  once  the  resistor  has  been  set  at  the 
desired  percentage  of  overcharge,  no  further  attention  need 
be  given  the  device. 

This  locomotive  type  meter  which  has  been  especially  de- 
>igned  to  meet  the  severe  requirements  of  mine  locomotive 
and  industrial  truck  service  eni'hodies  several  distinct  im- 
provements over  previous  Sangamo  ampere-hour  meters. 

1.  Overload  capacity  increased. — Locomotive  type  meter 
will  carry  300  per  cent,  load  continuously  and  500  per  cent, 
load  for  '.i  minute  periods  without  undue  heating  of  any  parts. 

2.  Meter  made  dust  and  moisture  proof  by  means  of  im- 
proving binding  posts.  . terminals  and  soft  rubber  gasket  in 
case. 

.3.  New  type  contact  at  zero. —  This  is  mounted  entirely 
l)ack  of  the  dial  and  operates  on  cam  principle  instead  of  lever 
as  formerly,  thereby  reducing  drag  on  meter  and  increasing 
reliability  of  the  action  of  the  contact. 

4.  Modified  motor  element. — Special  treatment  is  given 
to  both  the  armature  disc  and  armature  box  interior  which  has 
reduced  the  formation  of  mercury  dross  to  about  J4  of  that 
formerly  experienced.  This  will  prcvbably  improve  the  meter 
operation  very  greatly  and  eliminate  trouble  due  to  meters 
being  slow  on  account  of  dross. 

5.  New  type  variable  resistor  element  which  is  approxi- 
mately eight  times  as  effective  as  the  resistor  element  former- 
ly used.  This  insures  greater  reliability  of  operation  and  in- 
creases the  range  of  adjustment  so  as  to  provide  a  maximum 
of  50  per  cent,  overcharge  where  desired. 

().    Reset  made  dust  proof. 

7.  Lock  washers  throughout  and  special  rugged  con- 
struction combined  with  mercury  flotation  of  the  rotatin^g 
element,  make  the  locomotive  type  meter  immune  from  vi- 
bration and  loads.  ■ 


Standby  for  Pumping  Plants 

The  illustration  he  rewith  shows  the  installatK>n  recent- 
ly made  at  St.  Johns,  P.Q.,  to  the  designs  and  specifications 
of  Ouimet  &  Lasage,  civil  engineers.  Montreal,  for  a  stand- 
by auxiliary  in  the  pump  house.  The  prime  mover  is  a 
"Sterling"  200  h.p.  gasoline  engine  driving  a  Kingsford  2-stage 
:!,000.000  gal.  capacity  turbine  pump,  suction  12  in.,  discharge 


Gasoline-engine  driven  pump  at  St.  Johns,  P.Q. 


10  inches,  total  head,  2:!5  feet.  The  units  are  direct  connect- 
ed and  have  a  speed  of  1,400  revolutions  per  minute.  The 
engine  was  supplied  by  the  Pyke  Motor  and  Yacht 
Company  of  Montreal.  The  pump  was  supplied  and 
installed  by  the  New  York  Jewell  Filtration  Company, 
.\ew  Birks  Biulding.  M-^ntreal.  The  "Sterling"  engine  is 
finding  a  wide  field  in  Canada  for  stand-by  purposes,  the 
insurance  companies'  regulations  demanding,  in  many  cases, 
that  an  auxiliary  supply  of  power  must  be  available  in  case 
of  failure  in  the  electric  service. 


Moving  Tonnage  in  Large  Units 

The  ability  to  increase  track  capacity  for  the  rapid  ex- 
pedition of  heavy  freight  trains  is  fast  becoming  a  difficult 
problem,  owing  to  the  tremendous  increase  in  train  ton- 


250-ton  locomotive 


nages  to  be  moved  as  a  unit.  In  other  words,  the  problem 
before  many  steam  railroad  operators  is  how  to  increase  the 
physical  capacity  of  a  certain  heavy  tonnage  division  with- 
out prohibitive  expense.  At  the  same  time,  after  such  an 
expenditure  in  correcting  alignment,  grade  reductions  and 
other  operating  difficulties,  tliere  still  remains  the  problem 
of  operation,  namely  hauling  without  delay  the  tonnage 
offered  for  transit.  The  introduction  of  the  large  250-toii 
locomotive  of  the  Pennsylvania  Railroad  recently  exhib- 
ited at  the  Master  Mechanics'  and  Master  Car  Builders' 
Convention  held  at  Atlantic  City,  is  an  advance  in  the  pos- 
sibility of  moving  heavy  tonnage  in  large  units  over  steep 
grades.  Here  we  have  maximum  accelerating  horsepower 
of  7,600,  with  a  sustained  horsepower  capacity  of  4,800  for 
one  hour.  With  two  of  these  engines  a  6,300-ton  train  can 
be  handled  up  long  grades  at  constant  speed;  as,  for  in- 
stance, on  a  25-mile  1  per  cent,  grade,  such  a  train  could 
be  moved  at  20.6  miles  per  hour.  Thus  there  exists  equip- 
ment for  hauling  traffic  in  larger  units  and  with  the  rapid 
movement  of  such  large  quantities  of  freight  the  division 
rapidly  becomes  cleared,  ready  to  handle  additional  tonnage. 
This  locomotive  was  designed  under  the  general  direction 
of  Mr.  J.  T.  Wallis,  general  superintendent  of  motive  power, 
Pennsylvania  Railroad,  together  with  Mr.  B.  G.  Lamme, 
chief  engineer  Westinghouse  Electric  &  Manufacturing  Co. 


The  great  problem  of  the  electrical  industry 
of  the  future  is  the  commercial  problem. — ^W.  L. 
Goodwin. 
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Commercial  Lighting  Units 

Scores  of  business  men  are  torday  becoming  more  than 
ever  interested  in  better  lighting  as  a  means  of  increasing 
efficiency,  and  there  is  a  good  field  in  this  direction  for  deal- 
ers who  are  interested  in  going  after  the  business.  The 
large  majority  of  stores,  offices,  schools,  churches,  assembly 
halls,  display  rooms,  and  so  on,  all  have  old-time  lighting 
fixtures — principally  because  they  have  not  been  shown  the 
advantages  of  the  new,  modern  lighting  units.    The  illustra- 


"Clcarlitc"   No.  S!609 

(ion  herewith  shows  the  "Clcarlitc,"  No.  2()0',),  manufactured 
by  the  Tallman  Brass  &  Metal  Company,  Hamilton,  Ont. 
This  fixture  is  scientifically  constructed  and  comes  in  sev- 
eral styles.  It  is  particularly  suitable  for  commercial  light- 
ing of  all  kinds. 


New  Publications 

"We  Welcome  Fair  Competition,"  is  the  title  of  a  cir- 
cular just  issued  by  the  Portable  Machinery  Co.,  Passaic, 
N.J.,  manufacturers  of  the  Scoop  Conveyor.  It  briefly  des- 
cribees how  one  concern  has  copied  and  is  trying  to  market 
an  imitation  of  the  Scoop  Conveyor.  As  there  is  suit  now 
pending  for  infringement  of  rights,  the  circular  warns  pos- 
sible customers  of  portable  conveyors  against  purchasing 
the  imitation. 


Mr.  Strickland  in  Brantford 

Mr.  H.  F.  Strickland,  chief  electrical  inspector  for  the 
Hydro-Electric  Power  Commission  of  Ontario,  was  in 
Brantford  recently  looking  over  that  inspection  district. 
While  there  he  attended  a  meeting  of  the  Telephone  City 
Electrical  Club  and  a  good  many  points  in  connection  with 
the  rules  and  regulations,  which  were  not  clearly  understood, 
were  discussed  and  expained.  His  visit  will  tend  toward  bet- 
ter relations  between  the  inspector  and  the  contractors.  Mr. 
Strickland's  idea  of  periodical  visits  to  each  district  under 
his  supervision  is  a  good  one,  and  is  bound  to  be  productive 
of  splendid  results  to  the  electrical  business  and  will  greatly 
assist  the  contractor  as  well  as  the  inspection  department. 


The  Marchand  Electrical  Co, 

Mr.  P.  E.  Marchand,  electrical  engineer  and  contractor, 
for  the  past  twenty-one  years  senior  member  of  the  firm 
of  Marchand  and  Donnelly,  of  Ottawa,  is  severing  his  con- 
nection with  Mr.  W.  L.  Donnelly  on  August  1st,  and  going 
into  business  with  his  sons,  under  the  name  of  Marchand 
Electrical  Co.  They  will  carry  on  the  business  of  electrical 
engineering,  contracting  and  commission  agents. 


Personal 

Lieut.-Col.  John  Wise,  D.S.O.,  M.C.,  who  recently  re- 
turned from  overseas,  was,  at  the  outbreak  of  war,  a  motor- 
man  in  Halifax.   He  enlisted  as  a  private. 

Mr.  V.  k.  Stalford,  former  District  Electrical  Inspector 
Hamilton  District  Office  of  the  Electrical  Inspection  De 
partment  of  the  Hydro-Electric  Power  Commission  of  On- 
tario, has  resigned,  and  will  open  an  office  in  Hatnilton  as  a 
consulting  engineer.  Mr.  Stalford  is  very  well  and  favorably 
known  in  the  industry,  and  his  friends,  who  are  legion,  will 
wish  him  every  success  in  his  new  venture. 

Mr.  R.  J.  Hillier,  a  well-known  figure  in  the  electrical 
industry,  has  been  appointed  -manager  of  the  electrical  de- 
partment of  the  International  Machinery  and  Supply  Com- 
pany, Limited,  371  St.  James  Street,  Montreal.  Mr.  Hillier 
was  formerly  a  very  active  figure  in  the  Canadian  Electrical 
Association.  He  started  in  with  the  old  Royal  Electric  Com- 
pany in  1887,  following  which  experience  he  spent  some 
years  with  the  Canadian  General  Electric  Company  and  with 
John  Forman.  Later  he  transferred  his  activities  to  the 
Engineering  Equipment  and  Supply  Company.  Mr.  Hillier 
is  widely  and  favorably  known  and  his  thoroughly  intimate 
knowledge  of  the  jobbing  trade  will  be  a  fine  asset  to  tlrj 
C()nii)any  with  whom  he  is  now  associated. 

Mr.  Thomas  F.  Kelly,  formerly  with  the  Dominion  Pow- 
er &  Transmission  Company  of  Hamilton,  but  since  February 
1,  1913,  with  the  Dayton  Power  &  Light  Company,  has  re- 
turned to  Canadian  soil  as  Canadian  Sales  Manager  of  the 
Hoover  Suction  Sweeper  Company.  The  Canadian  headquar- 
ters of  the  Hoover  Company,  until  recently  at  Windsor,  is 
being  moved  to  Hamilton,  where  they  are  building  a  new 
plant,  and  where  Mr.  Kelly  will  have  his  office.  Sweepers 
will  be  manufactured  for  distribution  in  Canada  and  prob- 
ably througliout  the  British  Empire.  Judging  by  the  regret 


Mr.  Thomas  F.  Kelly 

expressed  by  Mr.  Kelly's  friends  in  Dayton,  he  was  a  great 
success  there,  just  as  he  had  been  with  the  Dominion  Pow- 
er &  Transmission  Company.  We  trust  that  success  will 
stay  with  him  in  his  new  position  and  that  the  sales  of  the 
company  he  represents  will  continue  to  increase  under  his 
guiding  hand. 


Volume  1  of  the  eleventh  annual  report  of  the  Hydro- 
electric Power  Commission  of  Ontario,  has  just  been  printed. 
This  is  for  the  fiscal  year  ending  October  31st,  1918,  and  con- 
tains information  in  connection  with  (1)  Legal  Proceedings; 
(2)  Transmission  Systems:;  (3)  Operation  of  the  Systems; 
(4)  Construction  Work  of  the  Commission  and  (5)  General 
Aolivitics  of  the  Commission. 
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PHILLIPS 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Current  News  and  Notes 


Brantford,  Ont. 

The  Eletcric  Tin  Products  Company,  recently  granted  a 
Dominion  charter,  will  erect  a  plant  in  Brantford,  Ont. 

Chatham,  Ont. 

The  Chatham,  Wallacehurg  and  Lake  Erie  Railway  have 
completed  arrangements  to  operate  with  Hydro  power  and 
the  change-over  will  be  made  within  the  next   few  weeks. 

Erieau,  Ont. 

The  ratepayers  of  Erieau,  Ont.,  have  circulated  a  i)eti- 
tion  to  have  the  Hydro  line  extended  from  Ijlenheim,  Ont. 
The  power  could  be  used  to  advantage  in  operating  the  large 
coal  docks,  as  well  as  by  a  number  of  summer  residents. 

Guelph,  Ont. 

An  agreement  has  been  prepared  and  will  shortly  be 
voted  on  by  ratepayers  authorizing  the  Grand  River  Railway 
Company  taking  over  the  control  and  management  of  the 
Guelph  Radial  Railway  Company.  A  number  of  changes  are 
contemplated,  including  track  repairs,  new  one-man  cars  and 
more  rapid  service. 

Halifax,  N.S. 

The  Board  of  Public  Utilities  has  made  an  order  auth- 
orizing an  issue  of  $1,000,000  seven  per  cent,  gold  notes  of  the 
Nova  Scotia  Tramways  Company,  the  funds  to  be  used  for 
track  renewals,  additional  cars,  equipment  for  power  stations 
and  extensions  to  lines.  Much  of  the  work  will  be  carried 
out  this  year. 

Hamilton,  Ont. 

Messrs.  Hunter  and  Strome,  formerly  with  Snyder  Bros., 
electrical  contractors,  fixtures  and  supplies,  Knig  William 
Street,  Hamilton,  have  recently  purchased  the  business  of 
Ernest  Wark,  electrical  contractor-dealer,  167  King  Street 
East,  Hamilton. 

Hastings,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario,  it  is 
stated,  will  proceed  with  the  erection  of  the  44,000  volt  trans- 
mission line  from  Healey  Falls  to  Peterboro  this  season, 
which  will  make  it  possible  for  Havelock,  Norwood  and 
Hastings  to  have  Hydro  service. 

Kenogami,  Que. 

It  is  reported  that  a  power  plant  will  be  constructed  on 
the  Shipshaw  River,  Kenogami,  Quebec,  by  Price  Brothers 
Company,  Ltd.    The  estimated  power  availal)Ie  is  15,000  h.p. 

Montreal,  Que. 

Earnings  of  the  Southern  Canada  Power  Company  for 
June,  1919,  were  $48,961,  an  increase  of  $9,012  over  the  same 
month  last  year.  Operating  expenses  were  $25,551,  an  increase 
of  $2,801. 

A.  A.  Giddings  &  Co.,  Montreal,  have  Ijeen  awarded 
the  contract  for  the  electrical  fixtures  and  lamps  for  the 
Hunter  Building,  Ottawa.    These  are  of  special  design. 

The  strike  of  Montreal  wiremen  has  petered  out.  Three 
or  four  firins  with  rush  orders  conceded  the  union  rates, 
one  or  two  others  made  compromises,  the  majority  have 
obtained  all  the  labor  they  want  on  the  old  terms,  and  many 
strikers  are  now  out  of  jobs. 

The  Montreal  Light,  Heat  &  Power  Consolidated,  has 
reduced  the  price  of  electric  light.  The  rate  is  6c  per  kw.h., 
and  the  discount  has  l)cen  increased  from  \()-2/'.i  per  cent, 
to  20  per  cent.  This  makes  the  net  4.80c  per  kw.h.,  which 
becomes  operative  in  October.  At  the  same  time  the  di- 
rectors increased  the  dividend  rate  to  5  per  cent. 


Mr.  William  T.  Scott,  for  over  thirty  years  connected 
witli  the  Bell  Telephone  Co.,  Montreal,  died  on  July  10  at 
Napanee,  Ont.  Mr.  Scott,  who  retired  in  1913,  for  many 
years  held  the  position  of  special  agent  for  the  company 
in  Montreal. 

Si.  Boniface,  Man. 

An  aulnmatic  telephone  system  is  being  installed  in  St. 
Iliiniface,  Man.,  where  there  are  aljout  900  lines. 

St,  John,  N.  B. 

The  .\ew  llrunswick  Power  C  o.,  St.  John,  recently  offer- 
ed a  place  on  the  directorate  to  a  meml)er  of  the  union  of 
the  company's  employees.  The  latter  have  decided  not  to 
accept  the  offer  for  the  present. 

St.  Thomas,  Ont. 

T.  W.  Lester,  St.  Thomas,  Ont.,  has  changed  his  store 
name  from  The  Electric  Supply  Company  to  Lester  Electric. 

Toronto,  Ont. 

The  Electric  Materials  and  Products  Company  have  been 
ranted  an  Ontario  charter.  The  capital  stock  is  $50,000; 
head  office,  Toronto. 

Members  of  the  Toronto  City  Council  recently  inspected 
the  Chii)pawa  development  at  Niagara  Falls. 

Winnipeg,  Man. 

The  route  being  followed  for  the  transmission  line  from 
Winnipeg  to  Portage  la  Prairie,  Man.,  by  the  provincial  gov- 
ernment, is  approximately  59  miles  in  length  and  will  cost 
about  $215,000.  Power  will  be  delivered  from  the  Scotland 
Avenue  sub-station  of  the  Winnipeg  power  plant  at  12,000 
volts;  stepped  up  to  66,000  volts  for  transmission  and  step- 
dep  down  to  22,000  at  Portage  la  Prairie.  A  further  expen- 
diture of  about  $60,000  will  be  entailed  by  the  construction  of 
the  sub-station  and  equipment  at  Portage  la  Prairie  and 
changes  to  the  Winnipeg  sub-station. 


Mr.  Geo.  K.  McDougall,  Drummond  Building,  Mont- 
real, announces  he  has  taken  into  partnership  Major  E. 
Raymond  Pease,  D.S.O.  The  name  of  the  new  firm  will  be 
McDougall  &  Pease,  consulting  engineers,  specializing  in 
industrial  applications  of  electricity,  illuminating  engineer- 
ing, electric  power  stations,  high  voltage  power  transmis- 
sion etc. 


The  .Armstrong  Cork  and  Insulation  Company,  Pitts- 
burgh, Pa.,  are  distributing  two  valuable  little  folders  en- 
titled, "Nonpareil  Corkboard  Insulation  for  Cold  Storage 
Rooms  and  Freezing  Tanks"  and  "Saving  6.3%  of  the  Drink- 
ing Water  Expense."    Supplied  on  request  to  the  company. 


The  British  Aluminium  Co.  are  distributing  a  little  booklet, 
entitled  "The  Casting  of  Aluminium,"  including  a  quantity 
of  information,  under  the  following  headings:  Alloys;  Mix- 
ing Alloys;  Moulding;  Melting.  It  may  be  obtained  upon  ap- 
plication to  the  Company  at  265  Adelaide  Street  West,  To- 
ronto. 


The  Ward-Leonard  Company  have  issued  an  interesting 
little  folder  entitled  "The  15  Year  Club,"  showing  photo- 
graphs of  employees  who  have  been  with  that  company  for 
15  years. 

The  Wagner  Electric  Manufacturing  Company,  of  Saint 
Louis,  announces  the  removal  of  its  Philadelphia  office,  ser- 
ice  station  and  warehouse  to  16;i2-:i4  Sansom  Sfrct 
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Sterling  Emergency  POWER 

InstaiitaiR-ous.  eft'icieiit,  dcpciulahle.  for  centri- 
fug^al  pump  and  electric  generator  drives.  10  to 
300  Horse  J'ower.  2,  4,  6  and  8  cylinder  gasoline 
engines,  200  to  1400  R.P.M. 


Sterling  Model  FS,  4  cylinder  engine.  100  H  P.  at  1400  R.P.M. 
direct  connected  to  Erie  Pump  Co.'s  3-stage  type  M.S.  centrifugal 
fire  pump  for  U.  S.  Navy. 

Write  for  catalog 

STERLING  ENGINE  COMPANY 

Department  C  7 

BUFFALO,  N.Y. 


Motors  for  Sale 


Subject  to  prior  sale,  we  are 
offering  the  following  Motors 
for  Sale 

1— Packard  Electric  Co.  Motor,  30  H.P.,  3  phase,  60  cycle,  660 
volt.  900  R.P.M.,  complete  with  pulley  and  starting  box.  Serial 
number  257. 

1— Canadian  Crocker-Wheeler  Co.  Motor.  10  H.P..  3  phase,  60 
cycle,  220  volt,  900  R.P.M.,  size  116-Q.  complete  with  pulley 
and  starting  box.     Serial  number  7309. 

1— Wagner  Electric  Co.  Motor,  Type  B.  P.,  Model  14-V.  10  H.P., 
3  phase,  60  cycles,  220  volts,  1720  R.P.M.  Complete  with  pul- 
ley and  starting  box.     Serial  number  104629. 

1— Canadian  Westinghouse  Motor.  Type  C.C.L..  2  H  P.,  220  volts. 
3  phase.  60  cycles,  1700  R.P.M.,  with  pulley.  Serial  number 
4264. 

1 — Packard  Electric  Co.  Motor,  16  H.P.,  3  phase,  60  cycles,  220 
volts,  1200  R.P.M..  complete  with  starting  box  and  pulley. 
Serial  number  640. 

All  of  these  Motors  are  in  First  Class  Running  Order. 

The  St.  Catharines  Machinery  Co.,  Limited 

ST.  CATHARINES,  ONT. 


Equator  Toaster  Stoves 


Have  exchangeable 
heating  units  made 
from  the  best  grade 
nickel  chromium  resist- 
ance wire  and  are  pos- 
itively as  reliable  and 
efficient  as  the  highest 
priced  stove  procurable. 

Retail  $4.50 


r)n  Watts  Cat.   No.   .\  .•.   II.K.r.C.  .\piJ.  11.-.. 


EQUATOR  MFG.  CO. 


HAMILTON 
CANADA 


,9, 


Expense . 
Time. 
LaLor. 
Lamps. 
Pole-Climbing. 
Handling 
Ladders 

SERIES 

nPE 

PUUS  SOCKET 

AND  LAMP  

TOGETHER.  

REPLACES   

RE-FUSED  

SOCKET   

WITH  LAA\P.- 


Do  it 
easily 
from  the 
^round^ 


:/hfoid 


urith 

THE 

GS'o  Cx, 

LAAVP 
I^ENEWER 

TWO  TYPES 
FOUR  MODELS 

Practical  Tool 


Hazard. 
Injury  to 

Employees . 
Delay  in 
Lamp  Renewals . 
Costly 

Ecjuipment. 

MULTIPLE 
nPE 

9 


UNSCRLAVS  

AND  REPLACES 
BULBS  HAVING 
FIXED  SOCKETS 
ATTACHA^ENT— 
WILL  REMOVE  - 
BROKEN  BULBS 


^A^ anufactured  and  /orSale 
-  h- 

The  G.C. A. Manufacturing  Company. 

Pitts  fi'eld,  A\ass.  U.S.A. 
Jifite J fbt^ Specifications  ajid  Prices 

tJ.S.  PArS^_PEC;22j4^]pEC,J4jie^.CAW^^  OTHER  PATS.  PENDING. 
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Condensed  Department 


Publisher's  Notice 

AdvcT  tisenieiils  unilcr  "Siliialioii  Warned"  oi  "Siluaiioii  V'aiatit"  air  cliaigcd  at  iwo  crriii  a 
word  per  insertion,  niiniiniim  cliargc  ."ill  cc-nls. 

Advertisenieiils  for  leiulers,  ciiuipnicnt,  waTiicd  oi  for  sale,  elc,  or  iiiisicllam-oiis.  aic  cliaiRcd  ai 
.$2. SO  per  incli. 

All  advertisenieiils  must  lie  in  tlic  puMisliei '<  li^iiids  !'>•  tlic  imli  or  of  Ihe  iiumrli  lo  insiiie 

insertion  in  tlie  sulisequent  issue. 


WANTED  TO  PURCHASE 

ti    i':irrlias-'    in    «iu;uilit\     'J     11. I'.,  ."> 
II. 1'.  ."i  11.1'.  Molors,  ."inO  \'olts.  ;!  IMiasc,  (iO 

fjeli-s.      WriU     liox    !)S:!,    ICIrclrie.il    News,  'I'o; 


FOR  SALE 

One  I'.vlie  \  Montague  Mailing  Macliine,  110 
\'.,  2ri  eyele.  usi-d  t.vo  jears.     What  olTers"' 

1 1  \- 1 )  1^  ( )  -  !•:  r.KCTR  I  ( •  .s^■  st  K  m  . 

Till-  Well.-iiid  Ave., 

Xiayara    Falls.  Oi.l. 


The  Fourteen  Points  of  "Quality 
Electrical  Wcrk" 

1.  Tlioiightf ul  lay-out  of  llu-  jol),  cx- 
])laining  to  the  cnstonicr  wliat  lie  should 
.have. 

2.  Quality  material — rcniemheriiig  that 
([iiality  \s  f.sually  indicated  hy  price. 

.'!.  Conscientious  workman.ship,  prefcr- 


.•liily  o:i  tiin.'-.i'id-  nialeriril  liasis — wherr- 
llie  eiistouKT  pays  only  for  what  lie  gets. 

I.  (Jversizc  wiring. 

."j.  Plenty  of  outlets  for  portal)lc  lamps. 
().  Plenty  of  outlets  for  appliances. 

7.  One  standardized  form  of  outlet 
thrv)U2ho;it  the  hou.se,  so  that  all  plugs 
a;!d  Cords   will   he  iiiterchaiigeable. 

8,  A  separate  circuit  f.)r  healing  and 
motor  appliances. 

i).  Twj-way  .switche;,  a;id  r.-mate-con- 
tr  ,1  switches  where  iiulicated  hy  cus- 
1  iriier's  convenience. 

ID.  Regard  for  princi|/les  of  good  taste 
.1  d  good  lighting  in  locating  all  per- 
ni.ane.it  lixtures. 

II.  Consideration  of  customer's  con- 
venience in  lac.'iting  all  switches,  out- 
lets, etc. 

Meter  hoard  located  so  that  meter 
ran  he  read  without  catering  house. 

i;!.  Provision  for  fiitnre  extension  to 
wiring. 

1  1.  .'\  fair  price  t  i  permit  good  work. 


PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


No. 

H.I'. 

I'liase 

Cycle 

Volts 

Speed 

Maker 

1 

1(10 

:! 

2r, 

5.^0 

4^0 

WestK. 

1 

:! 

25 

725 

Westg. 

52 

3 

25 

r,r,n 

720 

I.ancasliiie 

'l 

25 

720 

Weslg. 

2 

:«» 

3 

25 

550 

720 

Westg. 

1 

30 

3 

25 

550 

1500 

J-.  &  H. 

1 

30 

3 

25 

500 

720 

Wettg. 

1 

;;o 

2 

m 

220 

720 

!•  .  M 

1 

2.0 

;! 

25 

55(J 

1440 

J.  &  M, 

1 

;; 

25 

550 

720 

Lancashire 

1 

•>r. 

2 

(iO 

220 

!M5 

Westg. 

1 

2(» 

3 

25 

550 

1440 

J.  &  M. 

l.'i 

.i 

25 

550 

1400 

Laiicasliiie 

:T 

ir. 

25 

.'•1.51 ) 

7:'.o 

Wesig. 

1 

I.l 

.! 

25 

550 

710 

C  hap.  &  W 

10 

3 

25 

550 

1400 

Lancashire 

1 

III 

'Tt 

.-■.''.0 

720 

.1.    &  M. 

1 
1 

3 

25 
25 

r,r><) 

1.500 
725 

l-anR-Dav. 
Westg. 

1 

:{ 

25 

5.50 

7.50 

r.  C.  K. 

r 

.3 

25 

550 

1440 

Excelsior 

1 

25 

,'■1.^10 

7.50 

c.  c;.  1:. 

4 

:! 

25 

5.50 

1400 

Excelsior 

1 

25 

r,r,n 

1.5(10 

C  .   G.  E. 

:,r,ti 

14(111 

Excelsior 

T 

1 

1 

(Vt 

220 

175  1 

Wanner 

1 

1/0 

1 

(iO 

110 

3400 

niehl 

Writ*  Us  for  Prices 


H.  W.  PETRIE,  Limited 

Fro«it  St.  Wesf  Toronto.  Ort. 


Subscribe  for  the 
ELECTRICAL  NEWS 
$2.00  per  year 


Can  We  Help  You? 

There  may  be  certain  articles  which  you  cannot  find  in  these  advertis- 
ing pages  that  you  would  like  to  have  information  on.  Do  not  hesitate 
to  use  this  form,  no  matter  what  it  is.  If  we  can  be  of  any  service  to  you 
in  supplying  that  information,  it  will  be  a  pleasure  to  do  so.  We  want 
you  to  feel  that  the  Electrical  News  is  published  in  your  interests,  and 
we  v/ant  to  help  you  whenever  we  can. 


INFORMATION  WANTED 

For  Subscribers 

Electrical  News, 

347  Adelaide  St.  West,  Date  191 

TORONTO. 

Please  tell  me   


Name  . 
Address 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

'I'liis  cut  is  reproduced  from  an  actual  i)hotograi)h,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxe&,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       ^  Canada 


1 
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Peirce  Steel  Pins 


No.  72 

Acme  Stamping 

and 

Tool  Works,  Limited 
Hamilton 


No.  71 


No.  73 


MAC«OVERN 

aCOMPAMYr 


POWER 

MACHINERY 


In  Stock  for  Immediate  Delivery 


3  Phase 

—25  Cycl 

es : 

3  Phase- 

—60  Cycles 

K.W. 

Volts 

Speed. 

K.W. 

Volts. 

Speed. 

125 

220 

257 

TA 

240 

1800 

160 

440 

750 

K.V.A.  50 

2300 

300 

300 

6600 

375/450 

50 

2300 

1200 

425 

2300 

500 

75 

240 

900 

H.P.  460 

2200 

187  yi 

75 

2300 

900 

2  Phase 

100 

2300 

900 

—60  Cycles: 

150 

220 

600 

K.W. 

Volts. 

Speed 

200 

230O 

600 

50 

2300 

1200 

K.V.A.  250 

2300 

720 

K.V.A.  75 

2300 

900 

300 

2300 

450 

120 

440 

720 

312"^ 

2300 

600 

180 

440 

514 

400 

2300 

360 

K.V.A.  200 

1150 

720 

450 

2400 

360 

200 

2200 

600 

H.P.  470 

550 

514 

K.V.A.  450 

2400 

360 

H.P.  500 

2200 

240 

K.V.A.  533 

200 

500 

2300 

400 

K.V.A.  600 

440 

360 

540 

2300 

300 

H.P.  1000 

2300 

300 

H.P.  560 

480 

277 

1500 

2200 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Office*  :  New  York,  Pittsburg,  St.  Loui« 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND  SELLERS  OF 
NEW  AND  USED  MACHINERY 

A   Continent  -  wide  Service 


Resurface 
Commutators 
While  in 
Service 

The    Ideal  Resurfacer 
ivill    keep    your  commu- 
tators   in    perfect  condi- 
tion.     You    can  forever 
eliminate  the  trouble  and 
expense  of  shutting  down 
equipment  to  turn  down 
commutators  on  a  lathe.    They  can   be  kept 
in  perfect  condition  by  the  occasional  use  of 
the  Ideal  Resurfacer  while  running  under  full 
load. 

IDEAL 

COMMUTATOR  RESURFACER 

is  a  manufactured  abrasive  block  that  will  quickly  cut  down 
high  mica  ridges  and  high  bars,  smooth  out  grooves  and 
low  spots  on  your  commutators.  It  is  non-metallic  and  non- 
copper  collecting.  Not  a  natural  stone,  sometimes  hard  and 
sometimes  soft,  that  clogs  with  copper  dust,  but  a  specially 
prepared  product  of  uniform  density  and  cutting  quality  through- 
out. 

FOR  "D  C"  OR  "A  C"  EQUIPMENT 

The  Ideal  is  equally  effective  on  both  "D-C"  and  "A-C"  equip- 
ment— it  will  keep  commutators  and  collector  rings  smooth,  free 
from  sparking  and  save  io  wear  and  tear  upon  carbon  brushes. 
It  will  pay  for  itself  many  times  through  increased  efficiency  of 
your  equipment  and  in  tirr.e  and  labor  saved,  keeping  commuta- 
tors and  collector  rings  in  A-1  condition. 

SEND- THE  COUPON 

In  order  that  you  may  convince  yourself  of  the  value  of  the 
Weal  we  want  you  t»  try  it  out  on  your  own  equipment.    If  you 

like  it  send  us  a  check — if   not  return  it  at  our  expense  the 

trial  will  not  have  cost  you  a  cent.  That  is  fair — fill  out  the 
coupon  now  while  the  matter  is  in  mind. 

The  Ideal  Commutator  Dresser  Co. 

4  South  Dearborn  St.,  Chica^^o 


Send  the  Coupon  for  Free  Trial  to  our  Nearest 
Representative 


Cleaton   Company   (Canada)  Ltd., 
229    Coristine  Building, 

Montreal,  Quebec. 

W.  J.  Yeo  &  Co., 

413  McLean  Block,  Calgary,  Alta. 

Gentlemen :  Please  send  me  an  Ideal 
Commutator  Resurfacer  for  free  trial. 
If  I  like  it,  I'll  pay  for  it.  If  I  don't 
like  it,  I  will  return  it.  I  want  to  use 
it  on  equipment  with  approximate 
T.p.m.,  width,  diameter  and  clearance, 
as  follows : 


Approximate  R.P.M  

Diameter  of  Commutator  or  Ring   

Approx.  width  of  commutator  or  ring  surface.... 

Approx.  distance  between  brush  sets   

Condition    Coll.   Ring  Material 

(Copper,  Steel,  etc.)   

My  name  is   Position   

Company   

Company  address  

City   State  
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Safeguarding  the  Lamp 

^rXca^'it'  LC^ON  Does  It! 

t 


One  turn  of  the  key  and  the  lamp  can't 
come  out.  Loxon,  the  lamp  guard,  is 
popular  all  over  America.  It  sells  at  a 
single  price  at  a  single  glance. 


Many  other  electrical  specialties  which 
will  make  money  for  you.  Get  in  touch 
with  us.    Illustrated  price  lists  free. 


McGILL  MANUFACTURING  COMPANY,  Valparaiso,  Ind. 


REPAIRS 

Experts  in  Rc-pairini;  Motors,  Dyna- 
mos and  Transformers.  And  re- 
designing to  meet  changed  conditions. 
E(|uipped  with  plant,  material  and  ex- 
perience to  handle  all  makes  of  .Am- 
erican or  European  Construction. 

Montreal  Armature  Works  Ltd. 


131  St.  Alexander  St. 


MONTREAL 


How  Our  Advice 

Doubled  Sodering 
Output 


at  if 
since 

'93 


A  large  manufacturer  of  small  motors  asked  our  ser- 
vice department  to  help  speed  up  the  operation  of 
sodering  lead  wires  into  commutator  bars. 

It  took  us  only  a  few  minutes  to  suggest  changes  in 
flux  and  in  sodering  tools  that  will  ultimately  double 
the  output. 

Let  us  help  you  solve  your  problems. 

Be  very  specific  when  writing. 

Bissett  &  Webb 


126  Lombard, 


Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 
1305  Hamilton  Bank  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductor* 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  inquiries  to— 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


"Clearlite"  No.  2609 

"  Clearlite "  fixtures  are  made  for  almost 
every  purpose  and  to  meet  all  conditions. 

Because  of  the  high  quality  glass  they  pro- 
duce a  soft  diffused  light,  without  glare.  The 
especially  designed  white  enameled  reflector 
assures  the  utmost  in  lighting  efficiency,  down- 
ward, where  it's  wanted. 

Write  for  descriptive  folder. 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  Hrst  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 
General  Sales  Office— 72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Umited 

Canadian  Office  and  Factory,       HAMILTON,  ONT- 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  UGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  160 
Watt  Lamp.  Dimensions  . — 
Height,  8%  inches;  Width,  Sy^ 
inches.  Holder,  2%  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


Look  over  the  article  you  manufacture  carefully 
— study  its  blue  prints  and  specifications.  You 
too  may  find  that  Spaulding  Hard  Fibre  will  save 
you  money  or  improve  your  product.  With  its 
electro  rupture  of  200-400  volts  per  1/1000  in.  of  thick- 
ness; Tensile  strength  9,000-13,000  lbs.  per  sq.  in., 
Spaulding  Hard  Fibre  is  rapidly  replacing  iron,  steel, 
brass,  copper,  wood,  hard  rubber,  porcelain,  leather, 
raw-hide,  and  other  materials. 

Let  us  tell  you  where  you  can  use  it 
in  your  product. 

J.  SPAULDING  &  SONS  CO.,  Tonawanda,  N.  Y. 

SUBURB  OF  BUFFALO 


449  Broome  Street, 
New   York  City. 


166  N.  Clinton  Street, 
Cliicago,  111. 


Canada  Wire  &  Cable  Co.,  Limited 

Head  OfKc*  and  Work*,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses : 

143  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
674  Barrington  St,  HALIFAX. 
W.  H.  Hazlitt  &  Co.,  Ltd.,  916  Georgia  St.  West,  VANCOUVER 

Prompt  •hipment*  from  Factory  or  naarett  Warehou** 
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Made  in  Canada 


Toronto 


NoteThat  -The  Cheapest 

STORAGE  BATTERIES 

are  those  made  by  the  Canadian  Hart  Accumulator 
Company  at  St.  Johns,  Quebec. 

Save  at  least  35  per  cent,  customs  duties  on  Storage 
Batteries  for  every  purpose.  For  lighting  Farms, 
Towns,  Country  Houses,  or  for  Electric  Trucks, 

May  We  Quote   ?   Our  Prices  to  You 

CANADIAN  HART  ACCUMULATOR 

CO.,  LIMITED  ST.  JOHNS,  QUE. 
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No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  2h  inches,  diameter  1^  inches 
with  two  i  inch  wire  grooves. 

The  galvanized  lag  screw, 
\/hich  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 
wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,   III.,  U.S. A, 

Canadian  Agents: 

R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


95  King  St.  East 
401  New  Birks  Bldg. 
406   Vancouver  Block 
703    Confederation    Life  Bldg. 


New  Tumbler  Switch 


Snap  Cap — No  Screw 


Quick 
"Make" 

and 
"Break" 


A  Much 
Improved 

Switch 
For  The 
Same 

Money 


Manufacturers 


The  Duncan  Electrical 
Company^  Limited 


MONTREAL 


CANADA 


Have  You  Had 
Your  Copy? 

Let  us  send  you  a  copy 
of  this  complete  treatise 
on  Transmission  Line 
Engineering.  You  will 
find  something  in  it  to 
interest  you. 


Come  and  see  us  in  the 
MACHINERY  HALL 
CANADIAN  NA  TIONAL 
EXHIBITION, 


THE  BRITISH  ALUMINIUM  CO.,  LIMITED 

265  ADELAIDE  STREET  WEST    {of  London,  England)  TORONTO 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

lave  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Lincoln  and  Others,  New  and  Second-hand, 
in  Stock  in  Toronto. 


2—  5  H  P.,  I5OO  R.P.M.  Lincoln 
!—  5  M  P.    750  R.P.M.  Lincoln 


4—  1 
1—  1 


2—  3 
5—  5 
1—10 
•2— 1.5 
1—25 
1—25 
1— .■?(► 
1—35 


II. P. 

.  1500  R.P.M., 

Lincoln. 

750 

General  Electric 

1500 

Lincoln. 

l.'iOO 

Lincoln. 

1500 

Lincoln 

140O 

Wcstinghouse. 

15IH» 

Lincoln. 

750 

Wcstinghouse. 

750 

r.ener,il  Electric 

750 

VVestinghouse. 

750 

Westingliouse. 

HP. 

1200  R.P.M., 

Wcstinghouse. 

1200 

Lincoln. 

l.SOO 

1200 

1200 

1200 

H.P.. 

1800  R.P.M., 

Lincoln 

1200 

1200 

1200 

900 

900 

900 

t  25  Cycle 
/220  Volts 


25  Cycle 
^  550  Volts 


60  Cycle 
220  Volts 


60  Cycle 
550  Volts 


Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg  TORONTO 


Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 
TORONTO 

Montreal  Office 
128  Coristine  Bldg. 


The 


Amelite 


Store  Lighting 

The  Demand  for  efficiency 
is  fulfilled  in  the  Amelite 

Progress  in  effective  store  lighting  has 
reached  a  worthy  achievement  in  the 
Amelite. 

It  brings  to  you  profit,  quick  sales  and  good 
will.  For  wherever  installed  the  Amelite  has 
created  a  new  standard — it  combines  effici- 
ency, moderate  cost,  and  most  appropriate  de- 
sign. 

If  you  sell  lighting  glassware  or  fixtures  of 
any  kind,  you  need  the  Amelite.  It  gives  a 
new  impetus  to  j'our  sales;  it  opens  a  market 
not  so  readily  reached  in  any  other  way. 

Write  for  prices  to-day 

Consolidated 
Lamp  &  Glass  Company 

CORAOPOLIS,  PA. 


WM.  P.  GARVIN,  Canadian  Representative 
62  King  Street  East,  HAMILTON,  ONT. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarks  H.  mitcbefl 
Perdval  H.  mitcbcll 

ContultlBd  and  Soptrvltint 
Entlntcri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering;. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  Kins  Wm.  St.,  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans.  Specifications,  Estimates, 
Testa,  Reports  and  Supervision. 
625   Coristine   Bldg.,   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  605  McGlU  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  «S17       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  ndustrial 
501  EKceUior  Lif«  Bldg.  TORONTO 


Canadian  Wacer-Powers  Agency  (Reg.d) 

Charles  Brandeis,  C.E.,  E.E. 
Consulting  Engineer 
Tliis  Agency,  managed  by  Expert  Engineers, 
negotiates  sale  and  purchase  of  developed  and 
undeveloped  water-powers. 

Estimates  made  on  power  available  and  costs 

of  development. 

390  Phillips  Place,  Montreal. 

Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  0.  Kerry        W.  G.  Chace        N.  R.  Glb&on 

KERRY  &  CHACE,  Limited 


Associates : 


ENGINEERS 

A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.  Inrlitation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  In  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years' Ex- 
perience In  Patents  and  Practical  Engineering 
Kent  Building,  TODniMXr* 
Yonge  and  Richmond  Sts.,  »'JK'-»r«*" 


TMjMia.  coPYRicwrs  ijnrm 


STANLEY  LIQHTF007 

Rea  O  PATENT  SOLiCITOn  AND  ATTOHNCV 

LUMSDEN   BLDO.  C  4  ycfNG  e"  )  TO  RON  TO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FRCE 
MiNTioN  TH.«  PA^ao)  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photom«tric«i  and  Phygical 
Tests  and  Inspactiong". 


80th  Street  and  East  End  Ayenue, 
New  York,  N.Y.,  U.S.A. 


FROCURED  IN  k\l 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


pHom 

MAIN 
2Slt 

RIDOUT  at  MAYBCE 

Kent  Bldg.,  Yonge  St 
TORONTO  .       .  CANADA 


ESTABLISHED  1849 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 

Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  el- 
fort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  iri  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que. ;  St.  John,  N.B. ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man.  ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S'. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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UNIVERSAL  BUSHINGS 

FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


They  grip  tlie  tlcx- 
ible  tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing busliing  or  tub- 
ing. 


Nos.  2  &  4 


Universal  Bushings 

combine  (unction  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 


Nos.  1  &  3 


BEWARE  OF  IMITATIONS 
Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto.  Ont. 
401  New  Birks  Building.  Montreal.  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building.  Winnipeg.  Man. 


What  I  Want" 

This  is  exactly 
what  you,  or 
any  one  else, 
will  say  after 
having  bother- 
ed around  with 
loose  extension 
cords. 

The  Automatic  Extension  Reel 

for  Electric  Lamps 

Obviates  the  necessity  of  dragging  your  cord  over 
the  floor,  thus  wearing  out  insulation  and  breaking 
sockets,  guards,  etc.  Takes  your  light  just  where  you 
want  it,  locks  at  any  point,  and  automatically  rewinds 
your  cord  when  you  are  through  with  light.  Con- 
tains 25  feet  of  approved  reinforced  weatherproof 
cord. 

Approved  by  the  Underwriters,  and  endorsed  by 
fire  and  electrical  bureaus  everywhere.  Fully  pro- 
tected by  two  basic  patents  and  more  pending.  Write 
for  further  particulars  and  prices. 

The  Cincinnati  Specialty  Mfg.  Co. 

Inc. 

1907-19  Powers  St.,  West,     Cincinnati,  Ohio 


Initiative  with  Service 
Qualities 

have  kept  Standard  Cable  Ac- 
cessories in  the  vanguard  of 
this  branch  of  the  electrical  in- 
dustry. Many  features  herald- 
ed as  new  in  other  cable  accessories  have  been 
incorporated  in  Standard  D.S.  and  D.O.A. 
Terminals  and  Davis  J  miction  Boxes  these 
many  years. 

Write  our  nearest  office  for  Cable  Terminal 
Bulletins  with  complete  information. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Qu^•.      Winnipeg,  Man.      Seattle,  Wash. 


Uni-Lectric  Lighting  Plants 


Farm  Lighting  Stand- 
ardized 110  volts  Di- 
rect Current 

Capacity — 1000  watts. 

Construction  —  Best 
workmanship,  simple, 
accessible,  compact. 

Regulation — Excellent. 

Types — Self  Starting 
(push  button  con- 
trol) or  Hand  Crank. 


Advantages  —  No  batteries  needed  —  save 
charging  loss — uses  standard  code  wiring, 
lamps,  motors,  and  appliances — transmits 
power  over  larger  areas. 

Ontario  District  Agencies  Still  Open 

The  Masco  Company,  Ltd. 

91-93  Queen  Street  East,  TORONTO,  ONT. 
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AIR  PRESSURE  RELAYS 
Philadelphia  Electric  Co.  Supply  Ucpt. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.   Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National   Metal   Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC    EXTENSION  REELS 
Cincinnati   Specialty   Mfg.  Co. 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian    General    Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 
BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric   Railway   Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Prill    &   Electric    Box  Company 
Canadian   Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 

Federal  Agencies 

G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 

BUSHINGS 
National   Metal   Molding  Company 
Philadelphia  Electric  Co.   Supply  Dept. 
Steel  City  Electric  Company 
CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 
Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

CABLE  RACKS 
Electrical  Engineers  Equipment  Co. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Catuditn    Wtstinghouse  Company 


CAR  EQUIPMENT 
Ohio   Brass  Company 

Electric  Service  Supplies  Company 

CAR    LOADERS    AND  UNLOADERS 
Portable   Macliinery  Co. 

CENTRIFUGAL  PUMPS 
Boving   Hydraulic   &   Engineering  Company 
Canadian   AUis-Clialmers  Company 

CHAIN  (Dnvmg) 
Jones  &  Glassco 

CHANDELIERS 
Beardslee  Chandelier  Mfg.  Company 
CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln  Electric  Company  of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian   General  Electric  Company 
Cutter   Electric  &  Manufacturing  Company 
Ferranti    Electrical   Company   of  Canada 
Monarch    Electric  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 
Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS.  INSULATOR 
Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supi>ly   I  '<  pt. 

COAL  HANDLING  MACHINERY 
Portable  Machinery  Co. 

COILS 
Cleveland  Armature  Works 
Electrical  Engineers  Equipment  Co. 

CONTACTOR  THIRD  RAIL  MATERIAL 
Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 
Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 
Ideal  Commutator  Dresser  Company 

CONDENSEIJS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 
CONDUITS 
American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Tnsuladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 
Portable   Machinery  Co. 

CONDUIT  BOX  FITTINGS 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 
Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Northern  Electric  Company 

CONNECTORS 
Dossert  &  Company 
Electrical  Engineers  Equipment  Co. 
Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Electr'c  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 


CUTOUTS 

Benjamin   Electric   Manuiacturing  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  VV.  Electric  Specially  Company 
llalheway  &  Knott,  Inc. 
Monaich    Klectiic  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specially  Company 

DISCONNECTING  SWITCHES 

Electrical  Engineers  Equipment  Co. 
Electric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS   AND  SWITCH 
COIWPARTMENTS 
Philadelphia  Elcciiic  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Ges(.   Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National   Electric   Heating  Company 
ELECTRIC  SHA.DES 
Jefferson    Glass  Company 

ELECTRIC  RADIATORS 

Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  (Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian    Allis-Chalmers  Company 
Sterling  Engine  Company 
FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Dayton   Fan  &  Motor  Co. 
Federal  Agencies 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Beardslee    Chandelier    Mfg.  Co. 
Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jeflerson  Glass  Company 
McDonald   &  \Villson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Compan> 
Walger  Connector  Company 

FIXTURE  PARTS 
Friedley-Voshardt  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

FORM  STEEL  BOXES 
Canadian  Drill  &  Electric  Box  Company 

PUSES 

Bussnian  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  ft  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  Si  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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Where  Quiet  Operation  is  Essential 


REPULSION  START  INDUCTION 
SINGLE  PHASE  MOTORS 


arc  particularly  desirable  for  motor  driven  equipment 
installed  in  public  buildings,  schools,  churches,  and 
residences. 

Upon  reaching  approximately  full  speed  the  brushes 
are  automatically  removed  from  the  commutator. 

They  Keep- a- Running 

CENTURY  ELECTRIC  COMPANY 

19th.  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 
Stock  carried  in  Canada  by: 
Jones  &  Moore  Electric  Co.,  Ltd.,  204  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap    Macliinery    Co.,    Ltd.,   157   Shaughnessy    ISldg  , 
.\IcGill  St..  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


ECONOMY 

renewable 

FUSES 

Owe  their  enviable  prestige  to 
their  consistent  efficiency  in 
performance.  They  are  the 
trusty  guardians  of  millions  of 
circuits  for  thousands  of  users 
who  have  learned  from  experi- 
ence that  they  invariably  mea- 
sure up  to  the  highest  stand- 
ards by  which  fuses  may  be 
judged. 

As  compared  with  the  use  of 
one-time  fuses,  they  cut  annu- 
al fuse  maintenance  costs  80% 
because  an  inexpensive  "Drop 
Out"  Renewal  Link  restores  a 
blown  Economy  Fuse  to  its 
original  efficiency. 

Economy  Fuses  make  friends 
for  the  contractor  who  writes 
them  into  specifications  and 
the  dealer  who  recommends 
them. 

Write  for  Catalog  20 

Economy  Fuse  &  Mfg.  Co. 

of  Canada,  Ltd. 
Unity  Bldg.,  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  high 
Potential  Fuses— to  150,000  Volts. 


Thos.  S.  Young,  General  Manager 

Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  ISfews 


MacLean  Daily  Reports,  Ltd; 

Advance  Information  on  Building 
and  Engineering 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial    Western  Lumberman 


Toronto,  Montreal,  Winnipeg, 
Vancouver,  Chicago,  New  York; 
London,  (Ene.)  ■ 
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FUSE  BOXES 

Canadian  Drill  &  Electric  Jiox  Co. 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian   Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Norlliern    Klectric  Company 
Power  Plant  Equipment  Company 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson   Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern   Electric  Company 
Spielmann   Agencies,  Registered 

HIGH  VOLTAGE  FUSES 

Electrical  Engineers  Equipment  Co. 

HYDRAULIC  MACHINERY 
Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  8c  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson   Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian   Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  ft  Knott,  Inc. 

Xortherii  Electric  Company 
Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical   Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spaulding  ft  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Wettinghouie  Company 

lOkctric  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney   Electric  Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio   Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian   General   Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 
Renfrew  Electric  Company 
Superior  Electricf  Ltd. 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Canadian   Laco-Philips  Co.,  Limited 
Electrical   Maintenance  &  Repairs  Company 
Hall  &  Co.,  W.  A. 
Hatheway  &  Knott 
Northern  Electric  Company 

LAMP  RENEWER 

G.  C.  A.  Mfg.  fompruiv 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 

Electrical  Engineers   Ecjuipment  Co. 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stainping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio   Brass  Company 
Pringle,  R.  E.  T. 
Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian   General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti   Electrical  Company  of  Canada 
Great  West   Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian   Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
PtK|iiesne  Electric  &  Mfg,  Company 
F.lectrical  Maintenance  &  Repairs  Company 
Electric   Repair   &  Contracting  Co. 
Federal  Agencies 

Ferranti   Electrical  Company  of  Canada 
Great   We^t  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln   Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,   Limited,   H.  W. 
Pringle,  R.  E.  T. 
Robb'n"   St  Myei-n 
•St.   Catharines   Machinery  Co. 
Thomson   Company,    Limited,  Fred 
Toronto  Se  Hamilton  Electric  Company 
Wagner   Electric   Mfg.   Company  of  Canada 
MOTOR  AND  GENERATOR  BRUSHES 

Calebaneh    Self-T.nhriratini?   Carbon  Tn 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  fi  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Electrical  Engineers  Efiuipmcnt  Co. 
Moloney  Electric  Company  of  Canada 
OVERHEAD  MATERIAL 
.\ortliern    I'Jc-eti'ic  ("(iinii.iny 
Ohio   Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern    Electric  Company 

PAINTS 
Spielmann  Agencies  Regd. 


PAINTS  &  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  VolUgc) 
Acme  Stamping  &  Tool  Works,  Limited 

I'^lectric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Cornpany 
Northern  Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois   Electric   Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic   ft   Engineering  Company 
MacGovern  &  Company 
Sterling  Engine  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  ft  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin   Electric  Manufacturing  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADES 

Beardslee  Chandelier  Mfg.  Company 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

.     .  SOCKETS 
Benjamin   Electric   Manufacturing  Companf 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta)   Molding  Company 
Northern  Electric  Company 
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WALGER  CONNECTORS 


Soldei  less  C'oniicciion 


Patent  I'ciidiiig  L'.  S. 

Walger  2-Way  Connector 

For  connecting  in  chandeliers  and 
canopies,  for  lengthening  extension 
wires,  for  exchanging  fixtures,  for 
making  connections  in  cramped  places. 
The  safest,  simplest,  the  most  con- 
venient method  to  use 


1/5  the  time 
1/2  the  cost 

No  solder,  no  blow  torch — connect- 
ing time  and  trouble  reduced — by  the 
simple,  compact,  inexpensive  WAL- 
GER CONNECTOR. 

Every  Walger  installed  insures  a 
perfect  connection — quick,  easy,  per- 
manent. It  provides  absolute  insula- 
tion. 

You  eliminate  all  muss  on  the  job 
when  you  use  WALGERS.  No  drops 
of  solder,  burnt  matches  nor  finger 
to  mar  your  good  workmanship. 

WALGERS  make  the  connection 
in  one-fifth  the  time  at  one-half  the 
cost.  Use  WALGERS  on  your  next 
job. 

Passed  by  the  National  Board  of 
Fire  Underwriters  and  the  Hydro 
Electric  Power  Commission  for  No. 
12  wire  and  smaller. 

Ask  Your  Jobber 


Walger  3-Way  Connector 

Use  it  to  tap  feed  wires  in  outlet  boxes, 
in  Condulets,  or  on  knob  and  cleat  work. 
Make  a  secure  connection,  absolutely  insu- 
lated.    Makes  work  quick,   easy,  smooth. 


Walger  Connector  Company 
Safes  Agent:  C.  JACKSON,  22  College  Street,  TORONTO,  ONT. 


GREATER  BUYING  POWER 

That  is  what  the  trade  paper  represents  to  the  man  who  is  a 
regular  and  careful  reader  of  it. 

In  its  editorial  columns  he  finds  useful  ideas  that  help  him 
in  his  business — helps  and  hints  that  smooth  out  many  of 
the  rough  spots — plans  the  other  fellow  has  tried  and  found 
successful. 

The  advertising  pages  are  also  a  source  of  valuable  informa- 
tion. Here  he  learns  what  the  manufacturer  has  to  offer — 
how  those  goods  are  made — the  materials  that  enter  into 
their  manufacture— when  salesmen  are  on  the  road— special 
opportunities,  etc. 

He  keeps  thoroughly  posted  on  the  market,  because  the 
trade  paper  is  in  close  touch  with  the  situation  and  gives 
^^s^  him  accurate  knowledge  of  conditions— when  and  what  to 

a  '  buy. 

^  jHi,^  Read  your  trade  paper  thoroughly  each  issue  and  make  a  re- 

^-^of^  fere  nee  file  of  it.  You  will  often  have  occasion  to  refer  to  it. 
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SOLDERING  FLUXES 
Allen  Company,   L.  li. 
Kisseii    \'    Wci.l).    I  I.I 

SPECIAL  HEATING  APPLIANCES 
National   Electric    Healing  Company 

STAMPINGS 
Fi  iedley- Vosliai dt  Company 

STANDS— VISE,  PORTABLE 
Maiiin  &  Sons,   11.  P. 

STORAGE  BATTERIES 
Canadian  General  Eltctiic  Company 
Canadian    Marl    Accunnilator  Company 
Northern    Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin   Electric   Maiuifactui ing  Company 
Crouse-IIinds  Company  ol  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin   Electric   Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian   Westingliouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney   Electric  Company  of  Canada 
National   Metal   Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Electrical  Engineers  Equipment  Co. 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarcli    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 
Monarch    Electric  Company 


TAPE 

I'ackaid    Electric  Company 
Xoitliern    Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 
Northern  Electric  Company 

TOASTERS 
Flexible  Conduit  Company 
National   Eleciric    Heating  Company 
Noi  thcrn    Eleciric  Company 
Renfrew   Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Killark   Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 
Adams  Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Cumberland   Electiic   Mfg.  Company. 
Dominion  Iron  &  Wrecking  C  ompany 
Ferranti   Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarcli    Electric  Comiiany 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric   Manufacturing  Cor^ipany 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern   Aluminum  Company 


TUKltl  NES 
KinniK  (  uinpany  of   t  aiiaila 
Caiiadi,an  AllisChalmci »  Company 
1  aitiit.on   C  uiiipuiiy.  Win. 
Macf^overn  &  Company 
.Siuiih   Company.   S.  Morgan 

UNDERGROUND  INSTALLATIONS 
("■est.    Limited,    (i.  M. 
Xoillierii    Eleciric  Company 

Siandaid  I'nderground  (  able  Co.  of  Canada.  Ltd 

VACUUM  CLEANERS 

llonslon   i*^  Company 
Northtrn   Electric  Company 
Onward  Manufaclining  Company 
I'ringle,  R.   E.  T. 

VARNISHES 

Spielmann   Agencies.  Ucgd. 

WAGON  LOADERS 
I'orlalde   Machinery  Co. 

WASHING  MACHINES 
Xorlhern   KK-ctric  Coniiiany 
Unward  Manufacturing  Company 

WATER    POWER  MACHINERY 
Moving  llydiaulic  &  Engineering  Company 
liaiiiiiroii   (  onijiany,  \Vm. 
Smith  Company.  S.  Morgan 

WATER  WHEELS 

Canadian    Allis-Clialniers  Company 

WELDING  EQUIPMENT 
Lincoln  Electric  Company  of  Canada 
WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &   Cable  Company 
Noithern  Electric  Company 
Phillips  Electrical  Works,   Ltd.,  Eugene  F. 
Standard   Underground  Cable  Company  of  Can 
ada.  Limited. 

WIRING  DEVICES 

Canadian  C^eneral  Electric  Company 
Hatheway       Knott,  Inc. 
Vnrthern   Electric  Company 
Walger  Conneclor  Company 

WOOD  SCREWS 

Robertson   Mfg.   Company.   P.  L. 


Milling 
Cutters 


Taps 
Reamers 


Dies 
Drills 


A  Line  that  is  Made  in  Canada 
Guaranteed  and  Sold  on  Merit. 

Pratt  &  Whitney  Co.  of  Canada,  Limited 

Dundas,  Ont. 


Montreal 

723  Drummond  Bldg. 


Winnipeg 

1205  McArthur  BIdg. 


Vancouver 

609  Bank  of  Ottawa  BIdg. 


August  1,  1919 


THE    ELECTRICAL  NEWS 


65 


HomMioii 


FOR  iVERV  FURP9I£ 


Write  for  Prices 


on 


Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


We  have  a 
Complete  Line 


C  490. 
Proj.  yi'i" 
Height  8H 


Our  exclusive  designs 


Friedley-Voshardt  Co. 

733-37  S.  HALSTED  STREET 

Chicago,  111. 

Canadian  Represenfcatives :  DUGGAN  &  LEVY.  166  King 
St.  W.,  Toronto,  Can. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 

The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Mica  Insulation 

We  manufacture  everything,   including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut) 


Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 
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W^stmghouse 

Distribution  Transformers 


Westinghouse  Type  S.  Transformer 

Regardless  of  the  class  of  service  for  which  they  are  de- 
signed, Westinghouse  Distribution  Transformers  have 
demonstrated  their  rugged  and  reliable  construction— 
They  are — 

Convenient  to  Install.  Uniform  in  Quality. 
Efficient  in  Service.    Safe  in  Operation. 

Owners  ot  Westinghouse  Apparatus  are  invited  to  make  use  of  our  Ser- 
vice Dept.  Repair  Shops,  where  repair  work  will  receive  prompt  and 
efficient  attention — Repair  Shops  are  located  at — 

WINNIPEG  CALG\RY  MONTREAL  TORONTO 

153  Portage  Ave.  E.         328  9th  Ave.  W.  10  St.  Sophie  Lane  16  Temperance  St. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ont. 

Toronto  Montreal       Ottawa       Halifax   Ft.  William  Winnipeg    Edmonton  Calgary  Vancouver 

Bmk  of  Hamilton   285fiMVdr   Aieirn  &  Sop;r    105  Mollis     Cuthbertson     158  Portage  211  McLeod  Canada  Life  Bank  of  Ottawa  , 
J,  II.  Hall  Hill  Ltd.  St.  Block  Ave.  E.  Bldg.         Bldg.  Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 


Now  the  fad  that  it  is  usc<l  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  wc  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 


Thi 


Electrical  Maintenance  &  Repairs 

Companj,  Limited 


AdaUid* 

902-903 


162  Adelaide  Street  West 
TORONTO 


NiaKl* 
B«mIi 
172»  ItSO 


CANADIAN  PORCELAIN  CO, 


LIMITED 


HAMILTON 


CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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USED  ELECTRIC  MOTORS 

READY  FOR  IMMEDIATE  SHIPMENT 


550  VOLTS.  3  PHASE,  60  CYCLE 

550 

VOLTS,  3  PHASE,  00  CYCLE 

a— 

H  P        7''n  R  P  M 

11.1.               1  hfK/    1\  .  I   .  l\l  , 

Thomson 

1 — 30  " 

900 

Crocker  Wheeler 

1—7^ 

"           900  " 

A   r  R 

2 — 30 

1200 

Westinghouse 

1— 7>^ 

900 

Westinghouse 

1 — 35 

900 

Westinghouse 

1— T}^ 

1200 

1—35 

900 

C.  G.  E. 

1—71^ 

1800 

A.  C.  B. 

1—40 

1200 

Westinghouse 

2— 7J^ 

1800 

Thomson 

1—50 

514 

C.  G.  E. 

1—10 

900 

A.  C.  B. 

1—50  " 

720 

Westinghouse 

1—10 

1200 

1—50 

900 

Wagner 

2—15 

900 

C.  G.  E. 

1—75 

720 

C.  G.  E. 

1—15 

1200 

Thomson 

4—100  " 

514 

1—15 

1200 

A.  C.  B. 

1  —  100  '• 

600 

1—20 

720 

Westinghouse 

1—100  •' 

720 

1—20 

900 

A.  C.  B. 

1—20 
1—20 

900 
1200 

C.  G.  E. 
Wagner 

2200 

VOLTS,  3  PHASE,  60  CYCLE 

1—20 

1200 

Lincoln 

1—50  H.P. 

900  R.P.M. 

A.  C.  B. 

1—25 

1200 

Crocker  Wheeler 

1—50 

1200 

6—30 

900 

Westinghouse 

1—75 

720 

C.  G.  E. 

1—30 

900 

C.  G.  E. 

7—100  " 

720 

A  If  thoroughly  overhauledy  in  first  class  condition  and  guaranteed 

Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET  MONTREAL 


piiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


iiiiniiiiMiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiuuiiiiiiiiiiiiiiiiiiiin 
IJAVE  you  considered  the  G  &  W  POTHEAD  IDEA 
"  in  your  plans  for  improvements  and  ^ 
expansion  of  your  distribution  system  ? 


If  not  you  are  neglecting  something  that  will  save  you  money 
— money  in  equipment  and  installation  costs — money  which 
might  be  lost  from  service  interruptions.  And  what  is  of  even 
greater  importance,  you  are  neglecting  features  which  will  pro- 

  vide  a  maximum  of  flexibility  in  your  distribution  system,  mak- 

55  ing  load  shifting,  future  extensions,  or  quick  changeovers  easily  accomplished  if  the 

S  occasion  demands — and  without  cable  cutting  or  "temporary  work." 

55  That  is  in  general  what  the  G  &  W  Distribution  Idea  has  accomplished  for  some  of 

SB  the  largest  Central  Stations  in  the  country — and  it  can  do  the  same  for  you. 

SS  The  Disconnecting  Pothead  and  its  various  outgrowths  are  responsible  for  the  sound- 

SS  ness  and  reliability  of  the  G  &  W  Distribution  Idea,    In  addition  to  being  a  dependable, 

SI  moisture  proof  cable  seal,  the  Disconnecting  Pot  Head  is  a  simple  and  serviceable  sec- 

S  lionalizer  which  does  away  with  the  need  of  a  switch — all  for  the  price  of  an  ordinary 

S  cable  seal.    This  feature  in  itself  is  worthy  of  consideration — not  to  speak  of  many 

—  I      other  convincing  advantages  of  the  G  &  W  Idea. 

"  I                        Have  you  received  new  Catalog  No.  10?    Contains  Valuable 

~  illustrations  and  drawings  for  every  Central  Station  Engineer 

I  G  &  W  Electric  Specialty  Company 

IS  Distribution  Engineers,  Manufacturers  of  Potheads  of  all  kinds. 

^5  Switching  and  Distribution  Boxes,  Overhead  and  Underground  Distribution  Specialties. 


=      7440-50  So.  Chicago  Ave. 


CHICAGO,  U.S.A. 


A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A.  H,  Winter  Joyner,  Ltd..  l(t  Cathcart  Street,  Montreal. 


Bentz-Richardson  Co.,  Ltd.,  692  Notre  Dame  Ave.,  Winnipeg. 
Genera!  Supplies,  Limited,  Calgary  and  Edmonton. 
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Plectric 


Generation,  Transmission  and  Application  of  Electricity 


Ward  Leonard  Resistor  Units  and  Plates 

have  been  employed  by  thousands  of  users  from  the 
largest  electrical  apparatus  manufacturers,  to  the  small 
farm  lighting  plant  user — millions  are  in  successful 
service  continually  all  over  the  world — their  perma- 
nence has  been  completely  demonstrated.  If  you  have 
a  resistance  problem  avail  yourself  of  the  advantages  of 
our  quarter  century  experience  as  Resistance  specialists. 

Ward  LeonardL^ectric  Company 

V§rnon. 
Xevv^rk  J 
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North(^rt/  E/actr/c 

Hotel  and  Bakery  Equipment 

An  Ideal  Central  Station  Load 

Hotels,  Restaurants  and  Bakeries  are  sold  with  the  idea.  So  you 
sell  them  the  appliances.  We  have  a  complete  line  and  our  nearest 
house  will  supply  all  information 

North(^rn  Etectnc  Conrpafiy 


BROILER 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 
TORONTO 
LONDON 
WINNIPEG 
VANCOUVER 


REGINA 

CALGARY 

EDMONTON 


BAKE  OVEN 


HOTEL  TYPE  RANGE 
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Patented  in  U.  S.  and  Canada 


Every  Home,  Office  and  Store  in  Your  Town  Needs  Adjusto-Lite 


AND  you  can  sell  them  Adjusto-Lite.  because  it  fills  the  need  for 
a  strong  clear  light  in  many  places  where  the  regular  light- 
ing is  insufficient. 

Simply  show  your  customers  how  Adjusto-Lite  clamps  every- 
where— to  desk,  shelf,  counter,  bed.  mirror,  etc.  How  it  throws 
a  clear  pleasant  light  just  where  light  is  needed — and  they  will  buy 
Adjusto-Lite  because  they  need  it,  and  will  pay  the  reasonable  price. 

Many  of  your  customers  will  come  to  you  for  Adjusto-Lite  be- 
cause they  read  about  it  in  the  -Saturday  Evening  Post  and  other 
big  publications  in  which  our  strong  advertising  appears. 


CARRIES  A  GOOD  PROFIT  FOR  YOU 

And  it  is  a  quality  product.  Made  of  solid  brass,  in  brush  brass, 
statuary  bronze  or  nickel  finish.  Compact,  weighs  little,  easily 
carried  about.  Sold  complete  with  S-foot  silk  cord  and  Bryant  push- 
button socket.  Guaranteed  five  years,  individually  packeil  in  display 
cartons  for  easy  sellint^. 

PRICES  TO  DEALERS: 
In  quantities  of  3  dozen  or  more:  $3.00  for  brass,  $3.25  for  bronze 
or  nickel. 

In  lesser  quantities:  $3.25  for  brass,  $3.50  for  bronze  or  nickel. 
Terms  2/10,  30  days  net,  f.o.b.  New  York. 


Send  for  assortment  of  six  lamps.     Display  them  in  use  on  desk  or  table.    THEY'LL  SELL!    If  not  as  represented,  return  at  our  expense 

S.  W.  FARBER,  141-151  South  Fifth  Street,  BROOKLYN,  N.  Y. 

^^^ustO'-Jite 

A  FARBER\yA.RE  PRODUCT 
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ECONOMY 


SHERARDUCT 

The  Ridd  Sti-cl    Conduit  | 
with  both  surfaces  Sherar- 
dizeddn^  Knameled. 
ECONOMY  Black  Enameled  I 
Conduit.  There's  none  better  || 
IVrite  far  ButUlin  50 


FLEXTUBE 

Interwoven  —  Seamless  — 
'  Non-Collapsible.  Insepar- 
able and  Double  Compound- 
ed. Easy  to  fish  and  every 
foot  of  every  coil  can  be  used 
WriU  for  Bulletin  151 


A  Comparison 

Sherar dizing  Steel  &  Creosoting  Wood 

The  Purchasing  Agent  for  one  of 
the  largest  Hydro-Electric  Power 
Companies,  upon  having  the 
Sherardizing  Process  thoroughly 
explained  to  him,  remarked: 

''''Then  Sherardizmgy  as  a  method 
of  protecting  steely  is  like  creo- 
soting for  protecting  wood.'' 

He  has  since  insisted  upon  the 
delivery  of  SHERARDUCT  on  all 
conduit  orders. 

The  two  processes  are  markedly  similar, 
both  in  treatment  and  results  attained. 
SHERARDUCT  is  the  only  Sherardized 
Rigid  Steel  Conduit.  Both  interior  and 
exterior  surfaces  are  Sherardized  and 
further  protected  by  coatings  of  a  clear 
acid-  and  alkali-proof  enamel,  baked  on. 
Has  the  combined  advantages  of  zinc  and 
enamel  protection.  Double  value  for  one 
price.  We  can't  tell  you  all  about  it 
here;  write  for  complete  information. 

fiational  Mefal  Molding  6 

1118  Fulton  Building 
Pittsburgh,  Pa. 


Atlanta 
Boston 
Buenos  A 
Buffalo 


Salt  Lake  City 
San  Francisco 
Seanle 

St.  Louis  119 


"National" 

METAL  MOLDINGS 
For  two.  three  and  fouc  | 
wire  surface  wiring.  Low- 
est installation  cost  of  any 
metal  wiring  system. 

U'rile  for  Bulletin  101 


FLEXSTEEL 

'  Distinctive  flat  surface. 
Easy  to  fish,  cut  and  (trip. 

!  Ideal  for  wiring  either  old 
or  new  buUdiogt.  A  com- 
plete line  of  improved  fittiag 8 
IVriU  far  Bulletin  £01 


Tslationar 

Locknnts  and  Bnehingg 

Threads  sharp,  clean  and 
true.  "National"  quality  pro- 
ducts. Exclusive  self-clean- 
tng-feature  in  the  bushings. 
If  rile  far  Bulletin  350 


"National" 

FIXTURE  STUDS 

Sherardized  Stamped  Steel. 
Hollow  Stems.  Stronger, 
and  yet  lighter,  than  any 
other  stud  on  the  market. 
IVrite  for  Bulletin  400 
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7iM  ONLY  GOOD  GOODS  ARE  IMITATED 


Time  is  money  when  your  men  are  out 
on  the  job. 

That's  why 

Norther  ft  Electric 

DURADUCT 

easy  to  fish 
is  more  economical  in  the  long  run. 


Northern  Efactnc  Company 


Montreal 

Halifax 

Ottawa 


UMITED 

Toronto 
London 
Winnipeg 


Regina 
Calgary 
Vancouver 


DURADUCT 


G 
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EFFICIENCY 

Under  Actual 
Operating  Conditions 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Powe    Bldg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents :  J.  L.  Neilson.  Winnipeg,  Man. 


Expense . 
Time. 
Labor. 
Lamps. 
Pole-Climbing. 
Handling 
Ladders 

SERIES 
TYPE 

PULLS  SOCKET 

AND  LAMP  

TOGETHER.  

REPLACES   

RE-FUSED  

SOCKET   

WITH  LAMP— 


Do  it 

J.J1. 

easily 

y»  Hazard. 

from,  the 

Injury  to 
Employees . 
Delay  in 
Lamp  Renewals 
Costly 
Equipment. 

MULTIPLE 

^ENEWEIi  T^E 


t/srith, 

T  ]H[  E 


TWO  TYPES 
FOUR  MODELS 

Practical  Tool 


UNSCREWS  

AND  REPLACES 
BULBS  HAVING 
FIXED  SOCKETS 
ATTACHMENT-- 
WILL  REMOVE 
BROKEN  BULIJS 


^Manufactured  and  iorSale 

-  - 

n IK  G.  C. A .  Manui-acti jRiNG^  Company. 

P  IT  T  S  F  I  E  L.  D  .    A/\  ASS.      U.  S .  A . 
Jffitt'-  for  Specifications  ajid  ' Prices 

U  a  FATS    LlKC.g?..l4.  DF.C  2-1.  IB    CANAUA.  F'AT.  FKB.  II.  19      OTHKH   PATS  I'liNDJNG, 
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Write  to  u»— the  manufac- 
turers— to-day  for 
particular*. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  St.,  TORONTO  61  Albert  Street,  WINNIPEG 

213  Notre  Dame  Street,  MONTREAL 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
.for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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Pittsburgh  Reflector  &  Illuminating 

Company   53 
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Sangamo  Electric  Mfg.  Co  
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pany of  Canada,  Ltd   57 

Steel  Company  of  Canada    10 

Sterling  Engine  Company    48 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Co   59 

Thompson,  Clarence   62 

Thompson,  Fred  &  Co  

Thompson  Levering  Co   57 

Thordarson  Manufacturing  Company  61 

Toronto  and  Hamilton  Electric  Co.  48 
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Walger  Connector  Co   61 

W^ard    Leonard    Electric    Company.  1 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Accurate — Rugged  —  Inexpensive 

111  factTiy  or  tiiUl,  tlu'  Type  S  set  will  c|uickly  and  accurately  measure  resistance  or  locate 
laulls  It  will  witlistind,  without  <lelriment  to  its  electrical  <iualities,  the  knocks  which  such 
a   set   is  liound   to   gel.     It   is   of   the   Dial    Decade   Type,   and   therefore   simple   to  operate. 

i''.xee11ent   desifrn   plus   <iuantity   production   enahles   a   low   price   without   sacrificing  accuracy 
r.Ttio  coils  1/20  per  cent,  rheostat  coils  1/10  ])cr  cent  guaranteed. 

The  removahlc  suspended  coil  galvanometer  deflects  a  millimeter  per  microampere.  This 
coiiihination^ — accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpensive- 
ncss — is  found  only  in  the  Type  S  set. 


PRICE  $75.00 


Bulletin    N630    gives  details 

THE  LEEDS  &  NORTHRUP  CO. 

4901  Stenton  Ave.  PHILADELPHIA,  PA. 
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GALVADUCT 


A  GAL\  ADUGT  BUILDING— New  Collegiate  Institute  at  Barrie  Ont. 


GALVADUCT 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated  COlSFDUITS 


LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


Conduits  Company  Limited 

Toronto  -  Montreal 

LORICATED 
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"HAMILTON"  PIG  IRON  "^^^ZT 

of  AMMONIA         Basic  Malleable  Foundry        STEEL  SHEETS 


FORCINGS 

Car  Axles 
Shape  and  Drop 

Forgings 
Carriage  and 
Automobile 
Hardware 


POLE  LINE 
HARDWARE 

(Black  and  Galvanized) 

Pole  Steps 
Cross  Arm 

Braces 
Guy  Clamps 
Guy  Rods 


SCREWS 

Steel,  Brass 
and 
Bronze 
Wood  and 
Machine 
Screws 


NAILS,  SPIKES 
& 

RIVETS 

Wire 
Cut 

Boat  and  Horse 
Shoe  Nails 
Railway 
Pressed  and 
Drift  Spikes 

Tacks 
Shoe  Nails 
Steel  and 
Copper  Rivets 
Burrs 


Bars 


Purchase  the  Products 

of 

Canadian  Mills 


Blooms 


O  uphold  the  Glory  we  have  jointly  earned — to  honor  our 
noble  dead — to  comfort  the  wounded,  and  extend  to  the 
men  returned  the  hand  of  prosperous  welcome,  we  must 
cast  aside  all  forebodings  and  face  the  future  with 
unbounded  courage  and  confidence  and,  without  a  shadow 
of  doubt,  declare  to  the  World  that  this  Nation,  which  was  so 
quickly  and  successfully  transformed  to  a  War  basis,  can  be 
depended  upon  to  revert  to  Peace  conditions  with  equal  success. 
The  buyer  and  seller  must  recognize  their  duty  to  the  Nation 
and  co-operate  fully  to  the  end  that  all  products  that  can  be 
produced  in  Canada  by  Canadian  workmen  shall  not  be 
purchased  elsewhere. 


iUR  Duty  is  plain;  Canada  with  Canadian  labor  and 
capital  can  produce,  manufacture  and  distribute  products 
sufficient  to  keep  the  wheels  of  industry  turning  to  the 
limit.  The  song  of  Prosperity  and  Happiness  should  ring  out 
all  over  the  land.  Let  us  sincerely  pledge  to  the  extent  of  our 
needs,  to  purchase  materials  produced  in  Canada  by  Canadian 
Workmen,  and  the  result  of  our  efforts  will  return  to  us  the 
Blessings  of  a  Prosperous  and  Happy  Nation. 

THE 

STEEL  COMPANY 

OF 

CANADA 


LIMITED 


HAMILTON 


MONTREAl 


Billets 


Wire       Wire  Rods 
Sheets 
Horse  Shoes 


RAILROAD 

TRACK 
MATERIAL 

Angle  Bars 
Track  Bolts 
Tie  Plates 
Tie  Rods 
.  Spikes 


WROUGHT 
PIPE 

Black  Pipe 
Galvanized 
Pipe 
Nipples 
Couplings 


LEAD 
PRODUCTS 

Lead  Pipe 
White  Lead 
Shot 
Putty 


WIRE 

Steel  &  Brass 
Copper  &  Bronze 
Heavy  and  Fine 
Bright  Annealed 

Coppered 
Galvanized  and 
Tinned 
Stranded 
Steel  andCopper 
Cable 
Clothes  Line 

Staples 
Barb  Wire 
Woven  Wire 

Fencing 
Fence  Gates 


Angles 

Channels 
Plow  Beams 
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Good  Bonding  Starts  a 
Series  of  Paying  Results 

When  the  return  circuit  is  well  bonded  the  most  frequent  cause 
of  low  voltage  is  removed.  And  when  the  voltage  is  up  to  normal 
several  good  things  happen. 

Motors  pull  the  cars  along  on  time. 

Motors  keep  cool  so  that  most  burnt  out  armatures  are  avoided. 

Juice  stays  in  the  track  and  power  costs  are  lowered — overloaded 
equipment  is  relieved. 

Car  lights  and  headlights  are  bright. 

Good  bonding  pays. 

0-B  Bonds  are  good  bonds. 

Send  for  New  Book,  "The  Return  Circuit."  It  goes  to  the  heart 
of  its  subject. 

THE  OHIO  BRASS  COMPANY 

Mansfield,  Ohio,  U.  S.  A. 
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ALL  OF 
FROI^ 
FO 


HE  POWER  TRANSMITTED  TO 
NIAGARA  HAS  BEEN  STEPPED 


ORONTO 


YEARS  BY  C.G.E.  TRANSFORMEi. 
WITHOUT  A  CONSEQUENT  1 


INTERRUPTION 


EOWN 

5 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,    Quebec,    Halifax.    Sydney,  St.  John.  Ottawa.  Hamilton,  London.  Windsor, 
Cobalt.  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 


S 
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Attracting  Buyers 

to  the  store  of  the  dealer  has  been  an  important 
branch  of  our  national  advertising.  That  it  has  been 
tremendously  successful,  is  evinced  in  the  remark- 
able increase  in  sales  of 

EDISON  MAZDA 

TUNGSTEN  LAMPS 


Are  you  particij^ating  in  this  success?  There  is  pro- 
fit, prestige  and  regular  custom  to  be  obtained  in 
featuring  Edison  Mazda  Lamps.  You  couldn't  sell 
an  article  with  a  better  reputation,  and  we  stand 
ready  to  aid  you  in  attracting  this  profitable  busi- 
ness to  your  store. 

Write  us  today. 


Canadian  General  Electric 

Company,  Limited 

Head  Office         -  TORONTO 

Branch   Offices:    Montreal,   Quebec,   Halifax,   Sydney,    St.  John,  Ottawa,   Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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rERf^ANTI 


 ^  si 


Pole  Type 

Transformers 

Note  the  illustration  showing  Transformer 
well  down  in  the  tank  allowing  all  terminals  to 
be  well  under  oil.  Simple  H.  T.  Porcelain  con- 
necting Block,  allowing  percentage  taps  to  be 
changed  quickly. 

Standard  Transformers  carried  in  stock 
for  urgent  deliveries 

Ferranti  Electrical  Company 


of  Canada,  Limited 


26  Noble  St. 
TORONTO 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd.  592  Notre  Dame 
HALIFAX  WINNIPEG 


Single  phase  Transformer  with  cover  removed 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleman 
Timmins 


I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Non  closable  on  overload.     Direct   acting,   time   limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory :   Philadelphia,  Pa. 

New  York,  50  Church  St.  Chicago,  Monadnock  Block. 

Detroit,  Mich.,  Ford  Bldg.  Pittsburgh,  Park  Building. 

Indianapolis,  Ind.,  Telephone  Bldg.    Minneapolis,  Metropolitan  Life  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
41106 
41126 


Primary 
Voltage 
100120 
100120 


Cycle 

60 
25 


Secondary 
Voltage 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS.  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise  120  Liberty  Street,  NEW  YORK 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 


Used  From  Coast  to  Coast 

On  the  most  important  jobs 

MOLONEY 

TRANSFORMERS 

They  consistently  meet  the  demand 
where  reliable  service  is  sought  for;  and 
their  efficiency  is  proven  by  the  universal 
satisfaction  they  are  giving — a  purely 
Canadian  made  product. 

Large  stock  of  Service 
Transformers  on  hand 


3  Pha«e 
POWER  TRANSFORMER 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  Darling  &  Co.,  Ltd.  Vancouver     Genera  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 
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Redmanol 
Coil  Core  or  Manget  Spool 


^^ould  any  or  all  of  these  prop- 
erties in  your  product  help? 

Resistance  to  extreme  heat 
Exceptionally  high  dielectric  strength 
Great  mechanical  strength 
Excellent  acid  resistance 
Unusual  accuracy  of  dimensions 
Singular  beauty  of  finish 

Manufacturers  are  invited  to  take  advantage  of  the  splen- 
did research  work  our  laboratory  is  now  doing,  in  finding 
new  applications  in  which  Redmanol  is  markedly  superior. 

Hedmanol 

^^^fc^^        Perfect  Moulded  Insulation 
See  our  exhibit  at  the  National         Redmanol  Chcmical  Products  Co. 

Exposition  of  Chemical  Industries  cm  wr    .  t  o         ,  r, 

.    r  c    X     L     oo  J  Twenty-Second  Street 

week  or  September  22na.  /^l  -  m-  • 

^  f  D  -I J-       r^L-  Chicago,  Illinois 

Coliseum  Building,  Chicago 


August  15,  1919 


THE   ELECTRICAL  NEWS 


17 


Monarch  Specialties 


MADE  IN  CANADA 


"W^      f  f  •  1         J         are   the   only  Practicable 

r  Ull    V^Ildin    OOCKCtS    Socket  for  use  on  Tungsten 


Push  Switches 


or  Nitrogen  Lamps. 

SINGLE  POLE 

DOUBLE  POLE 

THREE  WAY 


//  Your  Distributor  Cannot  Quote  You  Price  WRITE  DIRECT 


No.  62887 


No.  62965 


No.  17782 
Service  Insulator 


No.  1 


No.  61935 


No.  6500 


No.  317 

Pore.  Key 
Socket 


No.  227 
%   Brass  Cap 
Pore.  Key  Socket 


660  Watt 
Pull  chain 
Socket 


Monarch  Electric  Co.,  Limited 

St.  Lambert,  P.Q. 


District  Montreal 
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THE 

DEVOE  ELECTRIC  SWITCH 

COMPANY 

Our  latest  Bulletin,  No.  19,  describing  complete  line  ot  our  new 
Safety  Type  Service  Switches  is  now  ready  for  distribution. 

If  you  have  not  received  your  copy  write  us. 


100  AMP.  550  VOLT. 

All  our   Safety  Type  Switches  are  examined   and   labelled  under   the   direction   of-  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

"  We  Lead,  watch  the  Others  Follow  " 

THE  DEVOE  ELECTRIC  SWITCH  CO. 

414  Notre  Dame  St.  West,  Montreal 


\ 
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Both  Appreciate  the  Advantages  of 
R  &  M  Motor  Equipment 


The  superintendent  of  the  factory  w  hich  makes 
electric-driven  devices  likes  the  R  &  M  Motor 
because  the  motors  supplied  him  are  perfectly 
adapted  to  his  product.  His  manufacturing 
problems  are  simplified  and  the  efficiency  of  his 
product  is  inreased. 

And  the  sales  manager  likes  the  R  &  M 
Motor  in  the  product  he  has  to  sell  because 
R  &  M  Reliability  holds  business  for  him  and  re- 
duces selling  expense.  He  finds,  too,  that  the 
name  Robbins  &  Myers  used  in  connection  with 
his  device  creates  added  prestige  for  his  goods. 
For  many  years  of  dominant  advertising  in  the 


leading  general  magazines  has  made  R  M 
Ouality  something  which  is  generally  known 
everywhere. 

The  R  &  M  Motor  is  the  one  motor  everyone 
knows  about.  Every  prospective  user  of  a  motor 
driven  device,  whether  for  home,  office,  store  or 
factory,  recognizes  the  R  &  M  Motor  as  the  best 
insurance  of  reliable  service  from  the  machine. 

From  both  standpoints — service  reliability  and 
saleability — manufacturers  find  advantages  with 
R  &  M  Motors.  And  for  the  same  reasons,  deal- 
ers find  maximum  satisfaction  and  profit  in  the 
sale  of  devices  so  equipped. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  Electric  Co.        John  Starr.  Son  c&  Co..  Ltd.  Great  West  Electric  Co.  Rogers   Electric  Co..  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 

Uobbins  &  M^er$  Motors 
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MADE-IN-CANADA 

Illuminating  Glassware 


AT  OUR  FACTORY  IN  TORONTO 
We  manufacture  from  the  raw  materials  a  line  of 

Illuminating  Glassware 

comprising  over 

2,000 

Shapes,  Sizes,  Designs  and  Colorings,  and  the  line 
is  constantly  being  added  to 


»  jt  -» 


Always  insist  on  having  Canadian-Made 

Illuminating  Glassware 

JEFFERSON  MAKE 

The  manufacture  of  street  lighting  globes  made  from  our  "Moonstone" 
and  "Lumo"  high  efficiency  glass  is  a  specialty  with  us. 

Jefferson  Glass  Company,  Limited 

Factory  and  Head  Office  :  388  Carlaw  Ave.       »-p       -ry  w  -p  ^-^ 

Down   Town  Show  Rooms:    164  Bay  Street       1  U  K  U  IN  1  U 


iVKJNTKHAL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 


\uKUst  i:.,  I'JIO 


T  H  I 
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Ontario  Power  Company's  Plant 
Reaches  Ultimate  Development 

Thi.s  issue  contains  a  detailed  description  of  the  latest 
and  final  addition  to  the  Ontario  Power  Company's  plant  at 
Niagara  Falls,  now  owned  and  operated  by  the  Hydro-electric 
Power  Commission  of  Ontario.  It  consists  of  an  installation 
of  two  units  of  1.5,000  kv.a.  each  and  necessitated  the  instal- 
lation of  a  third  pipe  line.  Such  an  expense  would  scarcely 
have  been  justifiable  in  view  of  the  more  economical  develop- 
ment now  proceeding  at  Queenston,  had  the  requirements  01 
war  industries  not  reduced  the  supply  of  power  available  to 
a  figure  considerably  less  than  the  demand.  However,  as  a 
piece  of  engineering  work,  it  is  none  the  less  interesting  be- 
cause it  may  prove  a  more  or  less  temporary  necessity.  .\s 
the  demand  for  power  increases  the  Hydro  Commission  will 
probably  find  it  necessary  to  utilize  the  water  that  now  pass- 
es through  the  Ontario  Power  Company's  turbines,  at  the 
more  economical  plant  now  building  at  Queenston,  wTiere 
the  head  is  more  than  twice  as  great.  In  the  meantime,  tliis 
plant  is  one  of  the  most  up-to-date  and  efficient  on  the  con- 
tinent. 


Every  phase  of  labor  and  organization  required  by  the 
exigencies  of  modern  warfare  are  shown  in  the  Canadian  War 
Memorials  paintings  to  be  exhibited  at  the  Canadian  National 
Exhibition  this  year. 

Among  others,  the  "Hell  of  Death"  that  faced  the  Can- 
adians at  the  second  battle  of  Ypres,  when  they  were  set 
against  the  first  German  gas  attack,  is  vividly  portrayed. 


City  of  Guelph  Accepts  Its  Moral 
Obligation  to  Support  Hydro-Radials 

The  city  of  Guelph  very  decidedly  defeated  the  by-law 
to  sell  its  local  electric  railway  system  to  a  private  corpora- 
tion. The  Grand  River  Railway  Company  not  only  offered  a 
fair  value  for  the  system,  but  also  promised  extensions.  The 
city  decided,  however,  that  it  would  be  serving  its  best  in- 
terests to  stand  by  Sir  .A.dam  Beck  and  Hydro-radials,  and 
Sir  Adam  has  given  his  promise  that  work  on  tliese  radiaJs 
shall  proceed  without  further  delay. 

The  vote  does  not  necessarily  mean  that  Guelph  was  dfs- 
satisfied  with  the  offer  of  the  private  company,  but  rather,  no 
doubt,  that  they  were  determined  to  stand  by  the  otner 
municipalities  that  had  committed  themselves  to  the  munici- 
pal hydro  radial  scheme.  The  only  possible  way  to  make 
the  Beck  scheme  a  success  is  for  everybody  to  stand  back  ot 
it.  A  single  defection  can  cause  untold  trouble,  in  voting  as 
they  did  Guelph  was  unquestionably  following  the  honorable 
cofirse.  If  all  the  municipalities  speak  in  the  same  decided 
way  it  should  also  prove  the  wisest  course. 


Prince  of  Wales  as  a  Soldier 

Many  charming  little  stories,  demonstrating 
his  great  human  and  soldierly  qualities,  are  being 
told  about  the  Prince  of  Wales,  who  will  open  the 
Canadian  National  Exhibition  on  Monday,  Aug- 
ust 25th.  The  Canadian  boys  overseas  had  plenty 
of  opportunity  to  observe  his  actions  and  declare 
that  he  seemed  to  love  danger,  and  at  times  his 
conduct  bordered  on  the  reckless. 

This  side  of  his  character  is  well  illustrated  by 
the  following  extract  from  Ian  Hay's  book,  the 
First  Hundred  Thousand. 

"Blaikie  lit  his  pipe — it  was  almost  broad  day- 
light now — and  considered. 

"Yes,"  he  agreed.  "Perhaps.  Still,  my  son,  I 
can't  say  I  have  ever  noticed  staff  officers  crowd- 
ing into  the  trenches  (as  they  have  a  perfect  right 
to  do)  at  four  o'clock  in  the  morning.  And  I 
can't  say  I  altogether  blame  them.  In  fact,  if 
ever  I  do  meet  one  performing  such  a  feat,  I 
shall  say:  'There  goes  a  sahib — and  a  soldier,' 
and  I  shall  take  off  my  hat  to  him." 

"Well,  get  ready  now,"  said  Bobby.  "Look." 

"They  were  still  standing  at  the  trench  junc- 
tion. Two  figures  in  the  uniform  of  the  staff  were 
visible  in  Orchard  Trench,  working  their  way 
down  from  the  apex,  picking  their  steps  amid  the 
tumbled  sandbags,  and  stooping  low  to  avoid  gaps 
in  the  ruined  parapet.  The  sun  was  just  rising 
behind  the  German  trenches.  One  of  the  officers 
was  burly  and  middle-aged;  he  did  not  appear  to 
enjoy  bending  double.  His  companion  was- slight, 
fair-haired,  and  looked  incredibly  young.  Once 
or  twice  he  glanced  over  his  shoulder,  and  smiled 
encouragingly  at  his  senior. 

"The  pair  emerged  through  the  archway  into 
the  main  trench,  and  straightened  their  backs 
with  obvious  relief.  The  younger  officer — he  was 
a  lieutenant — noticed  Captain  Blaikie,  saluted  him 
gravely,  and  turned  to  follow  his  companion. 

"Captain  Blaikie  did  not  take  his  hat  off,  as  he 
had  promised.  Instead  he  stood  suddenly  to  at- 
tention, and  saluted  in  return,  keeping  his  hand 
uplifted  until  the  slim,  childish  figure  had  disap- 
peared round  the  corner  of  a  traverse. 

"It  was  the  Prince  of  Wales." 
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Mr.  Higman  Takes  Issue  Wih  Report  of 
Meter  Committee 

Ottawa,  July  31st,  191!). 

Editor,  Electrical  News: 

Referring  to  the  report  of  the  Meter  Committee  of  the 
Canadian  Electrical  Association  published  in  your  July  issue, 
I  would  ask  'permission  to  correct  some  of  the  "presump- 
tions" and  mis-statements  of  the  Committee. 

For  instance,  the  Committee  speaks  of  the  beautifully 
equipped  but  very  little  used  government  laboratory  at  Otta- 
w-a.  For  the  information  of  the  Committee  it  may  be  stated 
that  in  addition  to  the  twenty-two  inspection  districts  into 
which  the  territory  of  Canada  has  been  divided  it  has  been 
found  necessary  to  establish  three,  not  one,  standarizing 
laboratories.  These  are  located  at  Ottawa,  Winnipeg  and 
Vancouver.  Experience  taught  us  early  in  the  electrical  in- 
spection work  that  one  laboratory  at  Ottawa  could  not  be 
used  for  the  whole  country,  the  distances  being  so  great. 
It  was  found  that  no  matter  how  carefully  we  might  cali- 
brate the  inspectors'  standards  we  could  not  depend  on  their 
reaching  their  destination  in  good  condition  if  the  distance 
was  greater  than  five  or  six  hundred  miles.  Notwithstand- 
ing the  care  taken  in  packing  and  the  fact  that  our  shipping 
boxes  have  been  supplied  with  an  additional  bottom  with 
springs  to  take  the  impact  due  to  rough  handling,  we  have 
found  that  the  effect  due  to  vibration  on  the  trains  would  put 
the  instruments  out  of  calibration  if  sent  on  longer  distances 
than  those  mentioned.  Hence  the  necessity  for  creating  the 
two  branch  laboratories  in  the  west.  Even  under  present  ar- 
rangements we  sometimes  experience  difficulties  with  our 
Halifax  instruments. 

Now  I  am  not  concerned  very  much  about  the  "beauty" 
of  our  equipment,  but  I  am  concerned  about  the  adequacy 
thereof  so  that  the  primary  units  of  electrical  measure  may 
be  accurately  produced  as  required  by  the  Electrical  Units 
Act.  As  to  the  laboratories  being  little  used,  that  is  a  ques- 
tion on  which  the  Committee  is  evidently  not  qualified  to 
speak.  Had  the  Committee  sought  information  on  the  sub- 
ject it  would  probably  have  reached  a  different  conclusion. 
Our  inspectors'  standards  are  required  to  be  sent  into  the 
laboratories  for  adjustment  and  recalibration  not  ^ess  fre- 
quently than  once  in  three  months  and  oftener  if  the  inspec- 
tor has  the  least  suspicion  as  to  their  accuracy.  In  this  way 
there  is  a  constant  stream  of  instruments  coming  to  and  go- 
ing from  the  laboratories.  In  addition  to  ithis,  departments 
such  as  the  Public  Works,  Militia,  Marine  and  Fisheries 
(Wireless),  are  constantly  sending  in  electrical  and  gas  ap- 
paratus for  adjustment  and  standardization.  That  the  elec- 
trical companies  generally  do  not  use  our  laboratories  more 
is  to  be  regretted,  for  it  should  not  be  overlooked  that  our 
standards  are  the  legal  standards  of  electrical  measure  for 
Canada,  and  it  would  seem  to  be  desirable  that  all  should 
work  from  the  one  source  or  fundamental  base. 

The  excuse  given  for  not  using  our  laboratories  more  is 
that  the  fees  are  too  high.  Let  us  see  how  this  works  out. 
The  fee  for  adjusting  and  calibrating  a  single  phase  indicat- 
ing or  rotating  standard  wattmeter  is  $1.25.  Under  the  most 
favorable  conditions  it  will  take  two  men  half  a  day  to  do 
the  necessary  work.  If  the  instrument-maker  has  to  make 
adjustments  necessitating  retests,  then  the  time  of  three  men 
is  taken  up,  sometimes  a  whole  day,  for  it  must  be  under- 
stood that  the  work  has  to  be  thoroughly  well  done.  Is  the 
charge  of  $1.25  too  great  under  such  circumstances?  For 
polyphase  instruments  and  mor.e  involved  tests  the  charges 
are,  of  course,  correspondingly  higher.  With  regard  to  the 
meter  inspection  fee  it  may  be  stated  that  00  per  cent,  of  the 
meters  tested  come  under  the  fiOc  tariiff,  the  lowest  fee  im- 
posed by  any  county  in  either  Europe  or  America. 

The  report  of  the  Committee  suggests  that  (here  should 


l)e  a  sort  of  perambulating  laboratory  making  visits  with  prim- 
ary standards  to  the  different  companies  throughout  the  coun- 
try. The  Committee's  idea  of  primary  standards  must  be 
fairly  crude  if  it  considers  for  a  moment  that  such  a  per- 
formance is  possible.  Secondary  standards  such  as  the  com- 
panies and  our  inspectors  are  using  can  only  be  adjusted  and 
standardized  under  laboratory  conditions. 

Now  as  to  the  bogie  of  the  surplus.  Taking  the  revenue 
and  expenditure  for  the  past  eight  years  we  have  the  follow- 
ing: Revenue  $997,633;  expenditure  $859,468,  showing  an  ap- 
parent surplus  of  $138,155.  These  figures  do  not,  as  they 
should,  include  any  charge  for  the  laboratory  staff  at  Ottawa, 
that  is,  the  chief  engineer,  his  assistants,  stenographers,  etc., 
which  averages  approximately  $16,300  per  annum  or  $130,400 
for  the  eight  years,  showing  the  real  surplus  for  this  periiod 
to  be  $7,755.  The  departmentaj  accounting  expense  is  not 
charged  against  the  services. 

We  are  aware  that  a  propaganda  has  been  put  out  by  the 
Hydro-Electric  Commission  of  Ontariio  for  the  purpose  of 
placing  the  weights  and  measures  system  in  the  hands  of  the 
provinces  or  at  least  in  the  hands  of  the  Hydro-electric 
Commission  in  so  far  as  Ontario  is  concerned.  What  would 
be  the  result  should  the  propaganda  succeed?  The  Commis- 
sion is  a  seller  of  electricity  and  is  seekiing  to  verify  their  own 
measuring  devices.  This  would  be  tantamount  to  saying  to 
a  grocer  "you  may  test  your  own  scales  and  "give  yourself  a 
certificate  as  to  their  accuracy."  It  should  be  clearly  under- 
stood that  the  electricity  and  gas  inspection  services-  form 
part  of  the  weights  and  measures  system  of  Canada,  and  is 
specifically  placed  under  federal  authority  by  the  British 
North  America  Act.  Consequently  an  amendment  to  the 
Constitution  will  be  necessary  in  order  to  bring  the  services 
within  provincial  jurisdiction. 

In  conclusion  permit  me  to  express  my  regret  that  the 
Committee  did  not  think  it  worth  while  to  consult  the  De- 
partment before  putting  itself  on  record  with  criticisms  that 
are  scarcely  fair  and  in  some  instances  not  in  accordance 
with  the  facts.  Even  now  I  would  invite  the  Committee  to 
a  consultation  in  order  that  a  better  understanding  and  more 
efficient  co-operation  may  result. 

Ormond  Higman, 

Chief  Engineer. 

The  Nova  Scotia  Board  of  Public  Utilities  has  ordered 
a  new  scale  of  rates  to  be  charged  by  the  Maritime  Telegraph 
and  Telephone  Company  amounting  to  about  twenty  per 
cent,  increase.  It  will  yield  about  $180,500  additional  revenue, 
of  which  $155,000  is  to  be  paid  in  increased  wages  and  the 
balance  is  consumed  in  taxes  that  have  been  levied  since  the 
war  began  in  1914.  The  chief  feature  of  the  increase  is  the 
establishment  of  the  measured  service  system  for  business 
telephones  in  the  city  of  Halifax.  The  business  telephone 
flat  rate  is  increased  $3  a  year,  and  the  maximum  number 
of  messages  that  may  be  sent  for  that  sum  is  sixty  per  month. 
After  that  number,  the  charge  is  to  be  three  cents  per  word 
I'P  to  100,  and  two  and  a  half  cents  on  all  words  over  100. 
The  added  charge  on  all  telephones  over  the  province  is  three 
dollars  per  instrument. 


The  Laurentide  Power  Co.,  Ltd.,  Grand  Mere,  P.Q.,  has 
let  a  contract  to  Eraser,  Brace  &  Co.,  Ltd.,  Montreal,  for  the 
sinking  of  caissons  and  the  construction  of  piers  for  a  new 
tail  race  block.  Three  large  pneumatic  caissons  will  be 
l)ut  into  place  this  season,  so  that  work  on  the  completion 
of  an  addition  to  the  power  house  to  provide  for  three  more 
units  can  be  done  with  the  least  possible  delay  after  the  units 
are  needed,  'i  he  caissons  will  be  ten  feet  wide  and  sixty 
feet  long.  The  deepest  part  of  the  deepest  caisson  will  rest 
frnni  thirty-five  to  forty  feet  below  the  water  level.  The  cost 
will  likely  be  in  the  neighborhood  of  $150,000. 
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Extension  to  the  Ontario  Power  Company's  Plant 

Unique  Features  arc  Wood  Stave  Pipe  13^2  ft-      Diameter  and  6700  ft.  Long 
Largest  Differential  Surge  Tank,  and  Power  House  with  Walls  Designed  to 
Withstand  40  ft.  Rise  in  Tail  Water- 30,000  Kv.  a.  Added 


Owing  to  the  power  shortage  caused  l)y  the  extra  eneigy 
needed  for  essential  war  industries  and  the  fact  that  two  of 
the  plants  at  Niagara  Falls  had  reached  their  capacity,  work- 
was  commenced  in  March,  1918.  on  an  extension  to  the 
Hydro-electric  plant  of  the  Ontario  Power  Co.,  at  Niagara 
Falls,  Ontario,  Completion  of  the  work  within  twelve  months 
after  it  was  started  not  only  adds  from  40.000  to  50.000  horse- 
power to  the  plant,  but  also  constitutes  a  tine  record  for  the 
engineers  entrusted  with  the  work.  .Although  the  demand 
for  energy  created  by  the*  war  emergency  has  ceased  to  ex- 


10.5  foot  diameter  penstocks  and  two  20,000  horse-power  tur- 
bines with  direct  connected  generators,  also  the  erection  of 
the  additional  power  house  to  house  these  units. 

One  of  the  Largest  Wood  Stave  Pipes  Ever  Built 

Unique  features  about  this  extension  are  the  wood  stave 
pipe,  which  is  one  of  the  largest  ever  built,  the  differential 
surge  tank  which  has  the  largest  diameter  and  has  also  the 
greatest  height  of  any  similar  tank  not  equipped  with  an  aux- 
iliary spillway,  and  the  power  house  walls  which  were  de- 
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Section  through  power  house  extension  on  centre  line  of  No.  15  unit.    Also  section  of  No.  15  penstock 


ist,  the  demand  created  by  the  large  number  of  new  indus- 
tries attracted  by  the  power  facilities  offered  by  the  Hydro- 
Electric  Power  Commission,  has  already  appropriated  a  large 
part  of  the  additional  output  provided  by  the  new  unit. 

The  construction  of  this  extension  involved  the  excava- 
tion of  133,000  yards  of  earth  and  1-t.OOO  yards  of  rock  to  per- 
mit the  placing  and  erection  of  a  13.5  foot  diameter  wood 
stave  pipe  6,700  feet  long,  a  13.5  f6ot  diameter  steel  distribut- 
or 179.5  feet  long,  a  60-foot  diameter  steel  differential  surge 
tank  94  feet  high,  four  Johnson  hydraulic  operated  valves,  two 


signed  to  withstand  a  pressure  due  to  a  40  foot  rise  in  tailwat^r 
elevation,  this  extraordinary  condition  having  occurred  in  the 
year  1909. 

The  original  plant  of  the  Ontario  Power  Company  as  con- 
trolled and  operated  by  the  Hydro-Electric  Power  Commis- 
sion, consisted  of  an  installation  of  fourteen  turbines,  seven 
with  a  rated  capacity  of  11,800  horse-power,  five  rated  at  15,- 
000  horse-power  and  two  at  16,000  horse-power,  making  a 
total  of  189,000  horse-power.  The  generators,  which  are  di- 
rect connected,  have  a  total  rating  of  149,013  kv.a.  Water 
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was  supplied  through  two  18  foot  diameter  conduits,  each  ap- 
proximately 6,000  feet  long,  having  a  combined  maxinumi 
capacity  of  about  162,000  horse-power. 

No  addition  to  the  forebay  to  accommodate  the  new  con- 
<luit  was  necessary  since  the  forebay  and  gatehouse  were  built 
to  accommodate  a  third  conduit. 

The  existing  No.  1  conduit,  which  is  of  steel  plate  con- 
struction, was  installed  in  1903,  while  No.  2  conduit,  which  is 
of  reinforced  concrete  construction,  was  installed  in  1910.  This 
second  conduit,  when  inspected  in  April.  1918,  after  being  in 
service  eight  years,  showed  no  signs  of  deterioration,  although 
a  velocity  of  25  to  28  feet  i)er  second  had  been  maintained 


This  thimble,  which  projects  2  it.  from  the  concrete  reducer, 
extends  lyi  ft.  into  the  wood-stave  barrel.  The  union  be- 
tween the  wood,  and  the  thimble  was  sealed  by  tightening 
the  bands- around  the  staves.  Connection  with  the  surge  tank 
and  penstocks  is  made  by  means  of  a  steel  distributor,  the 
diameter  and  length  of  which  are  13.5  and  179.5  ft.,  respect- 
ively. The  steel  distributor  is  united  to  a  section  of  reinforced 
concrete  pipe  leading  to  the  surge  tank.  The  concrete  pipe 
is  laid  on  a  horizontal  curve,  the  end  of  which  bends  upward 
through  90  degs.  to  form  an  elbow  conrtection  with  the  centre 
of  the  bottom  of  the  surge  tank. 

The  excavation  for  the  trench  for  the  wood  stave  pipe 


Excavation  for  distributor  and  valve  chamber 


during  operation,  nor  was  there  any  vegetable  growth  what- 
ever appearing  on  the  walls. 

Features  on  New  Conduit 

No.  3  conduit,  the  one  recently  constructed,  is  13.5  feet 
inside  diameter.  The  staves  are  of  B.  C.  fir  4  inches  thick  by 
6  inches  wide  and  banded  with  7/8  inch  diameter  steel  bands, 
in  two  sections  with  two  shoes.  The  pipe  is  carried  on  tim- 
ber saddles  spaced  at  foot  centres  except  where  the  pipe 
is  concreted  in  place.  Connection  is  made  with  a  20-ft.  di- 
ameter thimble  at  the  gatehouse  by  means  of  a  reinforced 
concrete  reducer  25  feet  long.  The  connection  between  the 
wood  stave  pipe  and  the  concrete  reducer  is  made  by  means 
of  another  steel  thimble  13.5  ft.  in  diameter  and  6  ft.  long. 


line  was  handled  from  the  cut  by  shovels,  derricks,  and  loco- 
motive cranes.  The  difficulties  in  this  work  were  varied  and 
in  some  places  severe,  due  to  the  close  proximity  of  No.  2 
conduit  and  to  large  quantities  of  water  which  were  encoun- 
tered at  the  upper  end  of  the  pipe  line  and  at  Dufiferin  Island 
crossing.  A  portion  of  the  excavation  was  deposited  along  the 
sides  of  the  cut  for  back-fill  while  the  remainder  was  placed 
on  dumps  located  at  convenient  points. 

Saddles  Supporting  Pipe 

The  saddles  used  to  support  the  pipe  are  built-up  timber 
sections  so  constructed  as  to  make  a  continuous  form  for  the 
lower  half  of  the  pipe.  Mud  sills  were  used  under  the  sad- 
dles through  tile  earth  cut.  in  order  to  distribute  the  load  of 
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the  pipe  and  prevent  settlement  as  far  as  possible.  Through 
the  rock  cut  the  mud  sills  were  left  out  and  the  lower  limits 
of  the  saddles  were  placed  on  the  rock  which  was  evened  u]) 
to  grade  after  excavating  the  trench.  'J'hey  served  also  dur- 
ing the  construction  work  as  forms  for  tlie  lower  half  of  the 
conduit.  These  saddles  were  designed  not  only  to  supijort 
the  finished  conduit  in  its  proper  line  and  grade;  but  also  to 
prevent  diametrical  deformation  caused  by  uneven  settlement 
of  backfill,  or  uneven  hydrostatic  pressure,  when  the  pipe  may 
not  be  running  full.  Prevention  of  spreading  of  the  upper 
ends  of  the  saddles  is  obtained  by  cantilever  action  in  the 


were  used  as  patterns  from  which  to  lay  out  the  correspond- 
ing steel  plates.  The  patterned  plates  later  were  sheared, 
punched  and  assembled  and  bolted  to  the  distributor.s  to  in- 
sure their  assembly  in  the  field. 

Penstocks  Nos.  1")  and  1(1  which  deliver  the  water  to  the 
two  new  turbines  in  the  power  house  are  2l(>  feet  in  length. 
Each  penstock  ends  in  a  supply  pipe  with  taper  connections 
bolted  to  the  spiral  casings  of  the  turbine.  The  steel  plate 
used  in  the  construction  of  the  penstock  varies  in  thickness 
from  5^  inch  at  the  upper  end  to  l.'!-16  inches  at  the  lower 
end.    The  supply  pipes  are  constructed  f)f  i:i-l(>  in.  plate 


Excavation  at  site  of  power  house  extension 


upper  .J  ft.  of  the  ribs  of  the  saddles.  The  cantilever  action 
is  obtained  by  the  stiffening  effect  of  two  ^-in.  bands  in  each 
saddle,  which  enter  the  structure  of  the  saddle  about  3  ft. 
below  the  tops  of  the  ribs,  which  pass  around  under  the  lower 
side  of  the  conduit  and  which  react  against  heavy  cast-iron 
washers  braced  against  diagonal  offsets  in  the  ribs  of  the 
saddles. 

Drainage  of  Pipe  Trench 

On  account  of  the  bottom  of  the  trench  being  below  the 
water  level  in  the  Niagara  River  for  the  greater  portion  of 
its  length  it  was  necessary  to  provide  ample  drainage  for  the 
pipe  trench.  For  1,000  feet  at  the  upper  end,  and  825  feet  at 
the  lower  end,  the  pipe  is  concreted  in  place.  This  was  neces- 
sary in  order  to  allow  the  pipe  in  these  sections  of  the  trench 
to  be  baclcfilled  and  thus  restore  the  surface  of  the  park  to  its 
original  condition. 

Steel  Distributor  to  Connect  Penstocks 

The  steel  distributor  at  the  lower  end  of  the  wood  stave 
pipe  is  made  of  ^  inch  steel  plate  and  is  Ki.")  feet  in  diameter 
and  179.5  feet  long.  Four  penstocks  are  connected  to  this 
distril)utor  by  means  of  bell-mouthed  tees  made  of  ^  inch 
steel  ijlate.  The  distributor  is  incased  in  concrete  so  as  to 
allow  the  surface  of  the  park  above  it  to  be  restored  to  its 
original  condition.  A  section  of  13.5  foot  diameter  reinforced 
concrete  pipe  77  feet  long  connects  the  distributor  with  the 
surge  tank.  The  tec>.  connecting  the  penstock  are  riveted 
togetiier  in  sections  cut  from  beaver  board  i)atterns.  In  pre- 
paring tlie  patterns,  wood  frames  were  built  around  tlie  shop- 
assembled  distributors  in  such  a  manner  that  the  framework 
resembled  joists  or  ribs  shaping  the  tees.  The  beaver  iioard 
strips  were  lacked  to  tlu-se  joints,  were  niatch-marked  and 


throughout.  The  penstocks  are  designed  for  a  pressure  equal 
to  150  feet  of  head  at  the  upper  end,  increasing  to  320  feet  at 
the  lower  end,  these  figures  including  pressure  rise  due  to  a 
turbine  gate  closure  time  of  three  seconds,  with  relief  valve 
closed. 

After  the  penstocks  were  erected  the  space  between  the 
excavation  and  the  outside  of  the  pipe  was  filled  in  with  lean 
concrete.  This  holds  the  penstock  in  position  and  protects 
the  outside  from  corrosion. 

Unit  stresses  adopted  in  designing  the  penstocks  to  re- 
sist the  static  heads  only,  exclusive  of  metal  provided  to  com- 
pensate for  corrosion,  were  15,000  lb.  per  sq.  in.  for  tension, 
10,000  for  shear  and  20,000  for  compression.  The  desirability 
of  maintaining  maximum  joint  efficiency  necessitated  a  change 
in  the  type  of  longitudinal  joints  as  the  thickness  of  the  shell 
changed.  This  efficiency  was  maintained  by  adopting  triple 
riveted  lap  construction  in  longitudinal  seams  in  plates  vary- 
ing from  3/8  to  7/16  in.,  and  by  adopting  triple  riveted  butt 
construction  in  the  se'ams  in  plates  thicker  than  7/16  in.  Single 
riveted  lap  construction  was  adopted  for  the  circumferential 
joints. 

Penstocks  and  Surge  Tank 

The  new  penstocks  drop  vertically  through  48.3  ft.  frotn 
the  distrii)utor,  then  bend  45  degrees  and  extend  99  ft.  toward 
the  ])ower  house,  and  then  bend  45  degs.  more  and  extend  hor- 
izontally into  the  ])ower  house.  Each  penstock  tube,  which  is 
surrounded  l)y  lean  concrete  containing  a  12-in.  drain  dis- 
charging into  the  corresponding  draft  tube,  terminates  in  a 
reducer  with  two  openings  making  90  degs.  horizontal  bends 
from  the  axis  of  the  horizontal  portion  of  the  delivery  end 
(if  the  penstock.    Tlie  flanges  on  the  openings  f)f  a  reducer 
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are  lioltcd  to  the  metal  casing  of  the  turbine.  The  steel  plates 
for  the  penstocks  were  assembled  in  place.  Two  10-tt.  and 
two  10.5-ft.  valves  responding  to  hydraulic  control  are  set 
with  their  top  ends  approximately  20  ft.  below  the  centre  line 
of  the  distributor. 

The  surge  tank  is  of  the  Johnson  differential  type,  60  ft. 
outside  diameter  and  78  ft.  high.  The  tank  is  built  of  steel 
plate  varying  in  thickness  from  ^4  inch  plate  at  the  top  to 
one  inch  plate  at  the  bottom,  while  the  internal  riser,  13  ft.  in 
diameter  and  60  ft.  high,  is  built  of  }^  inch  plate.  The  roof 
lor  the  tank  is  constructed  of  steel  roof  trusses  with  wood 
covering.  Anchors  with  turnbuckles  connect  the  trusses  with 
the  riser  to  prevent  vibration  during  load  changes.  The  steel 
bottom  of  the  tank  is  constructed  of  }/2  in.  flat  plates,  field 
riveted,  resting  on  a  carefully  levelled  2-in.  grout  course 
spread  over  a  thin  concrete  footing  poured  on  the  solid  rock. 

The  water  wheels  are  double  runner,  central  discharge 
turbines  with  spiral  casings,  running  at  187.5  r.p.m.  and  de- 
livering 20,000  horse-power  under  180  foot  head.  The  tur- 
bine gates  are  operated  by  vertical  servo-motors  which  are 
controlled  by  actuators  mounted  on  the  gallery.  These  actu- 
ators are  equipiied  with  distance  speed  controllers,  hydraulic 
hand  controllers,  gate  limiting  device,  manual  speed  adjuster, 
gate  opening  indicator  and  tachometer.  The  pressure  oil  for 
operating  <ervii-iiiotors  is  furnished  l)y  a  helical  gear  rotary 


388  and  the  walls  designed  to  withstand  pressure  due  to 
water  at  this  elevation  on  the  outside  power  house.  This 
necessitated  an  unusual  amount  of  reinforcing  steel.  The  steel 
work  for  the  interior  columns,  roof  trusses  and  crane  was  de- 
signed to  act  independently  of  the  walls,  so  that  it  could  serve 
in  place  of  falsework  for  the  erection  of  the  machinery. 

Hydraulics  of  Plant 

The  hydraulics  of  the  plant  are  of  more  than  ordinary  in- 
terest, due  to  the  fact  that  each  of  the  three  pipe  lines  and 
surge  tanks  that  have'  been  installed  differ  considerably.  For 
this  reason  an  excellent  opportunity  is  presented  of  making 
a  comparison  of  their  respective  hydraulic  characteristics  and 
capacities. 

No.  1  tank  has  very  little  capacity  and  is  of  the  simple 
tank  type.  Its  only  function  is  to  limit  the  surge  pressure  on 
conduit  No.  1  during  load  changes  and  provides  entrance  to 
a  spillway  for  discharge  of  water  at  times  of  load  rejection. 

No.  2  surge  tank,  of  the  Johnson  differential  type,  was 
the  first  tank  of  this  character  ever  built.  This  tank  serves 
the  double  purpose  of  relieving  pressure  surges  and  furnish- 
ing or  storing  water  during  load  changes  while  the  velocity 
in  conduit  No.  2  is  being  accelerated  or  decelerated.  It  is  also 
equipped  with  a  spillway  as  an  additional  safeguard,  to  pre- 
vent spilling  over  the  top  at  times  of  abnormal  surge,  and  to 


Surge  tank  floor  assembled  ready  to  lower  onto  foundation 


pump,  delivering  62. .5  gallons  per  minute  against  200  lbs.  pres- 
sure. The  sump  tanks  are  each  of  3.50  gallons  capacity  and 
are  provided  with  screens  for  cleaning  the  oil  before  it  is 
returned  to  the  pressure  tank. 

Power  House  Designed  for  Severe  Stresses 

The  power  house  is  of  concrete  and  structural  steel  con- 
struction. In  the  substructure  plain  concrete  has  been  used 
throughout  except  for  the  concrete  over  the  draft  tubes,  which 
has  been  reinforced  for  the  upward  pressure,  which  will  occur 
with  high  water  in  the  river.  The  generator  pits,  air  ducts  and 
sump  well  are  also  reinforced  to  prevent  injury  developing 
from  the  temporary  severe  loading  of  portions  of  the  struc- 
ture during  the  erection  of  the  units  and  from  vibration  when 
the  plant  is  in  operation.  In  the  superstructure  reinforced 
and  plain  concrete  and  structural  steel  are  used. 

In  order  to  protect  the  power  house  against  a  recurrence 
of  the  high  water  conditions  which  prevailed  in  1909.  the  win- 
dow sills  in  the  front  and  end  walls  were  placed  at  elevation 


limit  the  height  which  would  have  Ijeen  requred  without  this 
provision. 

No.  3  surge  tank  is  of  the  same  type  as  No.  2,  but  has  no 
spillway.  Its  design  is  such  that  full  load  rejection  under  the 
most  abnormal  conditions  will  not  cause  Overflow. 

During  1913,  a  series  of  tests  was  made  to  determine  the 
hydraulic  characteristics  and  carrying  capacities  of  conduits 
Nos.  1  and  2,  also  of  penstocks  Nos.  1  to  14,  inclusive.  The 
results  of  these  tests  indicate  some  very  striking  facts  regard- 
ing the  relatively  greater  carrying  capacity  of  concrete  pipe 
as  compared  with  riveted  steel  and  also  the  exceedingly 
smooth  surface  that  can  be  obtained  with  concrete  if  proper 
and  careful  construction  methods  are  used. 

The  Electrical  Equipment 

The  generating  equipment  consists  of  two  15,000  kv.a.  75 
per  cent,  power  factor  maximum  rating,  3  phase,  25  cycle, 
187.5  r.p.m.  horizontal  shaft  water  wheel  type  generators. 
These  generators  will  have  approximately  the  same  over-all 
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Bottom  sections  of  spiral  casings  of  turbines  Nos.  15  and  16 


dimensions  as  the  8775  kv.a.  generators  originally  installed 
for  the  Ontario  Power  Company,  by  the  same  manufacturer. 
Each  generator  will  require  60,000  cubic  feet  per  minute  of 
air  to  enable  the  machine  to  carry  its  rated  load  with  the 
specified  temperature  rise.  The  scheme  of  ventilation  in- 
volves, (a)  the  enclosure  of  the  sides  of  the  generator  arma- 
ture and  rotor  above  the  floor  line  and  the  top  of  the  gen- 
erator pit  around  the  machine  with  a  sheet  steel  housing;  (b) 
the  installation  of  a  pair  of  motor-driven  blowers  for  each 
generator  to  deliver  the  required  volume  of  air  into  the  gen- 
erator pit,  and,  (c)  the  use  of  fan  blades  on  the  generator 
rotor  to  force  the  air  from  the  pit  through  the  ventilating 
ducts  in  the  machine.  One  blower  unit  is  used  on  each  gen- 
erator for  normal  operation,  the  other  blower  acting  as  a 
stand-by. 

Three  exciters  will  be  installed  in  connection  with  these 
two  machines,  125  kv.a.,  250  volt,  direct  driven  by  185  h.p., 
2.300  volt,  .3  phase  induction  motors.  These,  as  well  as  the 
generators,  are  being  supplied  by  the  Canadian  General  Elec- 
tric Company;  also  the  200  h.p.  starting  auto-transformer  and 
the  necessary  switching  equipment  and  Tirrill  regulators  for 
the  exciters. 

The  new  construction  was  carried  out  under  the  direc- 
tion of  the  technical  staff  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario,  of  which  Sir  Adam  Beck  is  chairman 
and  F.  A.  Gaby  is  chief  engineer.  The  technical  staff  re- 
sponsible for  the  design  and  construction  includes  H.  G. 
.Acres,  hydraulic  engineer;  T.  H.  Hogg,  assistant  hydraulic 
engineer;  M.  V.  Sauer,  designing  hydraulic  engineer;  E.  T. 
P>randon,  electrical  engineer;  A.  H.  Hull,  assistant  electrical 
engineer;  A.  V.  Trimble,  construction  engineer;  Walter  Jack- 
son, resident  engineer;  J.  F.  McGraw,  general  suijerintendcnt 
of  construction;  F.  A.  Burgar,  field  superintendent. 

The  contract  for  the  structural  steel  for  the  exlension 
was  awarded  to  the  Standard  Steel  Construction  Company, 
I'ort  Robinson,  Ontario.  The  erection  of  the  steel  was  car- 
ried out  by  the  construction  department  of  the  Commission. 
The  Pacific  Coast  Pipe  Co.,  \'ancouver,  R.(  ..  sui)i)licd  the 
wood  staves  for  the  pipe  line.  The  gcncratnrs  were  made  by 
the  Canadian  General  Electric  Company  and  tlie  turliincs  liv 


the  S.  Morgan  Smith  Company,  York,  Pa.  Other  materials 
and  equipment  were  supplied  as  follows:  Bands  and  washers. 
Steel  Company  of  Canada,  Hamilton;  shoes.  Malleable  Iron 
Company,  Owen  Sound,  and  Pratt  and  Letchworth  Company, 
Brantford,  Ontario;  steel  distributor,  surge  tank,  penstocks, 
valve  casings  and  supply  pipe,  Canadian  Des  Moines  Steel 
Company,  Chatham,  Ontario;  Johnson  valves,  Lamer-John- 
son Valve  and  Engineering  Company,  Philadelphia,  Pa.;  pres- 
sure regulators,  Wellman-Seaver-Morgan  Company,  Cleve- 
land, Ohio;  turbine  governors,  the  Lombard  Governor  Com- 
pany, Ashland,  Mass.;  servo-motors,  Canadian  Allis-Chal- 
mers  Company,  Toronto;  gate  valves.  Chapman  Valve  Manu- 
facturing Company,  Indian  Orchard,  Mass.;  blowers,  Can- 
adian Blower  and  Forge  Company;  potheads.  Standard  Un- 
derground Cable  Company,  Hamilton;  conductors,  Eugene 
Phillips  Electrical  Works,  Montreal;  switches  and  bifs  bar 
supports.  General  Devices  and  Fittings  Company,  Chicago, 
and  A.  H.  Winter-Joyner,  Ltd.,  Toronto. 


Montreal  Harbour  Contracts 

The  Montreal  Harbor  Commissioners  have  let  the  con- 
tracts for  the  equipment  for  the  electrification  of  the  har- 
bor. A  large  number  of  tenders  were  received.  The  Can- 
adian General  Electric  Company  will  supply  the  generat- 
or set,  switchboard,  lighting  transformers,  etc.,  for  the  sub- 
station; the  contract  includes  a  1500  h.p.  synchronous  mot- 
or, direct-connected  to  two  500  kw.  1200  volt  generators. 
The  overhead  catenary  apparatus  goes  to  the  Northern 
Electric  Company,  Ohio  Brass  Company  and  the  Canadian 
General  Electric  Company.  The  Standard  Undergroud 
Cable  Company  of  Canada  will  supply  the  control  wires: 
the  Canada  Wire  and  Cal)le  Company  the  feeder  control 
wires  and  the  Steel  Company  of  Canada  the  steel  stranded 
wires.  The  contract  for  the  wooden  poles  has  been  let 
to  Lindsay  Brothers,  represented  by  Mr.  Irving  Smith, 
Montreal,  and  that  for  the  steel  poles  to  Wonham,  Bates 
and  Goode,  inc.,  Montreal.  The  work  of  construction  will 
be  commenced  alx.nt  llic  1st  of  September  and  will  be  car- 
ried out  by  the  Commission's  staff. 
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Wireless  Telephone  Transmitter  for  Seaplanes 

Flying  Boat  Type  Developed  by  the  American  Marconi  Company  for 

Navy  Use  During  the  War 

  By  Mr.  E.  J.  Nally   


Marked  progress  in  the  perfection  of  airplane  wire- 
less telegraph  and  telephone  apparatus  is  a  direct  re- 
sult of  exhaustive  researches  in  radio  communication 
which  have  been  conducted  during  the  past  two  years. 
Lig'ht-weight  transmitters  having  a  sending  range  of  150 
miles  or  more  have  been  developed.  Spark  apparatus  has 
been  employed  to  a  considerable  e-xtent  in  airplane  coinmuni- 
cation,  but  transmitters  utilizing  the  vacuum  tube  oscillator 
have  the  advantage  of  permitting  either  speech  transmission 
or  telegraphic  signals  by  damped  or  undamped  oscillations, 
at  the  will  of  the  operator. 

Practical  wireless  telephone  apparatus  of  the  vacuum 
tui)e  type  is  disclosed  in  the  following  description  of  the 
Marconi  type  S.  E.  1100  set — a  comparatively  high  power 
bulb  transmitter — developed  by  the  Marconi  \\  ireless  Tele- 
grai)'h  Company  of  .America. 

The  set  was  designed  primarily  for  the  large  flying  I)oats, 
liie  H-10  class,  of  the  U.S.  \avy,  and  has  fully  satisfied  every 
test  to  which  it  has  been  put.  In  one  of  the  earlier  tests  in 
flight  over  Chesapeake  Bay,  telegraph  signal^  radiated  from 
a  trailing  antenna  on  an  H-16  boat  were  heard  distinctly  in 
Washington,  D.C.,  over  a  distance  of  120  nautical  miles. 
Subsequent  tests  with  the  set  used  as  a  wireless  telephone 
permitted  the  accurate  transmission  of  speech  over  a  distance 
of  150  miles.  The  transmitter  radiates  at  two  wave  lengths, 
IfiOO  to  (>00  njcters.  For  the  former  wave  length  a  trailing 
wire  antenna  of  .0004  mfd.  is  employed;  lor  the  latter,  an 
emergency  aerial  of  .00026  mfd. 

The  transmitter  is  supplied  with  two  3-electrode  tubes 
of  the  pliotron  type.  One  tube  is  employed  as  an  oscillator 


circuit,  setting  it  into  oscillation  at  the  same  frequency. 
The  resulting  radio  frequency  fluctuations  of  the  grid  poten- 
tial will  act  upon  the  plate  at  the  right  time  to  n<eep  the 
plate  resonance  circuit  in  a  state  of  oscillation,  and  this 
state  of  affairs  will  continue  so  long  as  the  proper  supply 
of  voltage  and  filament  current  is  maintained,  but  not  other- 
wise. 

The  tube  is  able  to  generate  alternating  currents  he- 
cause  of  its  amplifying  properties.  The  energy  delivered 
to  the  grid  circuit  in  accordance  with  the  actions  just  out- 
lined will  gradually  increase  in  value  until  a  maximum  is 
reached,  which  is  the  maximum  output  the  valve  is  capable 
of  delivering,  as  may  be  discerned  from  the  well-known  char- 
acteristic curve. 

Referring  to  l-'ig.  1,  it  will  he  ol)serve(l  that  the  plalc 
and  grid  circuits  of  the  tube  contain  the  coils  Li  and  in 
inductive  relation,  each  connected  through  the  condensers 
v.'.-.  and  Ci  to  the  negative  side  of  the  filament.  The  grid 
oscillating  circuit  comprises  the  coil  L-,  the  condenser 
C.>  and  a  protective  condenser  Ci.  The  plate  oscillating 
circuit  includes  the  condenser  Cj,  a  part  of  the  coil  Li  and 
the  series  condenser  d.  The  antenna  and  earth  connection.s 
tapped  off  from  the  coil  Li  take  the  place  of  the  condenser 
Cj  in  the  grid  oscillating  circuit.  C..  is  called  the  balancing 
condenser.  In  series  with  the  grid  is  another  condenser 
Cs  shunted  by  a  leak  resistance  Ri.  which  maintains  the  grid 
at  a  negative  potential. 

The  system  furthex  includes  a  three  electrode  tuSie 
1''.  G',  P'  which  amplifies  the  output  of  the  microphone 
circuit   and   simultaneously   modulates   the   output  currents 


for  the  production  of  radio  frequency  currents,  and  the  other  '  of  the  oscillating  bulb. 


as  a  modulator  and  amplifier  of  the  voice  currents  commun- 
icated to  it  by  the  microphone. 

The  fundamental  circuits  of  the  set  are  shown  in  Fig. 
1,  the  actual  circuit  in  Fig.  2,  a  wiring  diagram  showing  the 
function  of  the  change-over  switches  in  Fig.  3,  an  installa- 
tion sketch  in  Fig.  4. 

Description  of  the  Circuits 

For  best  understanding  of  the  operation  of  the  appar- 
atus, it  should  first  be  appreciated  that  if  the  grid  and  plate 
circuits  of  a  vacuum  tube  include  radio  frequency  circuits 
coupled  inductively,  conductively  or  electrostatically,  alter- 
nating currents  of  any  desired  frequency  may  be  generated. 
This  is  the  first  requisite;  other  problems,  such  as  rapid 
change  of  wave  length,  satisfactory  modulation,  and  the 
elimination  of  disturbing  capacities  between  circuits,  arise 
in  the  practical  set,  and  are  of  equal  importance.  They  were 
satisfactorily  solved  only  after  diligent  research. 

In  order  to  set  valve  circuits  into  a  state  of  radio  fre- 
quency oscillation,  it  is  necessary  that  the  connections  he 
so  made  that  the  grid  end  of  the  grind  inductance  will  be 
alternately  negative  and  positive  as  the  plate  end  of  the  plate 
inductance  is  positive  and  negative.  When  the  grid  and  plate 
radio  frequency  circuits  are  coupled  with  the  proper  phase 
relation,  any  variation  of  voltage  in  either  the  grid  or  plate 
circuits  will  cause  minute  disturbances  in  the  oscillation  cir- 
cuits, setting  them  into  oscillation  at  whatever  frequency 
they  happen  to  be  adjusted  to.  F"or  example,  a  slight  varia- 
tion of  voltage  in  the  plate  circuit  by  any  means  whatso- 
ever, will  cause  its  resonant  circuit  to  oscillate  at  radio  fre- 
quf;ncy,  and  the  resultant  currents  will  act  upon  the  grid 


It  will  be  noted  that  the  plate  circuit  is  fed  by  a  1500 
volt  d.c.  generator  G2,  the  positive  terminal  of  which  con- 
nects to  the  plate  P  of  the  oscillating  tube  through  the 
audio  frequency  inductance  or  transformer  L3  and  the  radio 
frequency  inductance  L,.  The  negative  side  of  the  generator 
connects  through  the  milli-ammeter  Ai  to  the  negative  side 
of  the  filament  F.  The  condenser  C.-.  is  the  protective  con- 
denser which  is  generally  employed  in  tube  oscillating  cir- 
cuits when  the  source  to  the  plate  circuit  is  connected  in 
shunt  to  the  plate  and  to  the  filament,  as  is  the  case  in  this 
circuit.  The  modulating  circuit  shown  to  the  right  of  the 
drawing  permits  either  voice  transmission  or  telegraphy  by 
damped  oscillations. 

Circuits  for  Wireless  Telephony 

For  telephony,  the  microphone  M  is  placed  in  series 
with  the  telephone  induction  coil  Pj,  St,  and  the  battery  Bi, 
hy  means  of  the  switch  Si.  The  coil  Si  is  connected  to  the 
grid  and  filament  of  the  modulating  tul)e,  and  includes  in  its 
circuit  the  battery  B-  through  which  the  grid  is  held  at  a 
suitable  negative  potential  for  maximum  magnification.  The 
filament  and  plate  of  the  modulating  tube  are  shunted  across 
the  plate  circuit  of  the  oscillating  tube.  The  audio  frequency 
choke  Li  may  be  said  to  act  as  a  one  to  one  transformer. 
The  radio  frequency  choke  L»  prevents  the  radio  frequency 
currents  developed  by  the  oscillator  from  flowing  back  to  the 
plate  circuit  g'enerator  G.  C-  is  a  protective  condenser  for 
the  plate  circuit  generator. 

When  the  transmitter  M  is  spoken  into,  speech  currents 
of  variable  frequencies  generated  by  the  microphone  are  im- 
pressed upon  the  grid  circuit  of  the  the  modulating  tube, 
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Fig.    1 — Fundamental   circuits  of  the   wireless   telephone   transmitter  for  seaplanes 


and,  through  the  medium  of  the  auto  transformer  L3,  alter- 
nating currents  are  superposed  upon  the  plate  circuit  of 
the  oscillator.  This  in  turn  varies  the  amplitude  of  the  os- 
cillator currents  at  speech  frequencies,  and  accordingly  the 
amplitude  of  the  radio  frequency  oscillations  flowing  in  the 
antenna  circuit.  It  is  essential  that  the  key  Ki  of  figure  1 
be  closed  for  the  production  of  undamped  oscillations,  for 
when  it  is  open  the  tube  stops  oscillation.  Manipulation  of 
this  key  permits  telegraphic  signalling  by  the  undamped  os- 
cillations produced  by  the  tube. 

Telegraphy  by  Damped  Oscillations 

When  it  is  desired  to  telegraph  by  damped  oscillation?, 
the  change  over  switch  Si  is  thrown  from  the  microphone 
to  the  buzzer  B  which  is  energized  by  the  battery  Bi.  The 
interrupted  currents  fed  by  the  buzzer  through  the  primary 
Pi  of  the  induction  coil  produce  alternating  currents  of  higher 
voltages  in  the  coil  S.,  which  in  turn  are  magnified  by  the 
modulating  tube,  the  latter  varying  the  radio  frequency  cur- 
rents in  the  oscillator  tube  at  the  frequency  of  the  buzzer. 
In  this  way,  the  antenna  radiates  damped  oscillations  in 
groups,  the  frequency  of  the  groups  varying  as  the  number 
of  interruptions  of  the  buzzer. 

A  more  detailed  circuit  of  the  Marconi  aircraft  set  ap- 
pears in  Fig.  2.  This  diagram  not  only  embraces  the  funda- 
mental connections  of  Fig.  1,  but  includes  all  necessary 
switches  for  the  difTerent  signalling  functions  on  the  600  and 
1600  meter  wave.  It  includes,  moreover,  a  detailed  wiring 
diagram  of  the  filament  circuits. 

Details  of  the  Filament  Circuit 

The  filament  circuit  divides  at  the  positive  terminal  of 
the  24  volt  storage  battery  Bs,  one  branch  going  through  the 
rheostat  Ri  to  the  filament  F  of  the  oscillating  valve,  and 
the  other  going  through  the  rheostat  R2  to  the  Filament  F' 


of  the  modulating  valve.  The  negative  sides  of  the  two  fila- 
ments are  connected  together  and  to  ground.  In  addition 
there  is  provided  a  potentiometer  Ps  connected  across  across 
the  battery  B3  with  a  tap  leading  to  the  negative  potential 
battery  B3  and  on  through  the  secondary  of  the  microphone 
transformer  Si  to  the  grid  G'. 

The  object  of  the  potentiometer  in  Fig.  2  is  to  com- 
pensate for  any  loss  of  negative  potential  in  the  grid  cir- 
cuit G',  which  may  be  occasioned  by  the  lowering  of  the 
voltage  of  the  filament  battery  Bj. 

The  switches  for  shifting  the  connections  from  one 
system  of  signalling  to  the  other  are  enclosed  in  drums, 
The  schematic  diagram  of  these  is  shown  in  Fig.  3.  The  in- 
side and  outside  rows  of  jaws  on  each  set  are  represented 
by  the  upper  and  lower  group  of  dots  in  Fig.  3.  In  that  fig- 
ure the  left  hand  pair  constitute  the  wave  length  changing 
switch,  the  middle  pair,  the  sending  and  receiving  switch, 
and  the  right  hand  pair,  the  signal  switch.  The  first,  sec- 
ond and  third  positions  of  each  switch  are  indicated  by  the 
letters  X,  Y,  and  Z,  these  letters  being  placed  between  the 
two  points  which  the  blades  of  the  switch  short  circuit  in 
that  position. 

Regarding  the  action  of  the  oscillating  valve  itself: 
When  the  grid  is  negative  in  respect  to  the  filament,  no 
current  passes  between  the  grid  and  filament;  but  when 
it  is  positive,  considerable  current  passes  which  constitutes 
a  loss  in  the  circuit;  but  if  the  grid  is  held  at  a  constant 
negative  potential  this  energy  is  reduced  and  a  more  ef- 
fective transmitter  is  obtained.  The  grid  potential  may  be 
held  at  a  negative  value  by  the  insertion  of  a  grid  battery, 
but  it  can  be  done  in  just  as  effective  a  way  by  inserting 
a  condenser  in  the  grid  circuit  which  rectifies  the  grid  cur- 
rents and  holds  the  grid  at  a  negative  potential. 

If  the  leak  were  not  provided,  the  potential  of  the  grid 
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Fig.  2 — The  actual  circuit  used  in  practice 
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would  rise  to  such  a  high  negative  value  that  all  action 
would  be  stopped.  A  leak  of  proper  value  definitely  limits 
the  maximum  negative  potential  of  the  grid  and,  therefore, 
does  away  with  the  necessity  for  a  special  grid  battery. 

Change-Over  Switches 

The  numbers  on  the  separate  single  pole  switches  in 
Fig.  3  correspond  with  those  shown  in  Fig.  3.  The  out- 
side row  of  studs  on  the  wave  length  changing  switch 
perform  the  following  functions:  In  the  (iOO  meter  position 
( X  at  32  in  Fig.  2)  the  first  tap  on  the  upper  section  of 
the  loading  coil  Li  is  connected  to  the  plate  series  con- 
denser C-i,  and  at  43  short  circuits  the  end  portion  of  the 
same  coil.  In  the  1600  meter  position  Y,  it  connects  at  32 
the  second  tap  of  the  coil  to  the  condenser  and  opens  the 
short  circuit. 

The  inside  row  of  studs  on  the  wave  length  changing 
switch  performs  the  same  functions  for  the  coil  L:,  which 
is  the  lower  portion  of  the  long  single  coil  mounted  in  the 
middle  of  the  rear  of  the  panel  in  the  accompanying  photo- 
graph. In  the  schematic  diagram.  Fig.  6,  the  blade  marked 
35  is  shown  connecting  to  the  first  tap  of  the  lower  portion 
of  the  coil  in  the  600  meter  position,  and  to  the  second 


the  "send"  position  the  circuit  of  the  antenna  at  .")()  is 
through  the  series  condenser  C»  to  the  top  of  the  loadin.L; 
coil  Ls,  and  to  the  ground.  The  latter  is  connected  at  4i) 
through  the  antenna  ammeter  A:;  to  tlie  main  ground  bus 
of  the  set  which  is  the  frame. 

The  inside  portion  of  the  "send-receive''  svvitcli,  in  the 
lower  part  of  Fig.  3,  is  idle  in  the  receive  position  Y,  but  the 
"send"  position  X  at  21,  it  completes  the  1,500  volt  d.c.  sup- 
ply current  to  the  plates  P  and  P  of  the  pliotrons.  At 
52  it  connects  the  primary  of  the  microphone  transformer 
Pi  to  the  microphone  terminals  28  and  to  the  buzzer  B. 
These  connections  are  opened  in  the  "receive"  position. 

There  are  three  positions  for  the  signal  switcli.  The 
first,  X,  is  for  continuous  wave  telegraphy.  In  this  position 
the  connections  made  in  the  second  and  third  positions  are 
opened.  The  second  position  Y  is  for  telephony;  the  inside 
portion  of  the  switch  (the  upper  part  in  I-'ig.  3)  connects 
the  microphone  to  the  microphone  battery,  and  at  51  the 
outside  portion  (in  the  lower  part  of  iMg.  :! )  completes  the 
filament  circuit  for  modulating  valve  and  short  circuits  the 
key  at  47.  In  the  third  position,  the  switch  connects  at 
30  .\  the  buzzer  to  the  Piicroi)hone  battery,  and  at  51  keeps 


Fig.  3 — Wiring  diagram  siiowing  the  function  of  the  change-over  switches 


tap  in  the  1600  meter  position  to  the  grid  condenser  Cs 
with  its  leak  resistance  Ri.  The  actual  wiring  of  the  set  dif- 
fers slightly  from  this,  for  it  was  found  that  the  same  tap 
of  the  coil  was  correct  for  both  wave  lengths.  For  this 
reasop,  there  are  but  two  taps  on  the  lower  portion  of  the 
coil.  The  first  of  these  is  coupled  directly  to  the  grid  con- 
denser Ca  and  does  not  go  through  the  wave  length  switch. 
The  blade  marked  42  short  circuits  one  end  of  the  coil 
h,  in  the  600  meter  position  and  removes  the  short  circuit 
in  the  1,600  meter  position. 

The  switch  marked  XY  in  Fig.  3  serves  to  connect 
the  antenna  Ac.  to  the  transmitter  in  the  "send"  position 
(X)  and  to  the  receiver  in  the  "receive"  position   (Y).  In 


the  filament  of  the  modulating-  vah'e  lighted,  renioxing  the 
short  circuit  from  the  key. 

The  position  of  the  switclies  in  Fig.  does  not  corres- 
pond with  their  location  on  the  set.  All  three  switches 
are  built  to  stand  a  maximum  of  10,000  volts  high  frequency 
potential,  although  the  potentials  developed  in  the  appara- 
tus are  considerably  lower. 

Meters  and  Their  Functions 

Space  and  weight  considerations  demand  tlii^  fewest 
possible  measuring  instruments.  A  direct  current  ammeter 
Ai  is  connected  in  series  with  two  filaments  and*  reads  the 
total  current  taken  by  both  of  them.  The  instrument's  scale 
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registers  from  zero  to  10  amperes;  to  read  the  current  in 
either  filament  it  is  merely  necessary  to  cut  out  the  other 
one.  Tliis  may  be  done  l)y  means  of  two  small  switche-s 
marked  on  the  set  "oscillator  filament"  and  "modulator  fila- 
ment." 

The  principal  indicator  for  checking  up  the  proper  oper- 
ating conditions  of  the  set  is  the  plate  current  drawn  by 
each  of  the  valves  from  the  dynamotor,  the  voltage  of 
which,  as  already  mentioned,  is  1,500  volts.  This  reading 
is  obtained  from  the  plate  current  ammeter  Ai  of  Fig.  2, 
connected  in  the  ground  leg  of  the  supply  circuit.  This  in- 
strument reads  from  zero  to  :!00  miliamperes  and  measures 
the  total  plate  current  taken  by  the  oscillator  and  modu- 
lator. The  maximum  voltage  developed  by  the  dynamotor 
is  ].(!00  volts,  and  the  vacuum  tube  generally  will  cease  to 
operate  when  it  falls  below  1,100  volts.  The  generating 
lube  will  oscillate  over  a  wide  range  of  plate  voltages  if 
the  filament  current  is  kept  below  a  certain  critical  value. 
The  filaments  of  the  pliotrons  are  designed  to  operate  on 
IH  volts. 

Wiring 

The  entire  set  is  wired  with  Xo.  13  B  &  S  bare  soft 
copper  wire  with  empire  cloth  tubing  slipped  over  it  as 
insulation.  No  terminal  lugs  are  used;  the  ends  of  the  wires 
are  bent  in  the  shape  of  an  eye  which  fits  the  stud  terminal 
and  is  passed  around  it  in  a  direction  that  tends  to  make 
the  wire  grip  the  stud  when  the  nut  is  tightened. 

The  wiring  has  been  so  located  that  small  -or  disturbing 
capacities  between  the  wires  are  avoided. 

Structural  Considerations 

Owing  to  the  vibration  of  the  airplane  every  possible 
precaution  has  been  taken  to  prevent  the  fastenings  work- 
ing loose.  Special  steel  lock  washers  are  used  throughout 
the  set.  The  general  scheme  of  construction  is  such  that 
the  main  supports  and  fastenings  will  bend  before  they 
break,  wood  or  any  material  whch  splits  or  fractures,  having 
been  elimnated.  The  steel  wire  cross  braces  shown  in  the 
photograph  make  the  structure  an  extremely  light  and  a  sur- 
prisingly rigid  unit. 

Power  Supply 

The  primary  source  of  energy  is  two  12  volt,  ."lO  am- 
pere hour  batteries  of  the  Willard  lead  type  similar  to  those 
used  in  automobile  starters.  The  filaments  of  the  two  pli- 
otrons are  operated  through  a  rheostat  directly  from  the 
24  volt  storage  battery.  Since  the  tubes  require  a  plate 
e.m.f.  of  1,500  volts  d.c,  a  small  dyna-motor,  driven  by  the 
24  volt  storage  battery,  is  supplied.  The  armature  has  two 
windings  in  the  same  slots,  one  connected  to  the  24  volt 
commutator  at  one  end.  and  the  other  to  the  1,500  volt 
commutator  at  the  opposite  end.  It  is  a  two-pole  machine 
excited  from  the  24  volt  source.  The  armature,  which  runs 
on  ball  bearings  at  5,000  r.p.m.  and  draws  about  :i0  am- 
peres on  its  full  load  at  450  watts,  weighs  approximately 
pounds. 

in  addition  to  the  24  volt  storage  battery,  three  other 
batteries  are  required;  two  for  the  transmitter  and  one  for 
the  receiver.  These  three  sets  are  known  as  the  microphone 
battery,  grid  battery  and  receiver  l  attery.  The  voltage  f.f 
the  first  is  5;  'of  the  second  CO,  and  of  the  third  40.  The 
00  and  40-volt  sets  consist  of  20-volt  units  connected  in 
series.  They  are  arranged  in  a  wooden  box  screwed  to  the 
operating  shelf.  A  dilecto  terminal  block  is  supplied. 

The  Support  of  the  Pliotrons 

Tf)  insure  against   breakage,  the   best   position    tor  the 
'pliotrons   is   vertical    with    the   large    neck   at    the  bottom. 
This  brings  the  plate  terminal  cap  at  the  top  and  the  Ida- 
nient  and  grid  terminal  cap  at  the  boltoni.   In  each  of  the 
two  dilecto  rings  shown  at  the  lop  of  the  phntMgraiili,  three 


spiral  springs  placed  120  degrees  apart  sui)i>ort  a  spring 
cap  which  fits  over  the  plate  terminal  cap  of  the  pliotrons. 
The  springs  are  held  by  small  machine  screws  which  pass 
through  the  insulating  ring.  One  of  these  serves  as  a  ter- 
minal, being  connected  by  a  jiig-tail  to  the  spring  tap.  In 
each  of  the  two  bottom  dilecto  rings,  three  spiral  springs, 
placed  120  degres  apart  support  a  special  jack  block  made 
to  take  the  filament  and  grid  terminals.  This  block  is  made 
in  two  halves,  upper  and  lower,  held  together  by  screws; 
clamping   these    spring  jacks   between    them,   three  posts, 


Fig.  4 — Sketch  showing  the  installation  of  the  complete  set 


which  project  from  the  bottom  of  the  jack  block,  take  the 
ends  of  the  three  supporting  springs,  and  are  electrically 
connected  by  a  copper  pig-tail  to  the  screw-eyes  that  hold 
the  other  end  of  the  spring  to  the  dileco  ring.  The  two 
filament  terminals  of  the  tube  and  the  grid  terminal  arc 
brought  out  to  the  three  screws  in  the.  dilecto  ring.  Thus 
each  pliotron  is  supported  to  the  rigid  frame  of  the  set  by 
6  springs  which  are  set  so  that  when  the  tube  is  in  place 
the  top  springs  pull  down  and  the  bottom  springs  pull  up. 

The  mechanical  period  of  vibration  of  the  vacuum  tubes 
in  this  spring  mounting  is  considerably  Ijelow  that  of  any 
vibration  that  will  occur  in  the  seaplane  itself.  Sudden 
shocks  in  any  but  a  horizontal  direction  are  not  transmitted 
through  these  springs  with  sufficient  \iolence  to  injure  the 
tubes. 

The  positions  of  all  controlling  appliances  on  the  main 
l)anel  board  are  clearly  indicated  in  the  photograph, 
I"ig.  .!.  The  small  sub-panel  is  mounted  immediately  to  the 
rear  of  the  frame. 

Reel  Antenna  and  Accessories 

The  antenna  reel  group  for  this  set  consists  of  the  reel 
mechanism,  a  removable  drum  with  antenna  wire  and  spare 
drums  with  complete  antenne  on  them.  The  wire  from  the 
reel  runs  through  a  take-ofT  pulley  and  passes  through  the 
lead-in  insulator  in  the  side  of  the  hull  of  the  boat.  It  then 
jiasses  h rough  either  a  strut  imlley  or  wing  pulley,  depend- 
ing upon  the  tyi)e  of  the  boat. 

Reel  Mechanism 

;\  cast  aluminum  plate,  clamped  to  one  of  the  main 
struts  in  the  hull  of  the  boat,  carries  a  shaft  on  which  the 
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tlriiin  turns.  On  this  same  shaft,  next  to  the  attachment 
plate,  there  is  a  brake  drum  of  cast  aluminum,  and  around 
this  drum  a  cast  iron  brake  band.  The  band  is  sprung 
over  the  drum  and  prevents  it  from  turning  except  when 
n  cam  which  is  attached  to  the  brake  lever  springs  it  open. 
.\  pin  on  the  brake  drum  engages  holes  in  the  main  drum, 
when  the  latter  is  put  on  the  shelf.  The  crank  by  which 
the  main  drum  is  turned  has  a  square  hub  on  which  the 
drum  sets.  It  is  slipped  onto  the  shaft,  and  latches  in  place. 
The  latch  is  released  by  a  latch  handle  jusf  behind  the  arm 
of  the  crank.  To  remove  the  drum,  to  put  a  new  one  in 
I'lace,  the  operator  grasps  the  arm  of  the  crank,  and  in  so 
doing  also  grasps  the  latch  handle  and  releases  the  latch. 
He  then  pulls  the  crank  and  drum  oflF  together.  One  drum 
may  then  be  slipped  off  the  hub  of  the  crank  and  a  new 
one  put  on,  and  the  two  sli|>ped  back  onto  the  shaft. 

Reel  Drum  an.d  Antenna 

The  drum  is  a  pressed  steel  spool,  black  japanned,  and 
will  hold  about  (>()()  feet  of  the  standard  antenna  wire.  It 
has  a  square  hole  at  its  centre  which  fits  the  hub  of  the 
crank.  The  antenna  wire  has  a  ball  at  the  reel  end,  and 
this  ball  is  dropped  through  a  hole  in  the  drum  face.  The 
other  end  of  the  wire  is  attached  to  a  swivel,  and  this  in 
turn  is  attached  to  the  "'tish"  or  weight. 

Lead-in  Insulator 

The  lead-in  insulator  is  a  moulded  "electrose"  fitting, 
with  a  metal  tube  ,  running  through  it,  and  a  wide  flare  at 
either  end,  so  that  the  wire  cannot  catch  on  the  ends  of  the 
lube  even  if  it  enters  at  right  angles.  The  insulator  is  held 
by  lock-nuts  in  a  hole  in  the  side  of  the  hull.  The  antenna 
connection  from  the  set  is  brought  to  this  insulator.  When 
the  antenna  is  out,  the  ball  on  the  reel  end  of  the  fire  rests 
against  the  inside  flare  of  the  insulator.  The  wire  is  thus 
entirely  disconnected  from  the  reel,  and  the  reel  is  dead. 
When  it  becomes  necessary  to  reel  up,  the  ball  is  grasped, 
and  of  course  brings  the  wire  with  it.  The  ball  is  passed 
through  the  take-off  pulley  and  dropped  through  the  hole 
in  the  drum  face,  and  the  crank  is  turned.  The  brake  mech- 
anism is  arranged  so  that  the  cam  may  be  left  holding  the 
brake  off  during  the  reeling-up  process. 

Fig.  4  shows  the  position  of  the  receiving  storage  bat- 
tery, the  main  storage  battery  transmitter,  transmitting  key, 
leceiver,  and  battery  box. 

The  maximum  antenna  current  is  2..")  amperes,  with  the 
antenna  supplied  with  the  set.  This  has  been  found  to  sat- 
isfy all  ordinary  distance  requirements. 


The  New  70,000  KW.  Turbine  of  the  Inter- 
borough  Rapid  Transit  Co. 

The  Interhorough  Rapid  Transit  Company,  New  York, 
has  recently  placed  in  operation  at  its  74th  Street  power 
house,  a  turbine  rated  at  60,000  kw.  capacity  continuously, 
and  70,000  kw.  for  two  hours;  it  is,  therefore,  the  most  power- 
ful in  the  world.  It  has  three  elements,  one  high  pressure 
and  two  low  pressure,  and  is  the  first  triple  cross-compound 
turbine  to  be  placed  in  operation. 

The  new  unit  occupies  a  floor  space  of  52  x  50  ft.,  and 
is  about  19  feet  high.  The  high  pressure  element  receives 
steam  at  205  lbs.  gauge  pressure,  and  superheated  150  deg. 
F.,  and  exhausts  it  into  the  low  pressure  elements  at  15  lbs. 
gauge  pressure.  The  two  low  pressure  elements  are  iden- 
tical in  construction,  and  each  receives  one-half  of  the  steam 
from  the  high  pressure  element  and  exhausts  it  into  the  con- 
denser where  a  29  in.  vacuum  is  maintained.  All  three 
elements  operate  at  1500  r.p.m.,  and  each  drives  a  generator 
rated  at  20,000  kw.  continuously,  33,500  kw.  for  two  hours, 


and  30,000  kw.  for  a  half  hour.  The  generators  deliver  three- 
phase,  25-cycle,  11,000  volt  alternating  current. 

The  Turbines 

Though  consisting  of  three  separate  elements,  tho  en- 
tire machine  is  started,  synchronized,  and  controlled  as  a 
>in.ale  unit.  .\t  the  same  time,  any  one  or  two  ot  tlie  ele- 
ments can  be  shut  down  without  interfering  with  the  re- 
mainder, so  that  the  high  efficiency,  of  a  single  large  ma- 
chine is  combined  with  the  flexibility  of  three  smaller  ma- 
chines. In  addition,  the  three  small  elements  are  mechan- 
ically much  stronger  than  a  single  large  one  would  be;  the 
temperature  differences  in  any  cylinder  are  considerably  less, 
and  commercially  common  materials,  with  moderate  blade 
speeds  and  stresses,  can  be  used. 

AW  of  the  turbines  are  of  the  pure  reaction  type,  with- 
out the  usual  impulse  elements,  as  this  construction  is  con- 
sidered preferable  in  view  of  the  great  volumes  of  steam  to 
l)e  handled.  The  high  pressure  turbine  is  of  the  single-flow 
type,  and  is  made  of  cast  steel.  The  low  pressure  turbines 
are  of  the  semi-double  flow  type;  that  is,  the  steam  enters 
near  the  centre  of  the  turbine  and  flows  as  a  whole  through 
a  portion  of  the  blading,  and  then  devides  into  two  portions, 
each  of  which  flows  through  a  separate  section,  into  the  con 
denser.  Since  the  low  pressure  turbines  must  receive  higli 
pressure  steam  in  case  the  high  pressure  turbine  is  shut  down, 
the  central  portions  of  these  turbines  are  made  of  cast  steel 
also.  All  three  rotors  are  equipped  with  Kingsbury  thrust 
bearings,  in  order  to  prevent  axial  movement. 

The  Generators 

• 

The  generators  are  so  connected  to  the  1)us  bars  that 
any  combination  of  them  can  be  operated  in  paralk-l.  In 
practice,  however,  all  three  are  brought  up  to  speed  to- 
gether, and  synchronized  through  a  single  oil-switch  con- 
necting the  generator  busses  to  the  main  bus.  Reactance 
coils  are  installed  between  the  various  busses,  which  limit 
the  amount  of  current  that  can  flow  between  the  generat- 
ors. Should  a  short  circuit  develop  in  any  of  the  feeder  cir- 
cuits, or  a  burn-out  occur  within  a  generator,  the  generator 
affected  is  disconnected  from  the  busses  l)y  a  circuit  breaker 
vv'ithout  interfering  with  the  operation  of  the  other  gener- 
ators. 

The  method  of  synchronizing  the  generators  is  as  fol- 
lows: The  field  current  is  first  applied  to  all  the  generators, 
and  then  the  throttle  valve  of  the  high  pressure  turbine  is 
l)artly  opened.  As  soon  as  the  high  pressure  rotor  starts 
revolving,  it  will  start  the  rotors  of  the  low  pressure  tur- 
bines through  the  field  current.  All  three  then  come  up  to 
speed  together  in  correct  phase  with  each  other.  They  are 
then  synchronized  with  the  system  and  connected  to  it  by 
closing  a  single  circuit  Isreaker. 

The  governing  mechanism  must  not  only  control  the  unit 
as  a  whole,  hut  also  each  tur1)ine  operating  separately.  Some 
of  the  operations  performed  by  the  governors  are  as  follows: 
If  serious  electrical  trouble  develops  on  the  circuit  of  one  of 
the  generators  of  the  low  pressure  turbines,  a  circuit  break- 
er will  disconnect  this  generator  from  the  buss  bars.  Re- 
lieved of  load,  the  turbine  begins  to  speed  up,  but  before  its 
speed  has  increased  four  per  cent,  its  governor  shuts  off  the 
steam  supply  from  the  high  pressure  turbine.  This,  of  course, 
raises  the  back  pressure  of  the  high  pressure  turbine,  and  a 
back-pressure  valve  opens  allowing  part  of  the  exhaust  from 
the  high  pressure  turbine  to  pass  into  the  atmosphere,  while 
the  remainder  goes  into  the  other  low  pressure  turbine.  In 
the  meantime,  'the  first  low  pressure  turbine,  being  without 
steam,  shuts  down.  When  its  speed  reaches  three  per  cent. 
Iselow  normal,  the  governor  admits  high  pressure  steam, 
and  the  turbine  continues  to  operate  at  this  speed  until  the 
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switchljoard  uperator  eitlier  shuts  it  down  tir  restores  normal 
conditions. 

Should  the  generator  of  the  high  pressure  turbine  be  cut 
out  of  circuit,  the  governor  cuts  off  practically  all  the  steam 
to  the  entire  system,  leaving  just  a  sufficient  flow  to  main- 
tain the  speed  of  the  high  pressure  turbine  now  without  load. 
The  speed  of  the  two  low  pressure  turbines  decreases,  and 
when  the  frequency  drops  three  per  cent.,  the  governor  ad- 
mits high  pressure  steam  direct  to  the  low  pressure  turbines, 
which  then  continue  6perating.  The  switchboard  operator 
can  now  either  restore  matters  to  normal  or  shut  down  the 
high  pressure  turbine. 

Each  turbine  also  has  an  emergency  stop,  which  will 
operate  automatically  in  case  the  governor  fails  and  the  tur- 
bine begins  to  race,  or  it  can  be  tripped,  by  the  switchboard 
operator. 

When  one  of  the  turbines  fails  with  the  entire  unit 
heavily  loaded,  the  governors  permit  each  of  the  remaining 
turbines  to  carry  the  maximum  load  of  30,000  kw.  This  can 
be  maintained  for  a  half  hour,  which  is  regarded  as  sutTicient 
time  to  get  other  generators  into  operation,  and  thus  relieve 
the  overloaded  turbine. 

Condensers 

The  condenser  equipment  consists  of  two  25,000  square- 
foot  surface  condensers  for  each  low  pressure  turbine.  There 
are  four  circulating  pumps,  three  Le  Blanc  air  pumps,  and 
four  condensate  pumps.  All  of  these  pumps  are  turbine 
driven  (the  air  pumps  directly  and  the  others  through  gears), 
and  all-  are  so  arranged  that  one  or  more  can  he.  put  nut  of 
service  without  interfering  with  the  operation  of  the  condens- 
er. 

Performance  • 

The  steam  consumption  of  the  entire  unit  at  its  point  of 
best  efficiency  is  10.7  lbs.  per  kilowatt-hour.  The  high  pres- 
sure turbine  and  one  low  pressure  turbine,  operating  togeth- 
er, consume  13  lbs.  of  steam  per  kilowatt-hour;  and  one  low 
pressure  turbine  alone  consumes  14.33  lbs.  The  total  steam 
consumption  at  full  load  is  836,000  lbs.  per  hour. 

The  equipment  throughout  was  manufactured  by  the 
Westinghouse  Company. 


The  Swiss  Railways  Extend  Electrification  of 
Their  Lines. 

.  The  introduction  of  electric  traction  on  the  lines  of  the 
Swiss  Federal  Railways  has  in  these  latter  years,  on  account 
of  the  acute  shortage  of  coal  occasioned  by  the  war,  received 
the  foremost  attention  of  the  authorities  and  has  now  emerged 
as  a  very  practical  economic  question.  The  principal  nerve 
of  the  Swiss  railway  system  is  government  owned.  The  elec- 
trification of  these  lines  is  simplified  by  the  vast  store  of  un- 
used water  power  which  the  country  possesses.  According 
to  an  official  survey,  verified  in  1914,  including  the  storing  and 
imijrovement  of  lakes,  the  water  power  of  Switzerland  is 
capable  of  producing  an  energy  equal  to  3,173,000  horsepower. 
If  old  plants  were  replaced  by  new  ones  it  is  even  estimated 
that  the  highest  efficiency  of  the  total  water  power  reserves 
could  be  raised  to  as  much  as  3,000,000  horsepower.  On 
January  1,  1914,  the  electric  power  already  in  use  in  Switzer- 
land amounted  to  887,000  horsepower.  The  Swiss  Confedera- 
tion owns  some  1800  miles  of  the  entire  railway  system  of 
the  country  of  3,216  miles.  Of  the  1,416  miles  owned  by 
private  companies  633  miles  are  already  electrical,  but  only 
an  insignificant  percentage  of  the  government  railroads  has 
so  far  been  operated  by  electricity. 

The  first  important  Federal  standard-gauge  road  to  l)c 
chosen  for  electrification  was  the  Gothard  Railway,  one  of  the 
important  international  highways,  featuring  moreover  in 
many  sections  the  brilliantly  cf)nceived  engineering  of  moun- 
tain  railways.     The  clectrirKation   nf  the  68  miles  seciioii 


ICrstfeld-Bellinzona  was  approved  in  1913  and  it  is  expected 
that  it  will  be  opened  this  fall.  This  section,  with  28  jK-r 
cent,  of  its  length  consisting  of  tunnels  and  a  grade  ct  2..'j 
to  3.7  per  cent,  for  2r>  miles,  was  chosen  for  an  experiment 
because  of  its  enormous  traffic  with  Italy,  which  caused  large 
consumption  of  coal  with  resulting  smoke  in  the  tunnels. 
The  sections  Bellinzona-Chiasso  and  Erstfeld-Lucerne  are 
expected  to  follow  in  1921.  A  series  of  plants  yieldiing  70,- 
000  horsepower  is  planned  for  eastern  and  central  Switzer- 
land. 

The  cost  of  electrification  of  the  Erstfeld-Bellinzona  line 
is  estimated  at  $8,000,000.  The  cost  of  electrifying  the  entire- 
Federal  railway  system  is  estimated  roughly  at  .$200,000,000. 

In  1918  the  electrification  of  the  following  railways  using 
steam  traction  was  decided  upon  and  work  on  them  com- 
menced at  once;  the  sections  of  the  Federal  railroads  Slon- 
Brigue  and  Berne-Thun;  the  section  Hasle-Langnau  of  the 
Emmenthal  Railroad  and  the  section  Bevers-Filisur  of  the 
Rhaetian  Railroads.  The  to-be-electrified  section  Sion-Brigue 
will  be  a  continuation  of  the  electrical  traction  Simplon  tun- 
nel which  was  opened  for  traffic  in  1906,  with  its  northern 
exit  at  Brigue.  The  Berne-Thun  line,  connecting  with  the 
electric  Berne- Lotschberg-Simplon  railway,  which  latter  was 
inaugurated  in  1913,  has  already  been  opened  for  traffic  in 
May  last.  It  . now  provides  excellent  and  frequent  train  con- 
nections l^etween  the  Swiss  Capital,  the  Bernese  Oberland 
resorts  and — in  connection  with  the  Lotschberg  liine — the 
\'alais  and  Northern  Italy. 

The  new  locomotives  which  are  being  used  by  the  Swiss 
Federal  Railroads  on  the  section  Berne-Thun,  besides  those 
of  the  Berne-Lotschberg-Simplon  line,  are  each  equipped  with 
four  single  phase,  alternating  current  motors,  each  of  450 
horse-power.  Tht  electric  parts  were  furnished  by  Brown- 
Boveri  &  Company,  Baden,  and  the  mechanical  parts  by  the 
Swiss  Locomotive  and  Machine  Company  of  Winterthur.  The 
electrification  works  on  the  Bevers-Filisur  line  were  com- 
pleted l)y  the  middle  of  last  April  and  from  April  16  steam 
engines  have  been  duly  replaced  by  electric  motors,  the  cur- 
rent being  supplied  by  the  power  station  of  Bevers,  which 
furnishes  the  necessary  energy  for  the  Engadiine  lines  which 
were  electrified  in  1913. 


New  Books. 

Electric  Power  Transmission — by  Alfred  Still,  profes- 
sor of  electrical  design,  Purdue  University;  second  edition, 
revised,  enlarged  and  re-printed;  McGraw-Hill  Book  Com- 
pany, Inc.,  239  West  39th  Street,  New  York,  publishers; 
price  $3.50.  When  this  book  was  published  originally  un- 
der the  title  "Overhead  Electric  Power  Transmission"  its 
suitability  as  a  college  text  book  was  not  seriously  con- 
sidered. The  author  states  that  it  has,  however,  been  used 
by  a  large  number  of  technical  schools  and  colleges  and  in 
this  second  edition  changes  have  been  made  which  should 
enhance  its  value  as  a  college  text  without  detracting  from 
its  usefulness  in  the  field  of  practical  engineering.  The 
principal  addition  is  an  entire  chapter  treating  of  under- 
ground conductors.  The  following  chapter  headings  indi- 
cate the  scope  of  the  work:  Electrical  Principles  and  The- 
ory—Elementary; Economic  Principles  and  Calculations; 
Electrical  Principles  and  Calculations;  Insulation  of  Over- 
head Transmission  Lines;  Protection  against  Lightning- 
Transient  Phenomena;  Transmission  of  Energy  by  Un- 
derground Cables;  Transmission  of  Energy  by  Continuous 
Currents;  Mechanical  Principles  and  Calculations— Over- 
head Conductors;  Transmission  Line  Supports  Inductance 
of  Transmission  Lines  with  any  Arrangement  of  Parallel 
Conductors;  Specification  for  Wood  Pole  Transmission 
Line;  Specification  for  Steel  Tower  Transmission  Line. 
Well  illustrated;  400  pages;  size  4  x  9  inches,  in  McGraw- 
Hill   slaiidard   cloth  binding. 
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Power  and  Light  in  the  Country — The  Farmer 
and  Other  Rural  Dwellers  Want  the  Ad- 
vantages of  Town  Life,  Without  Its  Draw- 
backs—A Golden  Sales  Opportunity 

Many  people  do  not  yet  realize  tliat  we  are  just  on  the 
eve  of  a  tremendous  development  in  the  use  of  farm  lighl- 
ing  an<l  power  plants.  As  an  example  of  their  contideiuo 
ill  this  field  the  N'ortliern  Electric  Lonipany  state  that  eacli 
month  they  use  some  twenty  Canadian  farm  papers  and 
that  up  to  August  1  over  three  million  and  a  half  advertise- 
ments had  been  placed  in  Canadian  farm  homes. 

The  farmer  has  his  telephone,  his  rural  mail  delivery, 
and  his  automobile.  Now  he  ^ants  a  water  supply  in  his 
home  like  they  have  in  the  city,  and  light  and  power  appli- 
ances to  take  the  place  of  the  servants  they  can't  get. 
There  are  a  few  cases  where  central  station  lines  supply 
the  need,  but  in  the  vast  majority  of  cases  this  is  not  so. 
The  small  gasoline-electric  power  and  light  plant  is  tlie  so- 
lution . 

It  is  not  generally  known,  either,  that  in  Canada  and 
the  United  States  there  are  somewhere  between  one  hund- 
red and  twenty-five  and  one  hundred  and  tifty  different  firms 
manufacturing  farm  power  and  lighting  plants.  Some  of  these 
do  not  carry  on  a  very  aggressive  campaign,  but  the  num- 
ber of  real  live  firms  is  considerable,  and  the  amount 
publicity  being  distributed  among  the  farmers  and  other 
rural  dwellers  is,  in  the  last  five  years,  simply  colossal,  as 
is  indicated  by  the  one  instance  quoted  above. 

A  big  question  is — who's  selling  these  plants?  We  were 
asked  the  same  question  the  other  day  and  naturally  re- 
plied— why  the  contractor-dealer,  of  course.  We  got  the 
answer,  "You're  wrong.  We've  tried  to  interest  the  con- 
tractor-dealer for  years  and  now  have  about  given  him  up. 
The  contractor-dealer  isn't  a  salesman.  He  ought  to  be, 
but  he  isn't."  If  this  is  true,  it's  too  bad,  and  we're  afraid 
it  is  quite  true.  This  means  then  that  someone  else,  quite 
outside  the  electrical  business — some  one  in  the  salesman 
class — is  going-to  cash  in  on  this  big  business  of  selling  pow- 
er plants  all  over  the  country. 

And  to  think,  too,  that  the  profit  on  one  of  those  plants 
is  as  great  or  greater  than  the  profit  on  a  house-wiring  job 
— with  none  of  the  uncertainties  of  the  contractor's  business. 

Yes,  it  seems  to  be  a  fact  that  the  men  who  are  selling 
these  plants — doing  it  easy,  too — are  anything  but  electrical 
men.  Down  in  London  this  week,  the  Xorthern  Electric 
Company  has  a  convention  of  all  their  agents  in  Western 
Ontario,  and  it  is  said  there  isn't  an  electrical  man  among 
them.  But  they  believe  in  these  plants  for  the  farmer — they 
have  been  sold  the  idea  themselves,  in  salcmen's  parlance — 
and  so  they  are  able  to  go  out  and  "seH"  the  farmer.  Mr. 
T.  R.  Campbell,  from  the  head  office  of  the  company,  is 
down  in  London,  reading  a  paper  to  the  "boys,"  and  we  got 
him  to  let  us  have  a  few  extracts.  They  are  of  general  in- 
terest and  so  are  reproduced  below.  Perhaps  they  will  help 
to  convince  some  contractor-dealer  that  he  is  missing  a 
good  thing. 


Expected  Growth  of  Country  Towns 

The  automobile  industry  affords  an  e-xcellent  comparison 
of  what  may  be  e.xpectcd  of  the  power  and  light  plants  with- 
in the  next  few  years.  Since  1914  the  increase  in  the  nunihcr 
of  automobile  licenses  in  Canada  has  increased  three  hund- 
red per  cent.,  the  following  are  the  exact  figures: 

1914—  69,59S 

1915—  89.944 
191(1— 123. 4tj4 

1917—  197,799 

1918—  27.'),746 

Of  the  total  amount  for  1918,  114,376  were  in  the  Province  of 
Ontario.  It  is  safe  to  say  that  of  this  three  hundred  per  cent, 
increase,  the  growth  in  rural  districts  has  been  as  great,  if 
not  greater,  than  in  the  cities.  Furthermore,  this  growth  has 
taken  place  during  the  war  period.  I  recently  visited  fifty 
farms  in  a  representative  farming  district,  and  found  that  only 
six  people  did  not  have  automobiles,  and  only  eight  people 
stated  that  they  did  not  intend  to  have  an  electric  plant  ni 
two  years  or  less.  Thirty-eight  of  the  parties  visited  had  reacj 
our  advertisements  and  had  become  interested  in  farm  plants. 
Four  people  were  sold  plants  on  this  trip,  all  of  whom  had 
never  been  called  upon  before. 

We  believe  that  practically  every  prospect  will  have  a 
plant  in  three  to  four  years.  By  prospects  we  mean  tnesc 
residents  in  your  territory  who  have  reasonably  good  build- 
ings, and  are  able  to  buy  a  plant  without  financial  sacrifice. 
We  do  not  want  to  encourage  anyone  to  buy  a  plant,  who 
cannot  afford  to  do  so  without  mortgaging  his  property,  oi 
going  into  debt. 

The  idea  of  electricity  on  the  farm  must  always  be  sold 
before  an  order  for  the  plant  is  placed;  in  fact,  when  you 
have  finally  sold  the  idea,  the  taking  of  the  order  is  a  simpre 
matter.  Keep  your  prospect's  mind  on  what  will  do  him  tlie 
most  good,  even  wiien  the  price  comes  up,  you  have  a  c'nance 
to  score.  Do  not  say,  this  machine  is  $1,000.00  and  this 
one  .$500.00,  as  your  prospect  will  begin  to  think  that  perhaps 
one  machine  is  cheap  and  no  good  and  the  other  one  un- 
necessarily high.  Get  his  mind  off  the  price  entirely,  because 
he  is  not  yet  solid  on  the  idea  of  electricity.  Do  this.  Say, 
"Mr.  Brown,  let  us  see  what  size  plant  is  best  suitable  lor 
your  needs."  Take  him  to  the  stable  and  walk  through  the 
various  buildings,  go  into  the  cow  barns,  the  horse  barns,  the 
big  pen  and  every  other  building,  and  say,  "You  should  have 
so  many  lights  here  and  a  switch  beside  this  door  to  turn  on 
the  lights  as  you  enter.  Here  you  will  need  an  outdoor  lamp 
on  an  arm  for  lighting  the  yard;  there  should  be  another  light 
in  the  carriage  driveway,  one  here  in  the  garage,  and  another 
in  the  dairy."  By  this  time  your  prospects  has  begun  to 
see  that  electricity  means  light  everywhere  and  you  tiave  goi 
him  coming  along.  Then  go  through  the  house  in  the  same 
way,  but  be  sure  to  have  Mrs.  Farmer  with  you  on  this  tr:p. 
Then  this  is  the  time  to  talk  washing  machine,  separator, 
churn,  etc.,  and  prospects  question  of  price  can  now  be 
Ijrought  about  when  his  mind  is  in  the  most  receptive  mood. 

People  buy  tilings  only  when  they  are  shown  a  certain 
definite  reason  why  they  should  part  with  their  money.  This 
reason  milst  be  made  to  stand  out  in  their  minds,  of  greater 
importance  than  the  price.     The  thing  to  be  bought  must 
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either  be  an  absolute  necessity;  lie  useful;  sjive  the  prospect 
money;  provide  him  with  greater  safety;  give  him  greater 
comforts;  provide  him  with  pleasure;  satisfy  his  pride  or  im- 
prove his  living  conditions,  Think  of  several  things  which 
you  have  recently  purchased,  and  see  if  every  one  of  these 
was  not  bought  for  one  of  these  reasons.  Some  may  have 
been  l)ought  ffjr  two  or  three  reasons,  as  the  automobile — 
it  is  often  really  necessary,  always  usseful  and  surely  a 
source  of  pleasure.  Lightning  rods  are  hardly  necessary  o;- 
useful,  they  are  bought  solely  to  provide  safety.  I'ood  is 
bought  because  it  is  necessary.  Farm  tools  because  they  are 
useful.  Buildings  are  painted  to  save  money.  Insurance  is 
bought  for  safety.  New  furniture  for  greater  comfort;  a 
cigar  for  pleasure,  and  an  expensive  hat  or  pair  of  shoes  to 
satisfy  one's  pride.  Now  look  at  an  electric  plant  and  see  if 
you  can  find  any  other  single  article  which  can  be  purchased 
for  as  many  reasons. 

Necessary. — The  real  necessities  of  life  are  Light,  Water, 
Power  and  Food.  And  electric  power  and  light  gives  you 
three  of  them. 

Useful. — A  thing  that  does  hut  one  imimrt^nt  thing  anrr 
does  it  well  is  useful.  What  then  of  one  that  will  wash  and 
iron  clothes,  clean  house,  churn,  run  separator  and  milking 
machine,  turn  grindstone,  wash  dishes,  pump  water  for 
house  and  stock,  light  every  room  in  the  house  and  every 
stall  in  the  barn,  charge  the  auto  battery  and  do  a  dozen  other 
things. 

Save  Money. — Everyone  likes  to  save  money,  but  in  an 
electric  plant,  "money  saving"  is  combined  with  "better  re- 
sults." To  do  it  electrically  is  to  do  it  cheaper,  better  and 
quicker.  Your  prospect  will  want  proof  of  this.  The  labor 
of  one  man  is  saved  in  turning  a  grindstone,  running  a  separ- 
ator, pumping  water  for  the  stock,  running  the  churn,  wasn- 
ing  machine  and  in  milking,  grinding,  etc.  Rememl^er  man- 
power is  equivalent  to  %  h.p.,  with  the  present  lab- 
or costs  including  board,  and  other  expenses,  every  hour  of' 
man  labor  costs  30c.  A  horsepower  will  do  the  work  of 
eight  men  and  at  a  cost  of  less  than  10c.  per  hour.  It  works 
when  you  want  it  to  work.  Does  not  have  to  be  paid  when  idle, 
requires  no  room,  board,  nor  washing,  never  goes  on  strike, 
gets  sick  nor  takes  Sunday  off.  An  investment  for  a  power 
and  light  plant  pays  a  dividend  365  days  every  year.  Com- 
pare this  with  the  dozens  of  machines  that  the  farmers  buy, 
which  are  used  only  a  few  days  each  year,  but  have  come 
to  be  considered  as  a  necessary  expense.  Reapers,  drillers, 
ploughs,  mowers,  etc.,  are  not  absolute  necessities,  but  it 
has  been  found  that  they  pay.  To  do  work  in  the  old-fash- 
ioned way  would  mean  that  a  farmer  could  not  procuce  his 
crop  at  a  price  which  would  enable  him  to  compete  with 
others  using  more  modern  devices.  They  have  therefore 
come  to  be  regarded  as  necessities.  These  machines  each 
do  one  thing  and  one  thing  only  and  only  for  a  few  days  a 
year.  How  much  better  investment,  therefore,  can  anyone 
ask  than  a  machine  which  is  useful,  provides  safety,  assures 
comfort,  increases  pleasure,  etc.,  and  is  used  every  day  and 
every  night.  These  very  facts  must  appeal  to  the  judgment 
of  every  thinking  man. 

Safety. — .An  electric  plant  may  rightly  l)e  called  a  "Safe- 
ty First"  plant.  Think  of  the  dangers  of  a  lighted  lantern  in 
the  barn,  the  upsetting  of  a  lamp,  loose  matches,  the  kero- 
sene can  in  the  wood  shed,  and  how  these  dangers  are  elim- 
inated by  an  electric  ])lant. 

Comfort. — l'".very  farmer  wants  his  family  to  have  com- 
fort. Il  has  been  demonstrated  llial  the  rcasun  wny  iTic 
large  number  of  young  folks  leave  the  farm  is  due  largery 
to  the  lack  of  conveniences.  Give  them  the  comforts  of  run- 
ning water  in  the  kitchen,  the  liatlinidni  with  hot  and  cold 
water,  and  do  away  with  the  out-door  pnnip. 


Pleasure. — There  is  real  pleasure  in  an  electric  plant, 
pleasure  for  everyone.  Children  will  enjoy  their  play  more. 
Women  folks  will  Ind  their  work  in  every  room  in  the  house, 
brighter  and  easier.  It  will  be  a  jjleasure  for  the  man  to 
turn  on  the  varitjus  lights  in  the  stable  as  he  goes  about  his 
chores. 

Pride. — Every  man  likes  tn  have  a  good  home,  and  to 
think  that  his  family  has  as  much,  or  even  more  than  his 
neighbor.  If  the  jirospect  were  to  sell  his  home  and  had  an 
electric  plant,  it  wcjuld  be  one  of  the  most  important  things 
he  would  feature,  and  il  .would  go  a  long  way  towards  in- 
creasing the  value  of  the  farm.  The  jiroudest  man  in  any 
community  is  the  owner  of  an  electric  plant.  It  will  be  the 
most  talked  of  thing  on  the  farm,  by  the  farmer  himself,  his 
wife  and  every  member  of  the  family.  The  same  satisfac- 
tion of  pride  goes  with  an  electric  plant  as  in  the  purchase 
of  a  thoroughbred  cow.  or  a  fancy  driver  or  a  high  powered 
six. 

Improved  Living  Conditions. — Improved  living  conditions 
simjjly  nuaii^  better  surroundings,  giving  one's  children  a  bet- 
ter time,  and  make  their  lot  in  life  a  whole  lot  easier  than  ours 
has  been.  Hajjpy  homes  are  made  happier  by  an  electric 
plant.  I'eople  living  in  the  country  have  many  things  which 
are  greater  natural  comforts  than  those  of  the  city.  There  is 
plenty  of  air,  trees,  wild  strawberries  to  pick,  and  fish  to  he 
caught  in  the  brook,  but  how  are  these  things  to  be  enjoyed? 
One  must  stay  in  the  house  doing  that  work,  which  it  seems  is 
never  finished.  They  say  that  folks  from  the  city  who  spend 
their  vacation  in  the  country  get  more  real  pleasure  out  of 
the  country  than  the  farmers  themselves.  It  is  simply  be- 
cause they  are  more  free  to  enjoy  those  things.  Canada  is 
essentially  a  country  of  hf)me-loving  people.  These  homes 
have  been  built  after  much  hard  labor.  The  prairies  have 
been  broken  and  the  railroads  and  telephone  lines  have 
brough't  people  closer  together.  Days  of  development  ana 
l)ioneering  are  over  in  most  sections.  Now  the  enjoyment 
of  these  years  of  labor  is  to  be  reaped  by  the  pleasure  of  real 
comfort,  prosperous  home  life.  This  is  what  improved  living 
conditions  mean. 

It  is  not  to  be  expected  that  you  will  take  the  time  with 
every  prospect,  to  go  over  these  various  points,  but  you 
should  in  every  case  figure  out  which  argument  would  best 
appeal  to  the  prospect.  I  have  known  cases  where  a  man 
bought  wholly  on  account  of  the  dread  he  had  of  lighted 
lanterns  in  the  barn;  the  Safety  Argument  appealed  to  him 
strongly.  Another  farmer  will  have  excellent  buildings  and 
every  convenience  but  light.  The  argument  of  saving  money 
or  the  necessity  of  light,  may  not  appeal  particularly  strong 
to  him,  but  to  add  to  the  completeness  of  this  farm  anc  en- 
joy those  greater  comforts,  which  he  can  well  afford,  is  un- 
doubtedly the  best  way  to  appeal  to  him. 

I  have  found  in  selling  plants  to  farmers,  or  in  fact  any- 
thing, the  first  thing  is  to  get  acquainted  and  then  get  the 
confidence  of  the  prospect  and  his  family,  it  will  then  be 
found-  that  the  sales  will  follow  much  easier.  Many  plants 
have  been  sold  on  the  first  visit,  but  as  a  rule  it  does  not  do 
to  crowd  the  prospect  too  hard,  it  is  better  to  make  'tliree 
or  four  calls,  than  to  attempt  to  close  on  the  first  visit,  ana 
get  such  a  definite  turn-down,  that  your  return  is  not  wel- 
come. 

Just  a  few  words  about  Accessory  Sales  and  Service.  In 
going  over  your  district,  you  should  regularly  drop  in  or- 
those  plants  which  are  already  installed.  These  trips  can  i)e 
really  profitable.  The  plant  may  be  touched  up  a  little  or 
names  of  prospects  obtained  and  some  accessories  sold.  En- 
deavor to  imijress  on  your  prospects  that  you  are  there  to 
liel])  them  in  every  way;  you  will  then  find  the  business  com- 
ing easy  and  it  will  be  a  short  time  before  your  name  will  be- 
cnme  inseparably  connected  with  everything  electric  for  the 
farm. 
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National  Association  of  Electrica  Contractors 
and  Dealers  Hold  Successful  Convention 

By  K.  A.  Mclntyre 

Monday  and  Tuesday  were  siven  up  to  nieetinsjs  of  the 
National  Executive  Committee,  which  also  held  sessions 
Saturday  morning-  and  in  the  evenings  of  Monday,  Tuesday 
and  Thursday,  giving  to  the  convention  a  "stick-to-busi- 
ness"  air  which  was  the  occasion  of  favorable  comment  l)y 
outside  observers.  The  Canadian  representatives  on  this 
coiMniittee.  Mr.  E.  G.  Mundy.  for  Western  Canada,  and  Mr. 
Kenneth  A.  Mclntyre  for  Eastern  Canada,  were  present, 
and  took  part  in  the  deliberations  for  the  lirst  time. 

The  routine  business  of  the  National  Association  is  con- 
ducted by  the  executive  committee,  leaving  the  convention 
free  for  a  full  program  of  instructive  papers  and  discussions. 
The  two  most  important  subjects  before  the  executive  com- 
mittee were  those  of  the  Bureau  of  Education  and  Research 
and  of  a  National  Labor  Policy. 

.Announcement  was  made  by  National  Cliairmaii  W. 
(  reighton  Peet  that  the  $I0().00()  annual  fund  for  the  Bureau 
of  Education  and  Research  was  practically  assured,  and 
that  actual  steps  wf)uld  soon  be  taken  by  putting  men  in 
.  the  field.  We  will  see  this  most  inii)ortant  plank  of  the 
Goodwin  Plan  in  early  operation,  improving  the  dealer  as  a 
merchant  and  the  contractor  as  a  man  of  business. 

Some  fourteen  hours  of  debate  were  spent  over  the 
tiuestion  of  a  National  Labor  Policy,  a  sul)ject  wh'ch  has 
been  avoided  by  the  association  for  fifteen  years.  The  prin- 
ciples were  sent  on  to  the  convention  by  the  executive  cDm- 
mittee  with  the  recommendation  that  they  be  adopted  l)y 
tlie  association  and  returned  to  the  executive  committee  will) 
power. 

On  Wednesday  morning  came  the  opening  session  of 
the  convention  with  National  Chairman  Peet  in  the  chair, 
and  addresses  of  welcome  by  Mr.  Burrill,  Wisconsin  State 
Chairman,  and  by  Mr.  Corcoran.  Acting  Mayor  of  Milwau- 
kee, w^ho  cordially  and  humorously  turned  over  the  keys  of 
the  city.  The  official  nhotograph  was  taken  following  this 
meeting. 

Beginning  on  Tuesday  the  Canadian  delegation  began 
to  arrive,  until  finally  twenty  were  on  hand  to  represent  the 
Dominion.  We  were  all  given  a  cordial  welcome  and  made 
to  feel  right  at  home.  A  snap  shot  of  the  delegation  ap- 
pears in  this  issue  showing  the  Canadian  party  with  Messrs. 
Goodwin,  Chase.  Comstock  and  Corcoran.  Mr.  F.  J.  .-Mien, 
general  manager  of  the  Benjamin  Electric  Manufacturing 
Co.  of  Canada,  and  Mr.  W.  M.  .\ndrew.  secretary  of  the 
Canadian  Electrical  Manufacturers'  Association  and  the 
Canadian  Electrical  Jobbers'  Association,  were  also  in  at- 
tendance at  the  convention  though  not  in  the  picture. 

Mr.  Frank  Stockdale  gave  one  of  his  popular  talks  at 
the  afternoon  session  on  the  subject  of  "Keeping  up  with 
rising  costs"  which  developed  into  an  all-round  lecture  oi; 
merchandising"  with  an  interesting  discussion  following. 

Messrs.  Albert  Uhl  and  E.  S.  Morley  of  the  Chicago 
Estimators'  Association,  gave  talks,  illustrated  with  lantern 
slides,  on  estimating  and  overhead,  following  through  actual 
estimates.  Those  of  us  who  are  familiar  with  conditions  in 
our  business  in  Toronto,  (represented  by  only  three  mem- 
bers), could  see  in  these  facts  a  reason  for  the  wide  varia- 
tion in  Toronto  quotations  on  electrical  construction.  Our 
Toronto  ancf  other  Canadian  members  cannot  expect  to 
learn  more  about  their  business  unless  they  show  enough 
initiative  to  get  out  and  learn.  On  one  job  in  Toronto  prices 
varied  from  .$1:^,000  to  $23,000.  On  one  Chicago  job  estim- 
ated before  the  convention  five  Chicago  quotations  varied 
from  $43,600  to  $45,217  and  without  collusion.  These  results 
are  attained  by  investigation,  study  and  education.  Surely 
they  are  worth  while,  yet  some  members  are  "too  busy"  to 


go    to   the   convention — possibly    too    busy    losing  money. 

Tuesday  evening  was  given  over  to  a  recei)tion  and 
dance  in  the  Fern  room  of  Hotel  Pfister,  the  convention 
headquarters.  .Suffice  it  to  say  that  our  party  liad  a  most 
ei'jtjyable  evening. 

At  8.:i()  Wednesday  morning  several  special  suburlian 
cars  left  with  all  delegates  and  ladies  for  Waukesha  Beach, 
a  pleasant  spot  on  Peewaukee  Lake  aliout  .iO  miles  from 
Milwaukee.  First  was  given  a  talk  on  the  problem  of  ab- 
sorbing the  alien  into  the  life  of  the  community,  eliminating 
the  weak  points  shown  in  the  national  jjolicy  during  the 
war  both  in  Canada  and  the  United  States. 

Mr.  Goodwin  (it  was  "Goodwin  Day")  once  more  sur- 
prised ns  all  by  repeating  nothing  he  had  said  before.  .\t 
the  conclusion  of  his  remarks  he  introduced  Mr.  Corcoran 
of  the  General  Electric  Co.,  Schenectady,  who  promises  to 
be  Goodwin  the  Second.  Mr.  Corcoran  talked  very  success- 
fully against  time,  the  hour  being  late,  and  everyone  regret- 
ted that  he  had  not  hours  longer  to  tell  us  more.  By  the 
most  unique  and  original  methods  he  jiroceeded  graphically 
to  impress  upon  his  audience  the  principles  and  opportunities 
of  merchandising  electrically.  These  talks  and  [lapers  will 
be  reproduced  later  in  this  publication. 

More  than  500  were  in  attendance  at  the  convention, 
but  there  seemed  to  be  many  hundreds  more  electrical  peo- 
ple at  Waukesha,  especially  when  gathered  together  for  lun- 
cheon in  the  large  jjavilion.  One  table  was  reserved  for  tlie 
Canadian  delegation  with  Messrs.  Goodwin,  Chase,  Peet, 
Comstock,  Stearnes,  Corcoran,  Kalischer.  Tiie  afternoon 
was  wisely  devoted  to  sports,  the  ladies'  events  i)eing  of 
particular  interest.  Many  took  advantage  of  the  opportunity 
ti>r  a  swim  in  the  lake  and  were  well  rewarded.  Returning 
to  Milwaukee,  the  evening  was  free  for  sight-seeing  except 
for  members  of  the  executive  committee  who  don't  even 
know  what  Milwaukee  looks  like. 

Friday  morning  was  devoted  to  the  meetings  of  several 
sections  in  order  to  give  those  interested  in  special  features 
an  opportunity  to  hear  papers  on  subjects  to  their  liking. 
"Methods  of  Determining  Value  of  Burned  Out  Appara- 
tus." by  A.  O.  Kuehmsted.  Gregory  Electric  Co.,  Chicago. 
"What  Constitutes  Efficiency  in  the  Repair  Business"  l)y 
.\.  Penn  Denton.  Kansas  City,  Mo.  "Methods  of  Dealing 
with  the  Public,"  by  C.  M.  Jamison,  Milwalkee  Ry.  &  Light 
Co.  "Arrangement  and  Conduct  of  a  Retail  Store,"  by  Phil 
Polacheck,  Milwaukee.  "Relations  of  the  Dealer  to  the  Pub- 
ic in  Merchandising"  by  J.  R.  Tonilinson,  Portland,  Ore. 
Fixture  Business  as  a  Part  of  Retailing,"  A.  L.  Oppenhei- 
rier,  Cleveland.  Meeting  of  state  and  local  secretaries  with 
Mr.  Wilson  of  Massachusetts  in  the  chair. 

In  the  afternoon  Dr.  H.  C.  Metcalf  of  the  Bureau  of 
Industrial  Research,  New  York  City,  gave  a  splendid  ad- 
dress on  "Human  Relations  in  Influstry."  Next  was  brought 
before  the  convention  the  question  referred  to  above  in 
regard  to  a  National  Labor  policy.  After  considerable  dis- 
cussion, the  principles  were  adopted  and  sent  back  to  the 
executive  committee,  recommending  that  a  committee  nf 
five  be  appointed  to  carry  the  matter  further.  Routine  busi- 
ness completed  the  sessions. 

On  Friday  evening  was  held  the  annual  dinner,  with 
an  enjoyable  menu,  enthusiastic  singing  led  by  the  famous 
James  R.  Strong,  vociferous  applause  and  a  feeling  of  non- 
alcoholic exhilaration.  Dancing  followed  and  then  re- 
grets that  the  1919  convention  was  over,  and  hopes  that 
we  would  all  meet  again  in  Baltimore,  Md.,  October  Otli, 
1 920 . 

Saturday  morning  the  executive  committee  met,  disposed 
of  the  balance  of  business  and  authorized  the  national 
chairman  to  appoint  the  committee  of  five  to  carry  on  with 
the  national  labor  policy.  This  committee,  since  appointed, 
consists  of  Messrs.  Comstock,  New  York,  chairman,  Hixon, 
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(Boston),  Stearnes,  (New  Orleans),  Sanborn,  (Indianapolis), 
McTntyre,  (Toronto). 

The  convention  was  a  great  success  and  Mr.  ()i)i)eii- 
lieinier  of  Cleveland,  convention  chairman,  Mr.  liurrill,  Mr. 
Hrauns  and  others  of  the  Milwaukee  committee,  deserve  the 
greatest  credit  for  their  successful  efforts.  The  ladies  were 
well  looked  after  during-  their  stay,  a  very  complete  i)ro- 
gram  of  entertainment  being  provided. 

The  convention  must  be  considered  a  success  in  every 
way  and  every  Canadian  member  who  availed  himself  of 
this  opportunity  to  have  a  little  holiday  came  home  well 
pleased  with  his  investment. 

The  following  is  the  jjersonnel  of  the  Canadian  delega- 
tion referring  to  the  photograph  herewith: 


The  Canadian  Delegation. 


1st  Row,  Left  to  Right. 

L.  H.  Lander,  Electrical  Contractor,  King  St.  E.,  Hamil- 
ton, Ont. 

E.  A.  Drury,  Electrical  Contractor,  164  Oakwood  Ave., 
Toronto,  Ont. 

Kenneth  A.  Mclntyre,  Beattie-Mclntyre,  Ltd.,  73  Vic- 
toria St.,  Toronto,  Ont. 

H.H.  Gardiner,  Masco  Co.,  Ltd.,  91  Queen  St.  E.,  Toronto, 

Ont. 

J.  S.  Latrohe,  Chas.  A.  Branston  Go..  3.i5  Yonge  St.,  To- 
ronto, Ont. 

2nd  Row. 

L.  K.  ComstO'ck. 
S.  A.  Chase. 
W.  L.  Goodwin. 
J.  A.  Corcoran. 
3rd  Row.  (Not  including  large  man  standing) 

E.  T.  (iro'ome,  119  Fairview  Ave.,  Toronto,  Ont. 

E.  C.  Clarke,  The  Clarke  Electrical  Co.,  68  Harvard  .We., 
Toronto,  Ont. 

A.  S.  McCordick,  Canadian  General  Electric  Co.,  Ltd., 
313  King  St.  W.,  Toronto,  Ont. 

A.  C.  Lyons,  Lyons  Elec.  Co.,  Brantford,  Ont. 

A.  W.  J.  Stewart,  Toronto  Hydro  Electric  System,  336 
Yonge  Street,  Toronto. 

J.  A.    Dynes,    Elec.   Cont.   30   .\valon   Place,  Hamilton, 

Ont. 

4th  Row. 

(L  Mundy.  Mundy,  Rowlaml  &  Co.,  Standard  P.ank 
Bldg.,  Vancouver,  B.  C. 

F.  O.  Ellis,  l<:ilis  Howard,  i.td,.  9-M  Queen  St.  N,, 
Kitchener,  Ont. 


F.  M.  Davis,  Northern  VAec.  Co.,  Ltd.,  131  Sinicoe  St., 
Toronto,  Ont. 

A.  W.  Lamont,  Canadian  \Vestinghf)usc  Co.,  Ltd.,  \W 
I'ortage  Ave.  East,  Winnipeg,  Man. 

A.  S.  Edgar,  Canadian  (leneral  iClec.  Co.,  Ltd..  313  King 
St.  VV..  Toronto. 

J.F..S.  Madden,  Hydro  Electric  i'ower  Commission  of 
Ontario,  190  University  y\ve.,  Toronto,  Ont. 

Chas.  A.  Branston,  Chas.  A.  Branston  Co.,  ^.Oa  Yonge 
St.,  Toronto,  Ont. 
Not  in  Photo. 

F'.J.  Allen,  Benjamin  Elec  Mfg.  Co.  of  Canada,  Ltd.,  11 
Charlotte  .St.,  Toronto,  Ont. 

W.  M.  Andrew,  secretary  Canadian  Associated  Mfrs. 
of  Elec.  Supplies,  secretary  Canadian  Elec.  Supply  Jobbers 
Association,  Stevenson  Building,  Toronto,  Ont. 


The  Servant  in  the  Home 

Take  advantage  of  the  scarcity  of  servants  to  advertise 
the  service  of  electrical  appliances. 

Have  you  a  servant  in  your  home? 
If  so,  is  she  satisfactory? 

or 

Pretty  hard  to  get  a  faithful 
•    servant  these  days? 

is  a  good  introduction  to  an  offer  to  supjily  ".something  just 
as  good — or  better"  in  the  form  of  washing  machine,  disii 
washer,  vacuum  cleaner,  etc.,  etc.  The  servant  question  is 
f)ne  that  interests  every  passer-by.  Take  advantage  of  it  to 
itnpress  upon  the  householder  that  the  electrical  home  :s  a 
very  fair  approach  to — and  the  onlj'  available  substitute  for — 
the  good  old  times. 


Renewable  Cartridge  Fuses  Stand  Heavy  Test 

The  M.  B.  Austin  Co.,  manufacturers  of  the  Trico  re- 
newable cartridge  fuses,  is  represented  in  Canada  by  J.  D. 
Lachapelle  and  Co  ,  Montreal.  These  fuses  have  been  test- 
ed by  the  Underwriters'  Laboratories,  Chicago,  who  report 
that  "the  design  of  these  fuses,  the  quality  of  material  em- 
ployed, and  the  workmanship  shown  indicate  that  they  have 
adequate  mechanical  strength  to  resist  the  forces  incident  to 
their  use  as  protective  devices  for  the  circuits  for  which  they 
are  rated."  In  a  circular  issued  by  Lachapelle  &  Co.,  it  is 
stated:  "The  Underwriters'  tests  have  been  completed  and 
we  have  successfully  passed  all  of  their  requirements  for 
every  size  of  fuse  which  we  make,  including  from  one  to  600 
amperes  on  the  250  volt  size,  and  from  one  to  600  amperes 
on  the  600  volt  size.  No  other  fuse  manufacturer  of  renew- 
able fuses  has  ever  secured  such  an  approval." 


If  there  are  any  Contractor-Dealers  or  Jobbers 
who  are  doing  anything  unethical  in  their  merch- 
andising let  them  stick  to  their  own  pastures 
and  not  look  over  the  fence  into  somebody's 
pasture  where  they  think  the  grass  is  a  little 
greener  than  in  their  own.  Let  them  keep  their 
covetous  eyes  trained  on  their  own  problems  and 
work  them  out  on  ethical  business  lines.  You, 
gentlemen,  know  what  I  mean  by  that.  I  do  not 
have  to  state:  "Don't  cut  prices.  Don't  graft  cus- 
tomers by  cut-price  methods." — S.  A.  Chase. 
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How  I  Increased  My  Sales  100% 

 By  A  Wiring  Contractor   ~ 

What  is  the  •matter  with  us  contractors  anyway  ?  I  used 
to  be  the  same  as  the  rest,  but  latterly  I  believe  I'm  gettinj? 
a  little  common  sense.  It  wasn't  so  very  long  ago  that  I 
used  to  scrap  with  my  competitors  over  a  $7j  job  as  if  my 
business  existence  depended  on  it.  Think  of  it — cutting  prices 
on  a  job  that  at  best  would  yield  us  a  $25  profit.  And  the 
provoking  part  of  the  whole  thing  was  that  the  man  for 
whom  you  were  doing  a  cut-price  job  didn't  seem  to  care 
— ^^he'd  spend  money  on  other  things  like  water.  But  the  wir- 
ing— that  was  merely  looked  upon  as  a  necessary  nuisance. 

That  was  about  the  time  I  began  to  see  things  difTer- 
ently.  "These  men  don't  care  about  wiring,"  I  said  to  my- 
self. "Then  why  sell  them  wiring?  Perhaps  they  DO  care 
about  the  service,  the  convenience  and  lu.vury  that  follows 
a  good  wiring  job.    I'll  try  them." 

And  I  did  try  them  and  let  me  tell  you  it  has  worked 
wonders  in  my  business.  There  are  times  now  when  my  cus- 
tomer will  stand  for  a  $200  or  .$250  job  when  formerly  he 
would  have  grouched  at  $75.  He  sees  it  from  the  other  side, 
that's  all.  I  talk  to'  him  so  he  sees  himself  in  a  cosy  arm- 
chair with  a  handsome  floorlamp  to  read  his  evening  paper: 
feels  the  warmth  of  a  cosy-glowing  radiator  on  a  chilly  ev- 
ening; tastes  the  crispest  of  toast  and  sips  the  most  deli- 
crous  coffee  for  his  early  l)reakfast.  Then  I  explain  the  ad- 
vantages of  an  electric  range,  its  low  operating  cost,  the 
sanitary  features,  its  safety  and  labor-saving  qualities  and  so 
on  and  on.  There  isn't  a  man  who  builds  a  house  who  doesn't 
mean  to  have  all  these  things  in  a  little  while  and  the  wiring 
contractor  is  largely  to  blame  that  so  many  of  the  new  hom-s 
are  badly  wired. 

So  I  hardly  ever  talk  price  to  a  customer  any  mure.  I 
sell  him,  instead,  an  electrical  home.  I  find  that's  the  only 
thing  about  my  business  they're  interested  in,  so  why  cloud 
the  issue  with  details  ? 

I'm  just  a  wiring  contractor  and  haven't  yet  begun  the 
sale  of  appliances,  but  my  common  sense  tells  me  the  right 
thing  to  do  is  to  open  a  nifty  little  store.  For  customers 
I'll  have  all  the  houses  I  wire,  in  addition  to  as  many  more 
transients  as  my  windows  can  catch.  In  my  district  there 
are  two  hardware  stores  selling  electrical  goods,  but  they 
just  hand  them  out  like  monkey-wrenches.  I  think  our  goods 
should  be  sold  by  people  who  understand  them  and  appre- 
ciate their  value — and  can  sell  some  "service"  with  them,  too. 
It  sometimes  seems  to  me  the  manufacturer  makes  a  mis- 
take letting  just  anybody  handle  his  goods,  but  perhaps  fel- 
lows like  me  are  to  blame  for  not  having  good,  attractive 
stores;  I'm  going  to  try  it  out  anyway. 


Principles  of  Electrical  Precipitation 

A  treater  for  electrical  precipitation  is  a  comparatively 
simple  structure.  The  accompanying  schematic  diagram  illus- 
trates a  typical  pipe  treater.  In  general  it  consists  of  two 
large  horizontal  flues  connected  together  by  a  number  of 
small  vertical  pipes.  Gases  enter  through  one  flue,  pass 
through  the  other  flue  to  a  stack,  exhaust  fan,  or  other  draft 
producer.  The  gas  is  then  exhausted  into  the  atmosphere. 
Some  treaters  are  operated  with  an  up  draft,  some  with  a 
down  draft,  according  to  the  particular  local  conditions  to  be 
met.  Some  treaters  employ  rectangular  passages  instead  of 
pipes  to  connect  the  two  flues.  These  are  generally  referred 
to  as  plate  or  box  type  treaters.  The  principle  of  operation 
for  all  these  types  of  treaters  is  the  same. 

The  actual  precipitation  of  the  dust  or  fume  occurs  in  the 
vertical  pipes  referred  to  above.    Carefully  centered  in  each, 


is  suspended  a  small  wire  or  a  small  chain.  These  constitute 
the  negative  electrode  of  the  treater  system.  The  inside  sur- 
face of  the  pipes  constitutes  the  positive  electrode.  Each  wire 
or  chain  is  carefully  insulated  from  its  pipe  and  from  the 
ground,  and  is  charged  to  a  high  potential  usually  at  from 
25,000  to  65,000  volts  direct  current.  The  tubes  themselves 
are  grounded.  Thus  within  each  pipe  is  created  an  intense 
electrostatic  field.  The  gases  passing  through  this  field  be- 
come ionized,  and  the  ions  travel  with  high  velocity  in  a  di- 
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Schematic  Diagram  of  Electrical  Precipitation  Pipe  Treater 

rection  at  right  angles  to  the  electrodes  causing  the  field. 
These  highly  charged  ions  are  continually  colliding  with  the 
suspended  solid  and  liquid  particles  in  the  gas,  and  the  ions 
impart  a  charge  of  like  potential  to  such  particles,  which  in 
turn  begin  to  travel  towards  the  electrode  of  opposite  polar- 
ity. Since  the  negative  suspended  electrode  is  of  much  smaller 
area  than  the  electrode  formed  by  the  inside  surface  of  the 
pipe  there  is  much  greater  electrostatic  stresses  per  unit  of 
area  in  the  neighborhood  of  the  wire,  and  as  a  result  far 
greater  ionization  about  the  wire.  Thus  the  gas  receives  a 
static  charge  of  the  same  polarity  as  the  wire,  and  the  solid 
or  liquid  particles  in  the  gas  receive  charges  of  this 
same  polarity  which  causes  them  to  be  projected 
against  the  inner  surface  of  the  pipes,  where  they 
tend  to  stick  and  accumulate  until  the  electric  power  is  turned 
off,  after  which  the  accumulation  of  dust  is  usually  collected 
from  the  pipes  by  loosening  it  by  rapping  the  sides  of  the 
pipes  and  collecting  the  dust  in  hoppers  at  the  bottom. 


Specialist  in  Insulating  Materials 

Mr.  John  T.  Rowe  has  established  himself  in  Mon- 
treal as  a  specialist  in  electrical  insulating  material 
He  has  had  a  wide  experience  in  the  electrical  field,  having 
spent  ten  years  in  the  designing  and  working  out  of  various 
kinds  of  electrical  instruments  as  well  as  nearly  two  year<» 
in  the  wireless  section  of  the  Royal  Air  Force.  Mr.  Rowe 
specializes  in  supplying  the  most  suitable  insulation  from 
specifications  and  drawings  of  prospective  electrical  work  and 
is  the  Canadian  representative  of  the  Imperial  Porcelain 
Works  of  Trenton,  N.  J.,  and  also  represents  the  Wilmmg- 
ton  Fibre  Specialty  Co.  and  the  General  Insulate  Co. 


Rose  •&  O'Hearn,  electrical  jobbers  and  supplies,  220 
King  Street  West,  Toronto,  have  moved  to  293  King  Street 
West. 


The  City  of  Westmount  has  reduced  the  charge  for  elec- 
trical lighting  from  5c  to  i^/^c  per  kw.h.  The  charge  for 
cooking  remains  at  l^c.  per  kw.h. 
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Advertising  Pays 

A  contractor-dealer  out  in  All)erta  increases  his  fan  sales 
by  displaying  prominently  each  day  in  his  window  a  large 
card  bearing  some  such  legend  as  the  followiing: 

PROBABILITIES: 
Fine  and  Very  Warm  To-day  and  Tomorrow. 
No  heat  prostrations  where  electric  fans  are 
used.    Come  in  and  get  cool. 

His  newspaper  ads,  take  a  similar  form,  being  always  lo- 
cated in  the  same  place,  come  in  for  regular  insiiection  by  the 
reader  each  morning.. 


The  Star  Electrical  Vibrator 

W.  H.  Spencer  &  Co.  Ltd.,  Montreal,  are  distributors 
of  the  Star  Electric  Vibrator,  manufactured  by  the  Fitz- 
gerald Manufacturing  Co.,  Torrington,  Conn.   The  vilirator. 


it  is  claimed,  relieves  aches  and  muscular  fatigue  that  are  the 
result  of  cramped  or  overstrained  muscles  and  stagnated 
circulation. 


Prepare  for  the  Long  Evenings 

The  longest  day  is  nearly  two  months  behind  us  and  it's 
not  too  early  to  be  planning  for  the  long  dark  eveniings.  This 
winter  will  see  a  big  sale  of  fixtures  and  portable  lamps  which 
are  ever  growing  in  popularity.  Perhaps  the  most  noticeable 
development  in  house  lighting  is  the  appreciation  of  the  fact 
that  fixtures  and  portables  are  in  reality  part  of  the  furniture 


Lighting  Eixtures  are  "  Furniture" 


of  the  home.  It  is  not  enough  that  a  room  should  be  well 
lighted  or  even  artistically  lighted.  The  fixtures,  the  stands, 
the  shades  should  all  blend  with  the  rest  of  the  decorations. 
How  frequently  people  move  their  furniture  around  to  get 
better  effects  or  refurnish  entirely,  but  how  rarely  do  we 
hear  of  them  discarding  their  old  lighting  fixtures.  Here  is 
a  growing  field  for  the  retailer.  Act  on  the  assumption  that 
yours  is  a  part  of  the  decoration  of  the  home  just  as  much  as 
if  you  were  selling  furniture,  rugs  or  hangings. 


The  aeroplane  race  from  the  Canadian  National  Exhibi- 
tion to  New  York  and  return  during  the  progress  of  the  Big 
Fair  in  August  will  be  the  first  international  event  of  its  kind 
ever  attempted.  The  idea  behiinl  llu-  contest  is  to  demon- 
strate the  commercial  feasibility  of  aerial  transportation  be* 
tween  Toronto,  New  York  and  intermediate  points. 


Tell  the  Public  Where  to  Get  "Service" 

Wouldn't  it  be  a  good  idea  for  electrical  contractor- 
dealers  to  put  on  a  general  campaign  explaining  why  elec- 
trical devices  should  be  purchased  from  electrical  men  ?  You 
don't  go  to  a  grocery  store  for  monkey-wrenches  or  to  a  shoe 
st(jre  for  a  new  hat.  Why  go  to  a  hardware  store  for  electri- 
cal equipment  ?  It  would  surely  have  a  very  beneficial  effect 
on  the  whole  situation  if  it  were  explained  to  the  public  that 
they  will  get  more  sympathetic  and  intelligent  attention  in  the 
electrical  store;  that  they  will  find  there  a  larger  and  more 
up-to-date  selection  of  goods;  that  the  salesmen  in  electrical 
stores  are  equipped  to  answer  any  questions  the  consumer 
may  care  to  ask  about  his  purchase,  and,  finally,  that  electrical 
stores  stand  back  of  their  goods  and  make  it  a  strong  point 
to  see  that  they  work  satisfactorily.  In  the  past,  and  at  the 
present  time,  the  public  purchases  electrical  appliances  from 
other  than  electrical  stores  simply  because  there  has  been  a 
scarcity  of  such  stores.  An  advertising  campaign,  including 
all  the  electrical  dealers  in  any  locality  would  enlighten  the 
public  tremendously,  popularize  electrical  appliances  and 
start  lots  of  business  going  in  the  direction  of  the  electrical 
store  that  is  now  going  elsewhere. 


How  Overhead  Expense  of  Contracting  Varies, 
Depending  Upon  the  Amount  of  the  Work 

From  figures  compiled  by  the  Massachusetts  Association 
of  Electrical  Contractors  and  printed  in  Electrical  Merchan- 
dising. 


Price  of 

Price  of 

Material 

Material 

and  Labor 

Percentage 

and  labor 

Percen 

Delivered 

of 

Delivered 

of 

on  Job 

Overhead 

on  Job 

Overh< 

$200 

52.0 

$2,900 

25.4 

250 

48.5 

3,000 

25.0 

300 

46.5 

3,500 

23.6 

350 

45.3 

4,000 

22.5 

400 

44.0 

4,500 

21.7 

450 

43.0 

5,000 

21.0 

500 

42.0 

5,500 

20.3 

550 

41.2 

6,000 

19.7 

600 

40.5 

6,500 

19.2 

650 

39.8  • 

7,000 

18.7 

700 

39.2 

7,500 

18. 2 

750 

38.5 

8,000 

17. S 

800 

37.9 

8,500 

17.4 

850 

37.4 

9,000 

17.0 

900 

36.9 

9,500 

16.6 

950 

36.4 

10,000 

16.2 

1,000 

36.0 

11,000 

15.5 

1,100 

35.0 

12,000 

15.0 

1,200 

34.2 

13,000 

14.7 

1,300 

33.4 

14,000 

14.5 

1,400 

32.7 

15,000 

14.3 

1,500 

32.0 

20,000 

13.2 

1,600 

31.3 

25,000 

12.2 

.  1,700 

30.7 

30,000 

11.5 

1,800 

30.1 

35,000 

11.0 

1,900 

29.5 

40,000 

10.8 

2,000 

29.0 

45,000 

10.6 

2,100 

28.5 

50,000 

10.4 

2,200 

28.0 

60,000 

10.0 

2,300 

27.6 

70,000 

9.6 

2,400 

27.2 

80,000 

9.3 

2,500 

26.8 

90,000 

9.1 

2,600 

26.4 

100,000 

9.0 

2,700 

26.0 

130,000 

8.7 

2,800 

25.7 

160,000 

8.5 

The  Walger  Connector  Company,  Toronto,  C.  Jackson, 
agent,  announce  that  they  have  changed  their  address  from 
32  College  Street  to  32  Front  Street  West.  This  location 
is  not  only  more  central  but  more  commodious  and  conven- 
ient for  making  prompt  shipments. 
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PHILLIPS 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 


Branches  :  Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Current  News  and  Notes 


Biggar,  Sask. 

Work  has  commenced  on  an  electric  plant  for  the  Big- 
gar  Electric  Light  and  Power  Company,  Biggar,  Sask. 
Halifax,  N.  S. 

Earnings  of  the  Nova  Scotia  Tramways  and  Power  Com- 
pany for  the  first  five  months  of  their  present  fiscal  year  were 
$538,565;  operating  expenses  were  .$359,329.  The  increase  in 
net  earnings  over  1918  is  $36,489. 

Kitchener,  Ont. 

Investigation  into  the  condition  of  the  Waterloo  and 
Wellington  Railway  Company's  lines  has  been  made  by 
Superintendent  V.  S.  Mclntyre  of  the  Street  Railway  Com- 
mission, who  is  to  make  a  report  to  council.  It  is  expected 
that  the  city  will  shortly  consider  the  proposal  of  the  com- 
pany to  sell  out  to  it. 
Mimico,  Ont. 

The  Toronto  and  York  Radial  Co.  have  increased  their 
fares  for  transportation  up  to  stop  18  on  the  Lake  .Shore 
Road.  Previously  the  rate  was  eight  tickets  for  a  quarter, 
but  it  has  now  been  made  six  tickets  for  a  quarter.  Resi- 
dents in  the  district  affected  are  displaying  some  opposi- 
tion to  the  change  and  at  a  recent  meeting  the  following 
resolution  was  passed:  "That  Etobicoke  Township  Council 
'  be  requested  to  call  a  meeting  of  representatives  of  Mimico, 
New  Toronto,  and  the  township  itself,  to  interview  Sir 
Adam  Beck  in  regard  to  the  franchise  rights  of  the  Mimico 
division  (Lake  Shore  route)  of  the  Toronto  and  York  Radi- 
al Company,  with  a  view  to  expropriating  the  said  radial 
line,  and  operating  it  as  a  public  utility,  and  to  issue  deben- 
tures to  buy  the  same  out." 

Montreal,  Que. 

The  Western  Quebec  Power  Company,  Limited,  has  been 
incorporated;  head  office,  Montreal;  capital  stock,  $1,000,000. 
Oakville,  Ont. 

Work  on  the  Hydro-radial  survey  through  Oakville  has 
been  completed.  Purchase  of  the  right-of-way  will  com- 
mence at  once  and  the  construction  work,  it  is  understood, 
will  not  be  delayed  longer  than  a  few  months.  When  the 
radial  is  in  operation  it  is  expected  there  will  be  a  half- 
hourly  service  to  Yonge  St.,  Toronto.  The  trip  between  Oak- 
ville and  Toronto  will  be  made,  it  is  said  in  about  halt  an 
hour. 

Ottawa,  Ont. 

The  Battery  Engineering  and  Supply  Company,  Limited, 
and  the  Continental  Storage  Battery,  Limited,  have  been 
granted  charters.  The  head  office  of  both  companies  is  at 
Ottawa,  Ont. 

The  Department  of  Naval  Service  announces  the  inaug- 
uration of  a  commercial  wireless  service  between  Canada 
and  Bermuda.  It  has  been  established  between  the  Cana- 
dian radio  telegraph  station  at  Barrington  Passage,  N.S., 
and  the  British  Government  station  at  Bermuda.  These 
stations  were  erected  during  the  war  for  naval  purposes,  but 
will  now  be  used  for  commercial  work. 

Perth,  Ont. 

The  Bell  Telephone  Co.  is  doing  its  share  in  helping  to 
improve  the  town  by  the  removal  of  poles  and  overhead 
wires  and  the  placing  of  the  wires  underground. 

Port  Colborne,  Ont.  . 

The  ratepayers  of  Port  Colborne  ,Onl.,  recently  carried  a 


by-law  authorizing  the  purchase  of  the  distribution  system 
of  tlic  Ontario  Power  Company  in  that  town. 
Saskatoon,  Sask. 

The  ratepayers  of  Saskatoon  recently  voted  against  a  pro-, 
posal  to  operate  one-man  cars  in  that  city.  By-laws  pro- 
posing expenditures  of  $156,300  for  additional  equipment  at 
the  power  house  and  $35,000  for  extensions  to  the  street  rail- 
way system  were  carried. 

Bids  are  being  received  by  the  city  of  .Saskatoon  for  a  new 
4500  kw.  turbo-generator  set. 
St.  Boniface,  Man. 

Work  is  now  proceeding  on  the  new  telephone  exchange 
for  the  Manitoba  Government  telephone  system. 
Sutherland,  Sask. 

An  electric  lighting  plant  is  contemplated  for  the  Domin- 
ion Forestry  Farm  at  Sutherland,  Sask. 
Toronto,  Ont. 

The  Toronto  Street  Railway  Employees  Union  has  de- 
cided to  accept  the  terms  recommended  in  the  report  of  the 
Board  of  Conciliation,  of  which  Judge  Barron  is  chairman. 

The  street-car  men  employed  by  the  Toronto  and  York 
Radial  Railway  Company,  numbering  200,  are  coming  into 
the  Toronto  Railwaymen's  Union.  This  union  will  thus 
have  a  membership  of  over  3,000,  making  it  the  largest  union 
in  the  city. 

The  Toronto  city  council  will  prepare  a  by-law  autiiorlzuig 
the  double-tracking  of  the  Bloor  Street  civic  car  line  from 
High  Park  Ayenue  to  Runnymede  Road  at  an  estimaiea  cost 
of  $160,000.' 

Toronto  civic  car  lines  show  an  increase  in  revenue  ror 
July  of  about  25  per  cent,  over  last  year. 


Moved  to  Larger  Quarters 
W.  H.  Spencer  &  Co.,  Ltd.,  electrical  supplies  and 
manufacturers'  agents,  have  removed  from  340  University 
Street  to  213.  Notre  Dame  Street  West,  Montreal.  The 
latter  premises  are  much  more  commodious  than  those  pre- 
iously  occupied,  and  are  in  the  centre  of  the  down-town 
district.  The  company  are  in  a  position  to  carry  a  much 
larger  stock,  and  also  to  make  prompt  shipments  of  an 
extensive  line  of  electrical  supplies. 


Personals 

Mr.  Arthur  B.  Reynders,  former  Director  of  Production 

of  the  Westinghouse  Electric  &  Manufacturing  Company 
at  East  Pittsburgh  has  recently  been  made  Works  Man- 
ager of  their  East  Springfield  plant. 

Mr.  H.  E.  M.  Kensit,  who  joined  the  C.  E.  F.  in  Sep- 
tember, 1915,  has  now  returned  to  the  Dominion  Water  Pow- 
er Branch,  Ottawa.  He  was  attached  to  the  Canadian  Engin- 
eers for  two  years  and  after  being  wounded  on  Vimy 
Ridge  was  transferred  to  the  Ministry  of  Munitions  of  War, 
England,  as  Dilution  Officer,  for  a  further  17  months.  Since 
the  armistice  he  has  represented  the  Dominion  Water  Power 
Branch  as  a  member  of  the  Water  Power  Committees  now 
sitting  in  England,  i.e.,  that  of  the  Conjoint  Board  of  Scien- 
tific Societies  on  water  powers  of  the  Empire,  and  that  ot 
the  Board  of  Trade,  formed  at  the  request  of  the  Ministry 
of  Reconstruction,  on  the  water  power  resources  of  the 
United  Kingdom. 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co 

Limited 

Guelph  Canada 
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Condensed  Department 


Publisher's  Notice 

Advertisement!  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  centi  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

$2.80  per  incli. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


Motors  For  Sale 


We  have  for  sale  about  100  D.  C.  motors, 
ranging  in  size  from  5  H.  P.,  1600  r.p.ra.,  to 
100   H.    P.,  430  r.p.m. 

These  are  Canadian  General  Electric,  Chap- 
man &  Walker  Ltd.,  and  Canadian  Westing- 
house  Company,  Ltd.  motors. 

They  will  be  disposed  of  under  a  guarantee 
of  good  running  condition  and  prices  and  terms 
will  be  made  to  suit. 

All  are  oflfered  subject  to  prior  sale. 
Itemized   list  furnished   upon   request.  Write, 

Purchasing  Department 

Lake  Superior  Paper  Co.,  Ltd. 

Sault  Ste.  Marie,  Ont. 

16  21 


City  of  Saskatoon 


New  4500  K.,fW.  Turbo 
Generator  Set 

TENDERS  INVITED 

Tenders    are    invited    upon    the    following : 
1st  Contract  1   Steam  Turbine 

1   Alternating  Current  Generator 
Switchgear  Equipment 
2nd  Contract  1   .Surface  Condenser  and 
condenser  au.xiliaries 

Forms  of  Tenders  Instructions  to  bidders,  and 
genera!  conditions  can  be  obtained  upon  applica- 
tion to  the  undersigned. 

Sealed  tenders  endorsed  "Turbo  Generator" 
must  be  delivered  to  the  City  Commissioner  on 
or  before  12  noon  on  Tuesday  the  2.3rd  day  of 
September  1919. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted.' 

C.  J.  YORATH, 

Citv  Commissioner. 
July   ISth,   1919.  16 


PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

100 

3 

25 

550 

480 

Westg. 

75 

3 

25 

550 

725 

Westg. 

52 

3 

25 

550 

720 

Lancashire 

50 

3 

25 

550 

720 

Westg. 

40 

3 

25 

.'».")0 

720 

Marland 

35 

3 

25 

650 

720 

Weitg. 

30 

3 

25 

550 

15(J0 

T.  &  H. 

30 

3 

25 

660 

720 

Weitg. 

;50 

2 

60 

220 

720 

l-.-M. 

25 

3 

25 

550 

1440 

J.  &  M. 

25 

2 

60 

220 

945 

Westg. 

20 

3 

25 

550 

1440 

J.  &  M. 

15 

3 

25 

550 

UW) 

I^ncashire 

15 

3 

2.") 

730 

Westg. 

15 

3 

25 

550 

710 

Chap.   &  W. 

10 

S 

25 

550 

1400 

Lancashire 

10 

3 

25 

550 

720 

J.   &  M. 

TA 

3 

25 

550 

1500 

Lang-Dav. 

7A 
TA 

3 

25 

550 

725 

Westg. 

3 

25 

550 

750 

C.  G.  E. 

5 

3 

25 

550 

1440 

Excelsior 

5 

3 

25 

550 

750 

C.  G.  E. 

4 

3 

25 

550 

1400 

Excelsior 

3 

25 

550 

1400 

Excelsior 

1 

1 

60 

220 

1750 

Wagner 

1 

3 

60 

550 

1700 

Westg. 

'A 

3 

2.J 

550 

1400 

R.    &  M. 

Writ*  U«  for  Prices 


H.  W.  PETRIE,  Limited 

Froeit  St.  W«»t  Toronto.  Ont. 


Subscribe  for  the 
ELECTRICAL  NEWS 
$2.00  per  year 


Do  You  Require  Synchronous  Condensers? 

We  have  an  excellent  assortment  of  Used  Machines,  which  we 
can  guarantee,  and  which  we  can  offer  at  attractive  prices. 

Send  us  your  enquiries. 

MacGOVERN  &  COMPANY,  INC. 

285  Beaver  Hall  Hill  Montreal 

Offices :  New  York.  Pittsburg,  St.  Louis.   Plants :  Brooklyn,  N.Y.,  Lincoln,  N.J.  and  Linden,  N.J. 
BUYERS  AND  SELLERS  OF  NEW  AND  USED  MACHINERY 
A  Continent-wide  Service 
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NOTICE 

New  and  Slightly  Used  Equipment 

For  Immediate  Delivery y 
All  Sizes  and  Types  of 

Motors 

Generators 
Transformers 

Get  our  Quotations  before  Buying. 
Send  us  your  List  of  Equipment  for  Sale, 
We  pay  Cash  for  same. 

L  A.  LOWRY  POWER  EQUIPMENT  CO. 

GUELPH,      -  CANADA 
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STERLING  gasoline  engines,  for 
centrifugal  pump  and  electric  generator 
drives,  are  progressively  and  intelligently 
designed  to  conform  to  the  latest  approv- 
ed automotive  engineering  practices. 


Model  FC  6-cylinder.  146  H.P.  at  1400  R.P.M.  Built  in  4,  6 
and  8  cylinders,  36  to  200  H.P. 

Instantaneous  dependable  power  for  any  emergency 

Write  for  catalog 

STERLING  ENGINE  COMPANY 

Department  C  7 

BUFFALO,  N.Y. 


Eliminate  the  Waste 
of  Money  on  Com- 
mutator and  Arma- 
ture repairs  by  using 
the 

"No  Spark 


CARBON  BRUSHES 

A  mint  of  money  is  wasted  every  year  through 
tiie  installation  and  use  of  hrushes  of  an  improper 
grade.  With  the  correct  grade  of  brush  specified 
the  commutator  and  armature  last  far  longer  and 
repairs  arc  reduced  to  a  minimum. 

We  will  save  you  a  great  deal  of  expense  and 
your  engineer  much  worry  l)y  taking  the  responsi- 
bility of  selecting  the  right  grade  of  material.  Send 
for  our  information  sheet  to-day. 

Write  for  our  latest  bulletin. 

Canadian  Representatives  : 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


DOSSERT  ELBOW  CONNECTOR 

riu-  Uossert  Elbow  Coniuclor  is  iiscl  to  connect  con- 
ductors that  are  at  right  angles  to  each  other.  Every 
connecting  service  is  an  economy-point  for  Dosscrls. 


Dossert  &  Company  n*Iw  ?ork 

H.  B.  LOGAN,  President. 

liviiiH    Smitli,    Canadian  Representative, 
<i02   Xew   Birk.s   Hldg.,  Montreal,  Que. 


Write  for  Prices 


on 


Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


MICA 


KENT  BROTHERS 

Kingston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut    to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


Electrical  Supplies 

Always  in  Stock  for  Immediate  Delivery 


COLUMBIA  BATTERIES 
EVEREADY  FLASHLIGHTS 
CONDUIT  &  FITTINGS 
SQUARE  D  SWITCHES 
EDISON  MAZDA  LAMPS 
RUBBER  COVERED  WIRES 
EMERSON  FANS 


ARROW  FLUSH  &  SNAP  SWITCHES 
APEX  VACUUM  CLEANERS 
TROJAN  ELECTRIC  WASHERS 
MAJESTIC  HEATERS 
SOCKETS  &  RECEPTACLES 
BRAIDUCT  &  FLEXTUBE 
WIREMOLD  &  FITTINGS 


McDonald  &  Willson,  Limited 

Electric  Fixture*,  Supplies  and  Appliances 

347  Yonge  Street  -        TORONTO,  ONT. 


The  National  Cartage  &.  Supply  Co. 

Limited 

Quebec,  Canada 

Western  &  Northern  Cedar 
Poles,  Posts,  Pilings  and 
Railway  Ties 

Prompt  shipments  assured 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


THE    ELECTRICAL    NEWS  August  15, 

THE   NATIONAL  AUTHORITY  FOR  TWENTY-FOUR  YEARS 

THE  1919  EDITION 

"STANDARD  WIRING" 

TELLS  YOU  HOW 

GENERATORS — How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them;  all  diagrams  showing  connections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements. 
MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  gny  class  of  service.  All  diagrams  of  motor 
wiring.    How  tp^\;d  the  proper  size  of  wire  for  any  motor 

A.  C.  single,  two  or  three-phase. 

line   construction,   line  wires, 
^oles  and  their  dimensions  and 
Insulators,  guard  arms,  guy 
6w  to  install  Lightning  arrest- 


POCKET  SIZE 
LEATHER  COVER 


for  direct  currji 
OUTSIDE 
service  wir^ 
weights,  and  how  to  erect  and  protect  them  a 
anchors.    Tree  wiring,  splicing,  service  an(| 
ers.   Transformers  with  diagrams  and 
INSIDE  WIRING— When  and  where 
wire.    How  to  find  the  proper  size  of  vy' 
current,  voltage  and  drop,  either  by  fy 
of  the  book.    How  to  wire  for  two 
three-phase  with  formulae  and 
simple  manner  that  anyone  can 
through  partitions  and  walls  a 
roundings  exist.    When  and 
just  how  to  do  it.    How  to 
taken.    The  proper  way 
Outlet,  Junction  and  Swi 
complete  interior  condn 
duit.    Concealed  kno^ 
electric  and  combina> 
to  use  it.    How  t 
LIGHT  AND  ILLU^ 
latest  data  on  Mazda  anci 
and  semi-indirect  illuminati^ 
ous  classes  of  service  from  sho> 


,  slow  burning  and  weatherproof 
'motors  or  heating  devices  for  any 
y  tables  that  are  given  in  this  section 
tems.    Direct  current,  two-phase  and 
forked  out  for  each  system  and  in  a 
How  to  run  wires  on  walls,  ceilings,  floors, 
^s,  damp  places  and  where  dangerous  sur- 
ftches.   Cut-outs  and   Circuit  Breakers  and 
^w  voltage  systems  and  the  precautions  to  be 
Snap  Switches,  Cabinets  and  Cut-out  Boxes, 
^is.  Wooden  and  Metal  Raceways.    How  to  install 
tfid  metal,  flexible  metal  or  flexible  non-metallic  con- 
^mored  cable.    How  and  where  to  install  and  wire 
How  and  where  to  use  flexible  cord  and  where  not 
^d  gas  filled  lamps  and  the  fixtures  and  rules  required, 
is  meant  by  proper  and  efficient  illumination,  the 
mps  of  every  candle  power  and  wattage.     Direct,  indirect 
Cohere  each  should  be  used.    Illumination  required  for  vari- 
Window  lighting  to  public  halls  and  from  factories  to  small 


residences. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and 
their  equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations. 
The  proper  symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small 
snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  leading  manufacturers  of  officially 
approved  wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all 
supplies  necessary  for  any  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Construction^published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

ELECTRICAL  NEWS,  347  Adelaide  St.  W.,  Toronto 


■  IT   SEniES    DISPUTES    AND,    IF   REFERRED   TO    BEFORE   WIRING,   PREVENTS  DISPUTES; 
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"ANTI- SULPHURIC" 
ENAMEL 


In  many  manufacturing  plants  such  as  en- 
graving houses,  electro-plating  factories, 
etc.,  acid  fumes  are  present  to  such  a  de- 
gree as  to  be  decidedly  destructive  to  ex- 
posed surfaces.  For  all  such  conditions 
"Anti-Sulphuric"  Enamel  will  completely 
solve  the  problem  and  provide  a  quick  dry- 
ing flexible,  glossy  coating  for  the  job.  It 
is  absolutely  resistent  to  acid  fumes  and 
atmospheric  influences.  Use  it  in  .\ccum- 
ulator  rooms. 

Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  II.  M.  Imperial  and  Overseas  GovernmeiUs) 
STOCKED  BY 

SPIELMAN  AGENCIES,  (Regd.) 

Sole  Canadian  Agents  : 

Read  Bldg.,  St.  Alexander  St.  MONTREAL 


GUY 

THIMBLES 

Now  MADE  IN  CANADA 

By  the  Manufacturers  of 

PEIRCE  BRACKETS 

STOCK  DELIVERY 
Mail  Your  Orders  To-day 


Acme  Stamping  &  Tool  Works 

HAMILTON,  ONT. 


LIMITED 


New  Tumbler  Switch 

Snap  Cap — No  Screw 


Quick 
"Make" 

and 
"Break" 


A  Much 
Improved 

Switch 
For  The 
Same 

Money 


Manufacturers 


The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


Thos.  S.  Young.  General  Manager 


Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  fjcws 


MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 
and  Engineering 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial    Western  Lumberman 


Toronto,  Montreal,  Winnipeg,:;: 
Vancouver,  Chicago,  New  York;i 
London,  (Eng.) 
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Canadian  Drill  and  Electric 

Box  Company,  Limited 


1402-10  Queen  St.  East 


TORONTO 


This  Box  is  Finished  with  Ithe 

New  Galvanizing  Process 

nf  which  wc  arc  the  originators.  This  process 
^ives  a  superl)  finish  which  is  miicli  superior  to 
japan,  both  in  appearance  and  durability.  It 
resists  the  acid  test. 

Our  New  Service  Box  No.  1005,  30  Amp.,  125  volt,  double 
pole  size  8  in.  long,  5^  in.  wide,  SJ/^  in.  deep.  It  has  a  carrying 
capacity  up  to  standard  and  i.s  approved  by  Hydro-Electric  Pow- 
er Commission. 

Drop  in  and  e.xamine  these  boxes.    They  will  indeed  mcex 
with  your  approval  and  verify  the  claims  we  make  for  them. 

Wc  carry  a  complete  line  from  30  amp.,  125  volt  up  to  and  in- 
cluding 1200  amp.,  (iOO  volt,  and  we  always  have-on  hand  from 
4000  to  5000  type  E  boxes  ready  for  delivery. 


Form  Steel  Boxes,  Motor  Starting  Switches  (Endo'ed),  Motor 
Drip  Pans,  Motor  Covers,  Rheostat  Boxes  and  Accessories 


EASILY  SOLD 

is  what  the  dealers  who  handle  the  Eden  have  to 
say  about  it,  with  good  profits,  too,  they  add. 

And  they  are  right. 

The  sales  of  Eden  Machines  have  increased  by 
leaps  and  bounds  during  the  past  year.  Women 
everywhere  are  being  educated  to  the  fact  they  need 
not  be  kitchen  drudges,  so  they  are  buying  Washing 
Machines  and  their  preference  has  been 

THE  EDEN 


the  time  tested  machine  with  the  all  metal  body,  and  its  twenty-five  points  of  superiority. 

The  Great  West  Electric  Company,  Limited 

WINNIPEG,  MAN. 
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No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  2^.  inchei,  diameter  1'  inchet 
with  two  i  inch  wire  grooves. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 
wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,   III.,  U.S.A, 

Canadian  Agents: 


R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER.  B.C. 
WINNIPEG,  MAN. 


95   King  St.  East 
401  New  Birks  BIdg. 
406    Vancouver  Block 
703    Confederation    Life  Bldg. 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  LIGHTING 
ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  8'/i  inches;  Width.  SVa 
inches.  Holder,  2%  in.  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


ECONOMY 

renewable 

FUSES 

Owe  their  enviable  prestige  to 
their  consistent  efficiency  in 
performance.  They  are  the 
trusty  guardians  of  millions  of 
circuits  for  thousands  of  users 
who  have  learned  from  experi- 
ence that  they  invariably  mea- 
sure up  to  the  highest  stand- 
ards by  which  fuses  may  be 
judged. 

As  compared  with  the  use  of 
one-time  fuses,  they  cut  annu- 
al fuse  maintenance  costs  80% 
because  an  inexpensive  "Drop 
Out"  Renewal  Link  restores  a 
blown  Economy  Fuse  to  its 
original  efficiency. 

Economy  Fuses  make  friends 
for  the  contractor  who  writes 
them  into  specifications  and 
the  dealer  who  recommends 
them. 

Write  for  Catalog  20 

Economy  Fuse  &  Mfg.  Co. 

of  Canada,  Ltd. 
Unity  Bldg.,  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  high 
Potential  Fuses— to  150,000  Volts. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


AIR  PRESSURE  RELAYS 
Pliiladelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovcrn  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  ft  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 
Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell  Company,  Harvey 
National  Metal   Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC   EXTENSION  REELS 
Cincinnati  Specialty  Mfg.  Co. 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 
BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Drill    &   Electric    Box  Company 
Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 

Federal  Agencies 

G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 
Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground   Cable   Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 
Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

CABLE  RACKS 
Electrical  Engineers  Equiiiment  Co. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Westinghouse  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  Supplies  Company 

CAR    LOADERS    AND  UNLOADERS 
Portable   Macliinery  Co. 

CENTRIFUGAL  PUMPS 
Bovin^   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHANDELIERS 
Beardslee  Chandelier  Mfg.  Company 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln   Electric   Company   of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti  Electrical  Company  of  Canada 
Monarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 
Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS.  INSULATOR 
Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

COAL  HANDLING  MACHINERY 
Portable   Machinery  Co. 

COILS 
Cleveland  Armature  Works 
Electrical  Engineers  Equipment  Co. 

CONTACTOR  THIRD  RAIL  MATERIAL 
Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 
Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 
Ideal  Commutator  Dresser  Company 

CONDENSEliS 
Bovin^  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National  Metal  Molding  Coinpany 
Northern   Aluminum  Company 
CONDUITS 
American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
Insuladuct  Mfg.  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 
Portable   Machinery  Co. 

CONDUIT  BOX  FITTINGS 
Hatheway  &  Knott,  Inc. 
Killark  Electric _  Manufacturing  Company 
Northern  Electric  Company 

CONDULETS  (Marine) 
Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Northern  Electric  Company 

CONNECTORS 
Dossert  &  Company 
Electrical  Engineers  Equipment  Co. 
Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Spielmann  Agencies,  Registered 
Superior  Electrics  Ltd. 

CORDS 

Northern  Elecfr'c  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern   Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Englneerinr  Company 


CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &.W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 
Electrical  Engineers  Equipment  Co. 
Electric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR  BUS  AND  SWITCH 
COMPARTMENTS 
Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson  Glass  Company 

ELECTRIC  RADIATORS 
Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio  ^rass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Bovinff  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

Sterling  Engine  Company 

PANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 

Dayton  Fan  &  Motor  Co. 

Federal  Agencies 

Great  West  Electric  Company 

McDonald  &  Willson 

Northern  Electric  Company 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Staraoing  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Reardslee    Chandelier    Mfg.  Co. 
Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FIXTURE  PARTS 

Friedley  Voshardt  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielntann  Agencies  Registered 

FLBXIBLB  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

FORM  STEEL  BOXES 
Canadian  Drill  &  Electric  Box  Company 

PUSES 

Bussman  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Daum,  A.  F. 

Economy  Fuse  A  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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THIS  TRADE  MARK 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


Make  all  the  money  you  can — in  the  next  three  weeks  with 


THE 


Electric  Fan 


6  inch  retails  in  Canada— $8.50 
9  inch  retails  in  Canada — 12.00 


THE 

IS  THE  ROM\NCE  OF  THE  FAN  TRADE 


The  new  1919  model  and  guarantee  insures  big  business  and  no  complaints.  Our  Saturday 
Evening  Post  ads.  alone  will  sell  thousands  for  the  dealers  in  Canada— IF  YOU  HAVE  THEM— 
Your  sales  are  sure. 

The  dates  of  advertising  are  as  follows:— "The  Saturday  Evening  Post" 
alone— July  5,  July  19,  Aug.  2  Aug.  9,  Aug.  16,  Aug.  23  and  Aug.  30 

The  A.  C.  Gilbert -Menzies  Company*  Ltd. 

439  King  St.  W.,  TORONTO 

GILBERT'S  TOY  MOTORS      ELECTRICAL  SETS      GILBERT'S  VIBRATORS  AND  SEWING  MACHINE  MOTORS 
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FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 
Square  D  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern   Electric  Company 
Power  Plant  Equipment  Company 
Thomson   Company,   Limited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson   Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wm. 

HEATING  DEVICES 
Canadiiri  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HIGH  VOLTAGE  FUSES 

Electrical  Engineers  Equipment  Co. 

HYDRAULIC  MACHINERY 
Boving  Hydraulic   &  Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  Sc.  Knott,  Inc. 

Northern  Electric  Company 
Winter  Joyner,  A.  H. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauMing  &  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  .Service  Siipi>Iics  Company 

Hatheway  &  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney  Electric  Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian   General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electric*  Lta. 


LAMP  BULBS  (Bltctrical) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Canadian  Laco-Philips  Co.,  Limited 
Electrical   Maintenance  &   Repairs  Company 
Hall  &  Co.,  W.  A. 
Hatheway  &  Knott 
Northern  Electric  Company 

LAMP  RENEWER 

G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 

Electrical  Engineers  Equipment  Co. 
Electric  Service  Supplies  Company 
Moloney   Electric  Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Starnping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio  Brass  Company 
Pringle,  R.  E.  T. 
Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  BroSi 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Dominion  Iron  &  Wrecking  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric  Repair  &  Contracting  Co. 
Federal  Agencies 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

MacGovern  &  Company 

Northern  Electric  Company 

Petrie.  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robb'ns  &  Myers 

St.   Catharines  Machinery  Co. 

Thomson  Company,  Limited,  Fred 

Toronto  St  Hamilton  Electric  Company 

Wagner   Electric   Mfg.   Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calcbarfb   *^'*lf-T,ii>>rirqtinp'  Carhr>ti   C r» 

MOTOR  STARTING  SWITCHES 
Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
OVERHEAD  MATERIAL 
Northern   IClcclric  CoTUiiaiiy 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern    Electric  Company 

PAINTS 
Spielmann  Agencies  Regd. 


PAINTS  ft  COMPOUNDS 
G.   &.   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  o(  Canada 

PHOTOMETRICi»L  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Cornpany 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 
Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Electrical  Engineers  Equipment  Co. 
Pliiladelphia  Electric  Co.  Supply  Dcpartnicnl 

PORCELAIN  BUSHINGS 

■  Philadelphia  Electric  Co.  Supply  Departnieni 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company 
MacGovern  &  Company 
Sterling  Engine  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch   Electric  Company 

REPAIRS 

Electrical  Haintenance  ft  Repair!  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian   Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarcli    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADES 

Beardslce  Chandelier  Mfg.  Company 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Compaar 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Meta>  Holding  Company 
Northern  Electric  Company 
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Canadian  Selling  Agents 

FOR 

The  Brown  Instrument  Co. 

Pyrometers,  Thermometors,  Draft  Gauges  etc. 

Famous  Trico  Renewable  enclosed  Fuses,  Zeus 
Alternating^  Current  Electric  Arc  Welding  Plants, 
and  all  Kinds  of  Welding  Supplies. 

Send  us  your  inquiries. 

J.  D.  LACHAPELLE  &  COMPANY 


137  McGill  Street 


Montreal 


Star  Electric  Vibrator 


7/ie  STAR^eiecfri 

VIBRATOR, 


AT  last  we  can  offer  yon  a  i^uarantecd 
trouble-proof  electric  vibrator,  sold 
with  the  understanding  that  it  is 
GUARANTEED    FOR    ONE  YEAR. 
This  is  the  "STAR"  Electric  Massage 
X'ibrator. 

Retail  $7.00 

WRITE   OR  PHONE  FOR 
WHOLESALE   PRICES  TO 

W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West 

Telephone  M.  2898  -  MONTREAL 

Distributors 


Martin  Portable  Vise 
Stand  and  Pipe  Bender 

Your  men  need  this  handy  bench.  It 
makes  conduit  cutting,  threading  and 
bending  very  easy  for  the  workmen. 
A  big  time  and  labor  saver.  Can  be 
moved  anywhere.    Always  "on  the  job." 

No  running  back  and 
forth.    Thousands  in  use. 

Write  for  circulars  and  prices. 
Ask  your  jobber 

H.  P.  MARTIN  &  SONS 

630  Ea»t  Second  St.  Owen»boro,  Ky. 


AUTOMATIC  START  INDUCTION 
POLYPHASE  MOTORS 


are  started  by  closing  an  ordinary  knite  switch  or  any  equivalent 
device.  Therefore,  even  an  inexperienced  operator  cannot  cause 
greater  than  a  predetermined  flow  of  current  at  starting. 

They  operate  quietly  and  have  a  temperature  rise  of  not  more 
than  40  decrees  Centrigrade. 

Let  us  send  you  our  Bulletin  No.  25. 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap   Machinery    Co.,    Ltd.,   157   Shaughnessy    Bldg  , 
McGill  St.,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C.  16 


DIRECT  READING  OHMMETERS 


Thompson-LeveriDg  Co.,  Philadelphia,  Pa.,  U.S.A. 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 
Bissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 
Fiiedley-Voshardt  Company 

STANDS— VISE.  PORTABLE 
Martin  &  Sons,  H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Cornpany 
Canadian   Hart   Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Crouse-Hinds  Company  of  Canada,  Limited. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Electrical  Engineers  Equipment  Co. 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 
Monarch   Electric  Company 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 
Northern  Electric  Company 

TOASTERS 

Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Renfrew  Electric  Company 
Superior  Electrics  Ltd. 

TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 

Cumberland   Electric   Mfg.  Company. 
Dominion  Iron  &  Wrecking  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarcli    Electiic  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric   Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 


TURBINES 
Boving  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

Hamilton  Company,  Wm. 
■MacGovern  &  Company 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,  Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 
Houston  &  Company 

Northern    I'^eclric  I'onipany 
Onward  Manufacturing  Company 
Pi-ingle,  R.  E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WAGON  LOADERS 
Portable   Machinery  Co. 

WASHING  MACHINES 
Northern   Electric  Company 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 
Hamilton  Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian  Allis-Chalmers  Company 

WELDING  EQUIPMENT 
Lincoln  Electric  Company  of  Canada 
WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  _  Underground  Cable  Company  of  Ca« 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


SERVICE 


"Lancashire" 
Ali  British 
Motors 

and 

Spare  Parts 

Carried  in  Stock 
in 

Toronto 


REPAIR£SHOPS    —  TORONTO 


Branch  Office 

602  NewBirksBldg. 

MONTREAL; 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 
Motors 
Generators 
Transformers 


Head  Office 

45  Niagara  St. 

TORONTO 
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CUT  THE  COST 

of  vdiir  ]i()Ic  lines  by  nsincr  <uir 

British   Columbia  Cedar  Peles 

They  last  longer,  look  better,  and  cost  less 
to  erect  than  any  other  kind.  Treated  with 
(.'arbolineiun  or  Creosote  they  make  yon  a 
bijr  savinsf.  Full  information  witliout  anv 
( iblit^ation  from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

Owsral  Sales  Offic«-72  W.  Adam*  St..  Ckioco.  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkervilie,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Standard  Armatures,  Coils  and  Commutators 
in  Stock.  Material  and  Experience  for  Quick 
Thorough  Repairs  on  Every  Size  or  Type  of 

A.C.  or  D.C.  Machine. 
Factory   Recently   Doubled.     100  Electrical 
and  Mechanical  Experts  Anxious  to  Serve  You 

Cleveland  Armature  Works,  Inc. 


Eit.  1895 


Cleveland,  Ohio 


Inc.  1918 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 


aLc^oN 


guards  give  your  lamps 
just  such  protection. 

Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand   the    attention  of 


ever}'  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana. 


"Clearlite"  No.  2609 

"  Clearlite  "  fixtures  are  made  for  almost 
every  purpose  and  to  iiieet  all  conditions. 

Because  of  the  high  quality  glass  they  pro- 
duce a  soft  difTused  light,  without  glare.  The 
especially  designed  white  enameled  reflector 
assures  the  utmost  in  lighting  efficiency,  down- 
ward, where  it's  wanted. 

Write  for  descriptive  folder. 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Lincoln  and  Others,  New  and  Second-hand, 
in  Stock  in  Toronto. 


2—  5  H.P.,  I5OO  R.P.M.  Lincoln 
2—  5  H.P.,    750  R.P.M.  Lincoln 


4—  1      II. P.,  1500  R.P.M,,  Lincoln. 


1  25  Cycle 
/220  Volts 


1—  1 

2—  2 
2—  3 
5—  5 

1—  10 

2—  15 
1—25 
1—25 
1—30 
1—35 


1—  1 
1  —  1 

1—  2 

2—  10 
1—15 
1—35 


750 
1500 
1500 
1500 
1400 
1500 
750 
750 
750 
750 


H.P.  1200  R.P.M., 
"  1200 
"  1800 
"  1200 
"  1200 
1200 


General  Electric 
Lincoln. 
Lincoln. 
Lincoln 

Westinghouse. 

Lincoln. 

Westinghouse. 

General  Electric 

Westinghouse. 

Westinghouse. 


Westinghouse. 
Lincoln. 


25  Cycle 
550  Volts 


1—  1 

2—  2 

3—  IVz 

1—  15 

2—  50 
2—75 
1—100 


1800  R.P.M. 
1200 
1200 
1200 

900 

900 

900 


Lincoln 


60  Cycle 
220  Volts 


60  Cycle 
550  Volts 


Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldfi  TORONTO 


Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 

TORONTO 


Montreal  Office 
128  Cori»tine  Bldg. 


Uni-Lectric  Lighting  Plants 


Farm  Lighting  Stand- 
ardized 110  volts  Di- 
rect Current 

Capacity— 1000  watts. 

Construction  —  Best 
workmanship,  simple, 
accessible,  compact. 

Regulation — Excellent. 

Types — Self  Starting 
(push  button  con- 
trol) or  Hand  Crank. 


Advantages  —  No  batteries  needed  —  save 
charging  loss — uses  standard  code  wiring, 
lamps,  motors,  and  appliances — transmits 
power  over  larger  areas. 

Ontario  District  Agencies  Still  Open 

The  Masco  Company,  Ltd. 

91-93  Queen  Street  East,  TORONTO,  ONT. 


•/■Mr* 

We  have  the  following  new  and  second  hand 


MOTORS  FOR  SALE 


at  very  attrac- 
tive prices 


550  Volts,  3  Phase,  60  Cycles. 


No. 

Horse  Power 

Speed 

Make 

200 

600 

Allis  Chalmers  Bullock 

150 

600 

Allis  Chalmers  Bullock 

C 

125 

720 

Crocker 

Wheeler 

1 

125 

720 

Slip  Ring 

5 

100 

900 

Lincoln 

4 

75 

900 

Lincoln 

1 

75 

1200 

General 

Electric 

4 

50 

900 

General 

Electric 

■A 

40 

900 

Lincoln 

1 

40 

900 

Slip  Rir 

g 

IS 

.■iO 

1200 

Crocker 

Wheeler 

20 

25 

1200 

Crocker 

Wheeler 

20 

1200 

Crocker 

Wheeler 

15 

900 

Lincoln 

(> 

15 

1200 

Crocker 

Wheeler 

4 

15 

1800 

Lincoln 

20 

10 

1200 

Crocker 

Wheeler 

10 

900 

Crocker 

Wheeler 

2:! 

7/2 

1800 

Crocker 

Wheeler 

2() 

1200 

Crocker 

Wheeler  &  C.  G. 

1 

1/i 

900 

Wagner 

m 

5 

1800 

Crocker 

Wheeler 

.10 

b 

1200 

Crocker 

Wheeler 

i 

5 

900 

Crocker 

Wheeler 

:vi 

:i 

1800 

Crocker 

Wheeler 

■A 

1200 

Crocker 

Wheeler 

4 

.•5 

900 

Crocker 

Wheeler 

11 

1800 

Crocker 

Wheeler  &  Lincoln 

Phone  or  \v 

ELECTRIC  MOTOR  & 

413  St.  James  St 
Tel.  Main  2177.    Main  IS. 


rite  us  for  prices 

MACHINERY  CO.,  Limited 

.,  MONTREAL.  QUE. 

Night  Call,  Rockland  .•?523. 
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■i     TMPROAR/OM  ELECMrl;.  CO.cmicaco 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work*.  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  OfTices  and  Branch  Warehouses: 

143  Reaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue.  WINMPEr. 
674  Barrington  St..  HALIFAX. 
W.  H.  Hazlitt  &  Co..  Ltd..  915  Georgia  St.  West,  VANCOUVER 

Prompt  thipment*  from  Factory  or  nearest  Warehouse 


WALGER  CONNECTORS 

Cut  the  time  and  the  costs 

on  every  job  of  interior  wiring 

SPEED  your  work  with  the  Walger.  It  eliminates  blow  torch  and 
solder;  it  makes  each  connection  in  1/5  the  time  at  ^  the  cost — and 
does  a  better  job. 

Better  yet,  every  Walger  installed  is  positive  proof  of  a  perfect  connec- 
tion— appreciated  by  every  Electrical  Inspector  who  ever  went  over  a 
job. 

Passed  by  the  National  Board  of  Underwriters,  and  the  Hydro-Electric 
Power  Commission,  for  No.  12  wire  and  under. 
Write  us  for  sample  and  descriptive  folders. 
Ask  your  jobber  for  Walger. 


Walger  3  Way  Connector 

To  tap  feed  wires  in  outlet  box- 
es. Condulet,  or  on  knob  and 
cleat  work.  Insures  perfect  con- 
nections 


Walger  2  WayConnector 

For  connections,  for  lengthening 
extension  wires,  and  for  ex- 
changing fixtures.  Quick,  easy, 
certain 


Walger  Connector  Company 
Sales  Agent:  c.  JACKSON,  32  Front  St.  West,  TORONTO,  ONT. 


ALLEN 
k  Non-Acid  Sodering  Stick 

is  the  best  for  electrical  work  of 
all  kinds.  It  is  the  only  Sodering 
Stick  approved  by  the  National 
Board   of    Fire  Underwriters. 

Tell  us  your  sodering  problems^ 

Send  for  free  samples :  Sticks,  Paste,  Liquid,  Salts 

BISSETT  &  WEBB 

126  Lombard  Winnipeg,  Man.,  Canada 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 

1305  Bank  of  Hamilton  Building,  Toronto 


Toronto,  Ont. 


Works 

Shawinigan  Falls,  P.  Q. 

ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  inquiries  to  — 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


63. 


THE   ELECTRICAL  NEWS 


AiiRiist  ir,,  HMO 


Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mitcbell 
Perdval  H.  IDilcbell 

Consulting  and  Soptrvltlnf 
Cnglneeri 

Hydraulic,  Steam  and  Electrical  Power  Planta, 
Industrial  and  Municipal  Eng^ineering^. 

Trader*  Bank  Building,  TorontO 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatu*,  Wires,  Cables. 
Insulators,  Transmiision  Toweis  and 
Hardware,  Conduits,  ate. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical.  Electrical.  Hydraulic,  Steam.  Gas 

Plans.  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
626    Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMME1T 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  LightinB  and  Power  Plants 

Telephone  Main  6737  606  McGlll  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6S17       326  W  Crais  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Lif*  Bldg.  TORONTO 


Canadian  Water-Powers  Agency 

( Registered) 

CHARLES  BRANDEIS,  C.E.,  E.E. 

Consulting  Engineer 

We  iiegoti;itc  sale  ami  purchase  of  developed 
and  undeveloped  water  jJowers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mleville 

Steam  and  Hydro-electric  Development*.  Steam 
and  Electric  Railway!.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Tru*t  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Resistered  Attorney 

Expert  In  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
I>erlence  in  Patents  and  Practical  Engineering 

Kent  Building,  TrtortNTrk 
Yonge  and  Richmond  SU.,    '  »  " 


y|pMio.  coPYBiciffs  Ajm]^ 


STANLEY  LIOHTFOOT 

RIO  O  LATENT  •OLtCITOn  AND  ATTOflNIV 

LUMSDCN   BLDC.(^y^J!,^^") TORONTO. 

NEW  aOOKLCT  QP  COMPLETE  INFOnMATION  FHCC 

MBNT.Of*  TH.S  PA^SM)  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 

TORONTO  fMONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General  Devices  &  Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

'Electrical,  Pfaotom«tric*l  and  Physical 
Teata  and  Inspection*". 


80th  Street  and  Elast  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


■■^^    fROCURED  IN  ALL 

I      ^  COUNTRIES 

LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

I    SEND  FOR  HAND  BOOK 

lATENTS  = 

RIDOUT  &  MAYBEE 

Kent  Bldg.,  Yonge  St. 
TORONTO  .       .  CANADA 


ESTABLISHED  1S49 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que. ;  St.  John,  N.B. ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S'. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 

through  not  being  able  to  take  care  of 

your  customers'  business  ? 
How  much  have  YOV  lost  in  Profit  on 

this  business  F 


Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 
You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it.    Why  not  you  ?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


PhoDec 

Adelaide  002 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALWAYS  ON  THE  JOB  " 


Night*  and  Holidar* 
R.  B.  Rothwell.  Supt.,  Beach  1930 
G.  T.  Dale,  Manager,  Beach  1723 


Made  in  Canada 


Formerly 


Orpen  Conduit  Co.,  Limited,  Toronto 
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CANADIAN  PORCELAIN  CO 

LIMITED 

HAMILTON  -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 


Thousands  of 


Patented 


HEATRAYS 

will  be  sold  this  year.    Have  you  ordered 

your  stock? 

//  not,  get  in  touch  with  us  NOW 
and  save  disappointment 

The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


Vol.  XXVIII    No.  17 


Toronto,  September  1,  1919 


Repulsion  Start  Induction 

Single  Phase  Motors 


Their  heavy  starting  torque,  quiet 
operation  and  adaptability  for  au- 
tomatic and  remote  control  make 
them  desirable  for  driving — 

CARBONATORS 
HOUSE  PUMPS 
REFIGERATORS  (House) 
CREAM  SEPARATORS 
AND  SIMILAR  APPARATUS 

A  Fuse  which  will  protect  while  running  is  usually  sufficient  for  starting. 

1/10  to  40  horse  power. 

Manufactured  By 

CENTURY  ELECTRIC  CO. 

General  Office— 1827  Pine  Street 

SAINT  LOUIS,  MO. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto.  Great  West  Electric  Co.,  Ltd.,  Winnipeg. 

Rudel-Belnap    Machinery    Co.,   Ltd.,   137    Sliaughnessy    Building,  McGill  Street,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  \'ancouver,  B.C. 


Illustrating  1/10  to  1/4  H.P.  Motor 
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YOU'VE  seen  it  The  large  Reel  with 
the  Northern  Electric  Company's 
name  on  either  side.  You  can  see  it 
wherever  wire  work  of  any  kind  is 
being  done.  In  the  small  hamlets 
and  in  the  large  cities  throughout 
the  Dominion,  it  is  a  familiar  sight  by 
the  street-side. 


Quality,  Dependability  and  Service 
is  what  has  made  the  NORTHERN 
ELECTRIC  COMPANY  LIMITED 
the  largest  manufacturers  of  bare 
and  insulated  Wire  and  Cable. 


Paper  Insulated  Lead  Covered 
Telegraph  Cable 


Paper  Insulated  Lead  Covered 
Telephone  Cable 


Our  Nearest  House  will  be  glad  to 
furnish  specifications  and  prices  on 
any  type  of  bare  or  insulated  wire 
and  cable  for  electrical  purposes — 
write  us  to-day. 

Northern  Elsctric  Compony 

LIMITED 


Paper  In<iulated  Lead  Covered 
Power  Cable 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 


/ 


k 
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Sangamo   Integrating  Meters 

EXCEL  IN 

Accuracy,  Permanency  and  Simplicity  of  Adjustment 


IQOOO 


.*  5  6,  KILOWATT  /TJN"^*.^ 


If  you  use  Sangamo  Meters 
you  will  have  these 
advantages: — 


(1)  The  moving  element  is  not 
dismantled. 

(2)  The  new  potential  coil  built 
on  the  core  is  replaced  as 
a  unit 

(3)  Current  Coils  can  be 
changed  in  a  few  seconds. 


(4)  The  Air  Gap  does  not 
change  as  all  parts  are 
dowelled. 

(5)  Simplicity  and  thorough- 
ness of  design  makes  faulty 
assembly  an  impossibility. 

Write  our  nearest  house  for 
particulars  and  prices 


North(^rft  Ekctr/c  Compaftf 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 
VANCOUVER 


REGINA 

CALGARY 

EDMONTON 


4 
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'TSrationaF 


TWO  WIRE  ONLY 


THREt  AND  FOUR  WIRE 


Inter-connecting  Metal  Moldings 


.  Atlanta 
Boston 
Buenos  Aires 
Buffalo 


No.  222  Molding  is  for  two  wire  work 
only:  it  is  neat,  easy  to  install  and  ec- 
onomical. May  be  used  as  an  indepen- 
dent system  or  in  com- 
bination  with  No.  333.  — 


No.  333  Molding  is  for  three  and 
four  wire  work.  It  bears  the  same 
relation  to  No.  222  as  3-4  inch  con- 
duit to  1-2  inch,  and 
should  be  used  for 
main  and  feeder  cir- 
cuits and  where  necessary  to  install 
two  parallel  two  wire  circuits. 
The  line  of  fittings  and  devices  is 
complete.  Write  for 
our  Installation  Chart 
and  Complete  Descrip- 
tive Bulletin  101. 

Haiional  Metal  Molding  G 

1118  Fulton  Building 
PITTSBURGH,  PA. 


("hicago 
Dallas 
Denver 
Detroit 


Havana 
Los  Angeles 
Manila 
New  York 


Paris 

Philadelphia 

Portland 

Rio  de  Janeiro 


Salt  Lake  City 
San  Francisco 
Seattle 
St.  Louis 


Canadian  Distributors— Canadian  General  Electric  Co.,  Limited 
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IGOLDCN  GLOW 


GOLDEN  GLOW 


GOLDENGLOWl 


GOLDEN  GLOWl 


i 


I 


i 


For  Interurban  Service 


For  Interurban  Service 


"Golden  Glow'' 

Ideal  for  Interurban  Service 


The  various  types  of  "  Golden  Glow  "  Headlights  for 
interurban  service  all  project  powerful,  penetrating, 
steady,  non-blinding  beams  of  "  Golden  Glow  "  light — a 
volume  of  light  actually  greater  than  the  average  arc 
headlight  projects. 

The  secret  lies  in  the  high  efficiency  of  "Golden  Glow" 
greenish  glass  reflectors  and  the  general  make-up  of  the 
headlight  through  and  through. 

Therefore  when  you  adopt  "  Golden  Glow  "  on  your 
cars  you  are  buying  headlights  scientifically  correct  in 
principle  and  design. 

Place  your  order  now,  and  soon  your  cars  will  be 
headed  by  beams  of  cheery  "Golden  Glow." 

Write  for  more  information 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.  50  Church  St.      Monadnock  BIdg 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Diatributor* 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Bids.       703  Csnfederation         33  Melinda  St. 
LifeBMs. 


:goldenglOW1 


-GOLDEN  GLOW  I 
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Don't  Waste  Power  Through  Antiquated  Turbines 

Smith  Hydraulic  Turbines  Insure 

Efficiency  and  Stability  ^J^^^ 


Above  illiibd  alioii  shuus  single  vertical 
shaft  unit  for  open  flume  installation,  de- 
veloping 2,000  li.p.,  100  r.p.m.,  2ij'  head. 


The  illustration  to  the  right  shows  one 
of  two  single  horizontal  "  SMITH  ' 
units  furnished  CliicoiUinii  Pulp  Co., 
Ouialchouan  Falls,  P.Q.,  to  leplace  an 
inefficient  installation  of  foeign  design. 
Kach  develops  1800  li.P.,  "250  R.P.IVI., 
luulcr  2:{0  ft.  head. 

V/ritj  for  Bulletin  "N" 

S.  Morgan  Smith  Co. 

YORK,  PA. 
H.B.  VAN  EVERY,  Representative 
405  Power  BIdg.,  MONTREAL 


We  hav£ 


the  following  new  and  second  hand 


MOTORS  FOR  SALE 


at  very  attrac- 
tive prices 


550  Volts,  3  Phase,  60  Cycles. 


No, 

Horse  Power 

Speed 

Make 

200 

liOO 

Allis  Chalmers  JUillock 

'{ 

150 

GOO 

ADis  Chalmers  Hullock 

0 

125 

720 

Crocker 

Wheeler 

1 

125 

720 

Slip  Ring 

5 

100 

900 

Lincoln 

4 

75 

900 

Lincoln 

1 

75 

1200 

General 

Electric 

4 

50 

900 

Geneial 

Electric 

.-{ 

40 

900 

I^incoln 

1 

40 

000 

Slip  Ring 

l.S 

30 

1200 

Crocker 

Wiieeler 

20 

120(» 

Crocker 

Wheeler 

•jr, 

20 

1200 

Crocker 

Wheeler 

2 

15 

900 

Lincoln 

(j 

15 

1200 

Crocker 

Wheeler 

4 

15 

ISOO 

Lincoln 

20 

10 

1200 

Crocker 

Wheeler 

10 

900 

Crocker 

Wheeler 

•Si 

ISOO 

Crocker 

Wheeler 

2(i 

7/. 

1200 

Crocker 

Wheeler  & 

C.  C. 

1 

1/. 

900 

Wagner 

(iO 

5 

1800 

Crocker 

Wheeler 

1200 

Crocker 

Wheeler 

1 

o 

900 

Crocker 

Wheeler 

32 

:i 

ISOO 

Crocker 

Wheeler 

1.5 

:i 

1200 

Crocker 

Wheeler 

4 

3 

900 

Crocker 

Wheeler 

11 

1800 

Crocker 

Wheeler  & 

Lincoln 

Phone  or  write  us  for  prices 

ELECTRIC  MOTOR  &  MACHINERY  CO.,  Limited 

413  St.  James  St.,  MONTREAL.  QUE. 
Tel.  Main  2177.    IVfain  l,'^.  Night  Call,  Rockland  .'5523. 


REPAIRS 

Experts  in  Repairing  Motors,  Dyna- 
mos and  Transformers.  And  re- 
designing to  meet  changed  conditions, 
lujuipped  with  plant,  material  and  ex- 
perience to  handle  all  makes  of  Am- 
erican or  ]£nro])ean  Construction. 

Montreal  Armature  Works  Ltd. 

131  St.  Alexander  St.       -  MONTREAL 


Three  General  Types. 
Squirrel  Cage,  Slip 
Ring  and  Internal 
Starter  Motors.  And 
every  motor  is  Quality- 
built-in.  The  best  that 
engineering  and 
skilled  labor  can  pro- 
duce. 


Send  for 
11713. 


Bulletin 


Wagner  Type  B  W 
(  Self-starting) 
Polyphase  Motor 


ot  Cana<ifl  Limited- Montxeal 

Power  IJldg.,  Montreal. 


347  Adelaide  St.  W.,  Toronto. 

457 


Only  sodering  flux 
approved  by  National 
Board  of  Fire  Under- 
writers. 


A  Sodered  Joint  is  no  Stronger 
Than  its  Flux 

BISSETT  &  WEBB  LIMITED 

126  Lombard  St.  Winnipeg,  Canada 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAI,  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  fom  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33.  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITrSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle       Secondary  List 


Catalogue 
No. 
411(K! 


Primary 
Voltage 
100-120 
100- 120 


CO 


Secondary 
Voltage 

S  1,50 
S  2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.     Prompt  deliveries. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,    Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  BIdg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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Acme  Stamping  and  Tool  Works 

Allen  Company,  L.  B  

Allen   Inspection   Company    .  .  . 


Banficld  &  Co.,  W.  H  

Beaubien,  De  Gaspe   r)4 

Benjamin  Electric  Mfg.  Co.   .  . 

Bissett  &  Webb   (i 

Boston  Insulated  Wire  &  Cable  Co.  50 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   54 

Brandeis,  Charles   54 

Branston  Company,  Charles  A.  ... 

British  Aluminium  Company  

Bussman  Electric  Co  

Calebaugh  Self  Lubricating  Carbon 

Company   Ki 

Canada  Wire  and   Cable   Company.  50 

Canadian  Bridge   Company    (il 

Canadian  Crocker  Wheeler  Co   22 

Canadian  Drill  &  Electric  Box  Co.  45 
Canadian  General  Electric.  Co.  . .  .  20-21 

Canadian  Hart  Accumulator  Co.  .  .  .  51 

Canadian  Krantz  Mfg.  Co   17 

Canadian  Laco-Phillips  Co.,  Ltd.  .  . 

Canadian    Porcelain    Company    ....  i:! 

Canadian    Westinghouse    Company.  ()2 

Century   Electric   Company    1 

Chamberlain  &  Hookham  Meter  Co., 

Limited  

Cincinnati  Specialty  Mfg.   Co   55 

Clemens  Electrical  Corporation   .  .  . 

Cleveland  Armature  Works   

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co.  . .  52 

Cutter  Company,   7 

Cutter  Company,  Geo.  

Dennison,  H.  J.  S   54 

Devoe  Electric  Switch  Company  .  .  10 

Dessert  &  Company   4« 

Duncan  Electrical  Company   52 


Economy  Fuse  and  Mfg.  Co  

Electric  Maintenance  &  Repair  Co. 
Electric  Motor  &  Machinery  Co.  .  . 
Electric  Service  Supplies  Company 
Electrical  Testing  Laboratories   .  .  . 


6:^ 
6 


54 


Equator  Mfg.  Company    45 

Ewart  &  Jacob   54 

I-arber,  S.  W  

l-'erranti   Electric  Company    Ki 

Flexible  Conduit  Company    47 

I<Viedley  Voshardt   Co   (11 

G.  C.  A.  Mfg.  Co   40 

G.  &  W.  Electric  Specialty  Co.   .  .  54 

Gest,  G.  M.,  Limited    17 

Gilbert-Menzies  Co.,  A.  C  

Great  West    Electric   Company    .  .  . 

Hamilton  Company,  Wm  

Hatheway  &  Knott   7 

Hessco  Company   24 

Illinois  Electric   Porcelain   Co   52 

Jefferson   Glass   Company    12 

Joyner,  A.  H.  Winter,  Limited   ...  54 

Jones  &  Glassco   63 

Kelsch,  R.  S   54 

Kent  Brothers   

Kerry  &  Chace,  Limited   54 

Lachapelle,  J.  D.  &  Co   46 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup    Companj'    8 

Lightfoot,  Stanley   54 

Lincoln  Electric  Company  of  Canada  53 

Lindsley  Brothers  Company   49 

Lowry  Power  Equipment  Co.,  E.  A. 

Lyman  Tube  and  Supply  Company  5 

AlacGovern  &  Company   53 

Martin  &  Sons,  H.  P  

Masco  Companj'   55 

McDonald  &  Willson   14 

McGill  Manufacturing  Company  ...  49 

Mica  Company  of  Canada,  Ltd.  ...  61 

Mitchell,  Charles  H.  &  Percival  H.  54 

Moloney  Electric  Co.  of  Canada  .  .  13 

Monarch  Electric  Company    16 

Montreal  Armature  Works    6 


National  Cartage  &  Supply  Co. 
National  Conduit  Co  


Natirjnal    FJectric    Healiiig  Co  

National  Metal  Molding  Co   4 

New  Process  Specialty  Co   55 

Northern  Aluminum  Company   ....  49 

Northern  Electric  Company   2-3 

Oiiio   Brass  Company   

Packard   Electric  Company    15 

Pass  &  Seymour    18 

Petrie,  H.  W   44 

Philadelphia  Electric  Company  Sup- 
ply Dept   19 

Philip  &  Sons,  E.  J   .54 

Phillips  Electrical  Works,  Eugene  F.  43 
Pittsburgh  Reflector  &  I llumir.atiiig 

Company   r>() 

Pratt  &  Whitney   GO 

Pringlc,  R.  E.  T.,  Ltd   52 

Rcdmonal   Chemical   Products   (  ■ 

Ridont  &  Maybee   51 

Robbins  &  Myers  Company    23 

Robertson  Ltd.,  J.  M   54 

Robertson  Mfg.  Co.,  P.  L   14 

Salisbury  F21ectric  Co  

Sammett,  M.  A   54 

Sangamo  Electric  Mfg.  Co  

Sm'ith  Company,  S.  Morgan    6 

Spaulding  &  Sons  Company,  J.   ...  50 

Spencer,  W.  H   57 

Spiclman  .'\gencies,  Regd   45 

Standard  I'nderground  Cable  Com- 
pany of  Canada,  Ltd   55 

Steel  Company  of  Canada    11 

Sterling  Engine  Company    46 

Superior  Electric  Company  

Tallman  Brass  and  Metal  Co   49 

Thompson,  Clarence                      ...  54 

Thompson,  Fred  &  Co   64 

Thompson-Levering  Co   50 

Thordarson  Manufacturing  Company  61 

Toronto  and  Hamilton  Electric  Co  61 
Tubular  Woven  Fabric  Company  .  . 

Wagner  Electric  Manufacturing  Co.  6 

Walger  Connector  Co.  :   59 

Ward    Leonard    Electric  Company. 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 


Accurate — Rugged  —  Inexpensive 

In  factory  or  field,  the  Type  S  set  will  ([uickly  and  accurately  measure-  resistance  or  locate 
faults.  It  will  withstand,  without  detriment  to  its  electrical  qualities,  the  knocks  which  such 
a   set   is  hound   to   ftet.     It  is   of   the   Dial   Decade  Type,   and   therefore   simple   to  operate. 

Excellent  design  plus  quantity  production  enahies  a  low  price  without  sacrificing  accuracy 
— ratio  coils  1/20  per  cent,  rheostat  coils  1/10  per  cent  guaranteed. 

The  removable  suspended  coil  galvanometer  deflects  a  millimeter  per  microampere.  This 
combination— accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpcnsivc- 
ncss — is  found  only  in  the  Type   S  set. 


PRICE  $75.00 

Bulletin    N530    gives  details 

THE  LEEDS  &  NORTHRUP  CO. 


4901  Steaton  Ave. 


PHILADELPHIA,  PA. 


September  1.  1919 


THE   ELECTRICAL  NEWS 


9 


A  "(Jalvaduct"  Building 


"GALVADUCT 

and  LORICATED 


GALVADUCT 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated 


LORICATED 


it 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 
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THE 

DEVOE  ELECTRIC  SWITCH 

COMPANY 

Our  latest  Bulletin,  No.  19,  describing  complete  line  ot  our  new 
Safety  Type  Service  Switches  is  now  ready  for  distribution. 

If  you  have  not  received  your  copy  write  us. 


100  AMP.  550  VOLT. 

All  our   Safety  Type  Switches  are  examined   and   labelled  under  the   direction   of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 


**  We  Lead,  watch  the  Others  Follow 


THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 
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HAMILTON"  PIG  IRON 


BY  PRODUCT  COKE 
SULPHATE 

of  AMMONIA         B£isic  Malleable  Foundry 


STEEL  &  IRON  BARS 

OPEN  HEARTH 
STEEL  SHEETS 


FORCINGS 

Car  Axles 
Shape  and  Drop 

Forcings 
Carriage  and 
Automobile 
Hardware 


POLE  LINE 
HARDWARE 

(Blacfc  and  C#hranu«lj 

Pole  Steps 
Cross  Arm 

Braces 
Guy  Clamps 
Guy  Rods 


SCREWS 

Steel,  Brass 
and 
Bronze 
Wood  and 
Machine 
Screws 


NAILS,  SPIKES 
& 

RIVETS 

Wire 
Cut 

Boat  and  Horse 
Shoe  Nails 
Railway 
Pressed  and 
Drift  Spikes 

Tacks 
Shoe  Nails 
Steel  and 
Copper  Rivets 
Burrs 


Bars 


Purchase  the  Products 

of 

Canadian  Mills 


|0  uphold  the  Glory  we  have  jointly  earned — to  honor  our 
noble  dead — to  comfort  the  wounded,  and  extend  to  the 
men  returned  the  hand  of  prosperous  welcome,  we  must 
cast  aside  all  forebodings  and  face  the  future  with 
unbounded  courage  and  confidence  and,  without  a  shadow 
of  doubt,  declare  to  the  World  that  this  Nation,  which  was  so 
quickly  and  successfully  transformed  to  a  War  basis,  can  be 
depended  upon  to  revert  to  Peace  conditions  with  equal  success. 
The  buyer  and  seller  must  recognize  their  duty  to  the  Nation 
and  co-operate  fully  to  the  end  that  all  products  that  can  be 
produced  in  Canada  by  Canadian  workmen  shall  not  be 
purchased  elsewhere. 

DUR  Duty  is  plain;  Canada  with  Canadian  labor  and 
capital  can  produce,  manufacture  and  distribute  products 
sufficient  to  keep  the  wheels  of  industry  turning  to  the 
limit.  The  song  of  Prosj>erity  and  Happiness  should  ring  out 
all  over  the  land.  Let  us  sincerely  pledge  to  the  extent  of  our 
needs,  to  purchase  materials  produced  in  Canada  by  Canadian 
Workmen,  and  the  result  of  our  efforts  will  return  to  us  the 
Blessings  of  a  Prosperous  and  Happy  Nation. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


Blooms 


BiUets 


Wire       Wire  Rods 
Sheets 
Horse  Shoes 


RAILROAD 

TRACK 
MATERIAL 

Angle  Bars 
Track  Bolts 
Tie  Plates 
Tie  Rods 
Spikes 


WROUGHT 
PIPE 

Black  Pipe 
Galvanized 
Pipe 
Nipples 
Couplings 


LEAD 
PRODUCTS 

Lead  Pipe 
White  Lead 
Shot 
Putty 


WIRE 

Steel  &  Brass 
Copper  &  Bronze 
Heavy  and  Fine 
Bright  Annealed 

Coppered 
Galvanized  and 
Tinned 
Stranded 
Steel  and  Copper 
Cable 
Clothes  Line 

Staples 
Barb  Wire 
Woven  Wire 

Fencing 
Fence  Gates 


Angles 

Channels 
Plow  Beams 
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MADE-IN-CANADA 

Illuminating  Glassware 


AT  OUR  FACTORY  IN  TORONTO 
We  manufacture  from  the  raw  materials  a  line  of 

Illuminating  Glassware 

comprising  over 


2,000 


Shapes,  Sizes,  Designs  and  Colorings,  and  the  Hne 
is  constantly  being  added  to 


►      •.    <  -* 


Always  insist  on  having  Canadian-Made 

Illuminating  Glassware 

JEFFERSON  MAKE 

The  manufacture  of  street  lighting  globes  made  from  our  ''Moonstone" 
and  "Lumo"  high  efficiency  glass  is  a  specialty  with  us. 

Jefferson  Glass  Company,  Limited 

Factory  and  Head  Office  :  388  Carlaw  Ave.  lyi  ^  ^  lyj  -p  ^ 
Down  Town  Show  Rooms:    164  Bay  Street      1       K  LIIN  1  Vj 


MONTREAL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 


t 
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Used  From  Coast  to  Coast 

On  the  most  important  jobs 

MOLONEY 

TRANSFORMERS 


3  Phate 
POWER  TRANSFORMER 


They  consistently  meet  the  demand 
where  reHable  service  is  sought  for;  and 
their  efficiency  is  proven  by  the  universal 
satisfaction  they  are  giving — a  purely 
Canadian  made  product. 

Large  stock  of  Service 
Transformers  on  hand 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  DarHng  &  Co.,  Ltd.  Vancouver     Genera  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 


CANADIAN  PORCELAIN  CO 


LIMITED 


HAMILTON  -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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ELECTRICAL 

SUPPLIES 

ALWAYS  /y\^V\ 
IN            B  V| 
STOCK        li  fl^yf 

FOR 
IMMEDIATE 
DELIVERY 

EDISON  MAZDA  LAMPS 
WIRE,  CORDS  AND  CABLES 
WIRING  DEVICES,  ALL  KINDS 
CONDUIT  AND  FITTINGS 
SQUARE  D  SAFETY  SWITCHES 
SQUARE  D  MOTOR  STARTERS 

ECONOMY  FUSES 
EMERSON  FANS 
LIGHTING  FIXTURES 
LAMP  GUARDS 
LAMP  REFLECTORS 
DOUBLE-SURE  TAPE 

McDonald  &  Willson,  Limited 

347  Yonge  Street 

TORONTO,  ONT. 

A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 
Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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Varnish  Treatment 
of  Coils 
by 

Vacuum  Process 


Perfect 
Insulation 


Mica  Barriers 


Strong 
Rugged 
Durable 


SERVICE  TRANSFORMERS 


Steel  Cases 


Light  in  Weight 


Easy  to  Handle 


Will  Not  Leak 


Unsurpassed 
Appearance 


Operating 
Characteristics 
The  Best 


WELDED  STEEL  CASES 


We  Build  Large  Power  Transformers 

Special  Furnace  Transformers 
Current  and  Potential  Transformers 


THE  PACKARD  ELECTRIC  CO.,  Ltd. 


ST.  CATHARINES,  ONT. 


Confederation  Life  BIdg.,  Winnipeg 

Agents:    Eastern  Electric  Co.,  Limited,  St.  John,  N.B.  Rose  &  O'Hearn,  Special  Agents 

Northwest  Supplies  Limited,  Vancouver,  B.C.  Toronto,  Ont. 


H.  S.  BROWN,  Ottawa,  Representative 
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PROTECTION 

Use 

MONARCH  OIL 
CIRCUIT  BREAKERS 


Double  Pole 


Four  Pole 


Three  Pole 


Single  Throw 
Double  Throw 

Automatic 
Remote  Control 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate 
Cell  Mounting 

Made  in  Canada 
by 


Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


There '  s  a  Big  Difference  with 


They  reduce  tlie  wear  on  machines  90%  because  the 
hihrication  lasts.  Your  men  will  know  the  advantage 
of  NO  SPARK  brushes  over 
llic  average  carbon  brush.  NO 
SI'.XRK  brushes  will  not  chip, 
split,  or  crumble.  By  contain- 
ing lasting  lubrication  NO  SPARK 
brushes  provide  frictionless  con- 
tact, eliminate  noise,  and  produce 
a  permanent  glazed  surface  on 
the  commutator  bars.  Full  details 
and  prices  on  request. 


CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Calumbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


 •<;^  


rERRANTI 


 ^  s 

^   /i 


Ammeters 

Voltmeters 

Recording  and 
Indicating  In- 
struments 

Oil  Switches 


FERRANTI  METERS 
and  TRANSFORMERS 


Disconnecting 
Switches 

Generator 
Panels 

Motors 

Switchboard 
Fittings  &  Bus- 
Bar  Supports 


Are  giving  efficient  service  in  all  parts  of  the  world, 
and  are  made  for  any  size  and  any  voltage.  Pole  Type 
and  Instrument  Transformers  and  House  Service  and 
Power  Meters  are  manufactured  in  Canada  by  Canadian 

labor  and  materials 

Ferranti  Electrical  Co.  of  Canada,  Limited 


26  Noble  St. 
TORONTO 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd.  592  Notre  Dame 
HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleman 
Timmins 


^  s-y  





September  1,  1919 


THE    ELECTRICAL  NEWS 


17 


G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Vancouver 


Head  Office 

Power  Building 
Montreal 


Winnipeg 


Sure,  Safe  and 
Fool-proof 

While  the  essence  of  Krantz  service  is  safety  first,  it 
also  carries  insurance  of  positive  operation  and  displays  a 
system  which  is  commendable  for  its  simplicity.  No  live 
part  is  exposed.  If  adjustment  is  necessary  the  electrician 
ma}'  unlock  the  inner  chamber  and  uncover  the  contacts 
which  normally  are  closed  and  locked  from  the  child  or 
prying  operator. 

In  design  and  finish  these  boards  are  found  to  add  har- 
moniously to  the  appearance  of  any  wall. 

THE  CANADIAN  KRANTZ 

Electric  and  Manufacturing  Company 
95  King  St.  East,  TORONTO 

401  New  Birks  BIdg.,  Montreal,  Que. 

402  Vancouver  Block,  Vancouver,  B.C. 

703  Confederation  Life  RIdg.,  Winnipeg,  Man. 


Krantz  Panel  Boards 
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QTiQ  Socket 


V 


The  K©Lj 


A  Lamp  in  a  P&S 

ghMrlok  Socket 


cannot  lose  contact  or  work  out  of  the 
socket,  no  matter  how  much  vibration  it 
may  be  subjected  to,  and  it  cannot  be 
removed  from  the  socket  by  anyone  who 
does  not  have  a  jh-Mrlol^  master  key. 

With  the  key — a  twist  of  the  wrist  and 
the  lamp  is  removable. 

P&S  ^^'^-'''-^^^-^l  Sockets  prevent  acci- 
dents, absolutely  preclude  the  taking  of 
lamps  from  sockets  except  by  authorized 
persons,  and  prevent  the  improper  use  of 
light  sockets  for  heating  appliances  or 
other  apparatus  which  may  overload  the 
circuit  or  permit  unauthorized  use  of  cur- 
rent. 


Canadian  Sales  Department: 

PASS  &  SEYMOUR,  Inc. 

Standard  Electrical  Wiring  Devices 

SOLVAY,         -  N.Y. 
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Die-Cast  Metal  Bushings 


1$  I 


Do  Away  With  Clamps 

Clamped  fittings,  because  of  irregu- 
larities in  themselves  or  in  the  porce- 
lain, may  exert  excessive  spot-pressure 
upon  your  insulators.  Cemented  fit- 
tings work  loose  under  continuous  vi- 
bration or  may  crack  the  porcelain  by 
reason  of  the  cement's  shrinkage. 

In  "FRANKLIN"  Post  Type  Insu- 
lators, such  fittings  are  eliminated. 
"FRANKLIN"  construction  provides 
metal  bushings  which  are  moulded  to 
the  porcelain. 

The  intimate  contact  of  these  bushings  with 
every  point  of  the  porcelain's  circumference, 
brings  about  an  even  distribution  of  strains. 
Thus  the  carrying-  capacity  of  the  Insulators 
is  multii)lied.  and  the  likelihood  of  a  break- 
down reduced  to  the  minimum. 

Freedom  from  flash-over  points  and  a  gen- 
eral structural  superiority  which  is  apparent  in 
every  detail,  also  recommend  "FRANKLIN" 
Post  Type  Insulators  to  your  consideration. 

Other  "FRANKLIN"  Specialties  for  Gener- 
ating Stations  are  Disconnecting  Switches, 
Potheads,  Doors  for  Bus  and  Switch  Compart- 
ments, Instrument  Cutout  Switches,  Cleat 
Type  Insulators,  Air  Pressure  Relays,  and  the 
new  "FRANKLIN"  FUSE.  Write  for  des- 
criptive Bulletins. 


SELLING  AGENTS 


THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132  South  Eleventh  Street 
Philadelphia 
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Premier  Vacuum  Cleaners 


Service  is  the  yardstick  by  which  men 
and  institutions  are  measured.  Find  the 
merchant  whose  first  thought  is  of  ser- 
vice to  his  patrons  and  you  will  have 
found  the  store  where  reliable  merchan- 
dise is  sold.  In  most  cities,  this  store  is 
the  home  of  Premier  Cleaners,  or  soon 
will  be. 

Premier  Cleaners  are  members  of  the 
greatest  of  all  service  families — Elec- 
trical Appliances  which  are  powered  by 
the  always  reliable  C.G.E.  motors. 


Our  National  Advertising  will  create 
a  demand  for  Premier  Cleaners  that  the 
live  dealer  will  benefit  by  to  the  extent 
of  his  own  individual  efforts  in  directing 
the  demand  to  his  own  store. 

Use  your  greatest  selling  asset — your 
show  windows — and  link  up  with  our 
National  Campaign. 

Electrotypes  and  advertising  matter 
furnished  free  upon  request.  ' 


Write  our  nearest  Sales  Branch  for  full  particulars 

Canadian  General  Electric  Co.,  Limited 

Head  Office      -  TORONTO 

Branch  Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Are  You  Sharing  in  the  Sales 
of  the  Edison  Mazda? 

That  a  national  demand  exists  for  Mazda  Lamps  is  borne  out  in  the  immense 
volume  of  our  present  output.  Mazda  service  to  the  public  in  giving  better  light  at 
less  cost  has  been  the  prime  factor  in  creating  this  demand — a  service  that  has  made 
one  sale  ensure  another,  and  has  established  the  name  Mazda  as  the  symbol  of  light- 
ing efficiency. 


Mazda  is  &  source  of  profit  to  the  deal- 
er because  its  consistent  value  to  the 
public,  supported  by  a  powerful  national 
advertising  campaign,  guarantees  steady 
custom. 

You,  Mr.  Dealer,  should  share  in  their 
profit.    We  are  ready  to  help  you  link  up 


your  business  with  our  national  advertis- 
ing— to  co-operate  with  you  in  getting 
the  utmost  lamp  sales  for  your  district. 

A  line  now  from  you  will  bring  you 
some  interesting  facts  on  how  Mazda  can 
pull  business  for  you. 


Canadian  General  Electric  Co.,  Limited 

Head  Office        -  TORONTO 

Branch   Offices:    Montreal,   Quebec,   Halifax,   Sydney,    St.   John,  Ottawa,   Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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This  Rotor  design  makes  any  man's 
Motor-money  go  farthest 

Why?    It'vS  as  near  100/  efficiency  as  our  30  years  of  experience  has 

discovered.    The  solid  metal  winding  allows  no  loose  joints.  There 

are  no  bolts,  rivets,  or  screws  to  work  loose.  No  sparking  or  arcing 
at  bars  or  rings.    Longer  life — of  course! 


JVorr/rer/r  Ekctr/c 

LIMITED 

Montreal     Halifax     Ottawa    Toronto     London    Winnipeg     Regina     Calgary  Vancouver 

Canadian  Crocker- Wheeler  apparatus  and  service  are  available 
at  all  of  the  above  offices 


Compafty 


THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Worki  District  Offices 

ST.  CATHARINES,  ONT.  TORONTO  MONTREAL 
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Both  Appreciate  the  Advantages  of 
R  &  M  Motor  Equipment 


The  superintendent  of  the  factory  which  makes 
electric-driven  devices  likes  the  R  &  M  Motor 
because  the  motors  supplied  him  are  perfectly 
adapted  to  his  product.  His  manufacturing- 
problems  are  simplified  and  the  efficiency  of  his 
product  is  inreased. 

And  the  sales  manager  likes  the  R  &  M 
Alotor  in  the  product  he  has  to  sell  because 
R  &  M  Reliability  holds  business  for  him  and  re- 
duces selling  expense.  He  finds,  too,  that  the 
name  Robbins  &  Myers  used  in  connection  with 
his  device  creates  added  prestige  for  his  goods. 
For  many  years  of  dominant  advertising  in  the 


leading  general  magazines  has  made  R  &  M 
Quality  something  which  is  generally  known 
everywhere. 

The  R  &  M  Motor  is  the  one  motor  everyone 
knows  about.  Every  prospective  user  of  a  motor 
driven  device,  whether  for  home,  office,  store  or 
factory,  recognizes  the  R  &  M  Motor  as  the  best 
insurance  of  reliable  service  from  the  machine. 

From  both  standpoints — service  reliability  and 
saleability — manufacturers  find  advantages  with 
R  &  M  Motors.  And  for  the  same  reasons,  deal- 
ers find  maximum  satisfaction  and  profit  in  the 
sale  of  devices  so  equipped. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


La  Cie  Codere  4  Fils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  Electric  Co.        John  Starr.  Son  &  Co.,  Ltd. 
St.  John  Halifax 


Great  West  Electric  Co. 
Winnipeg 


Rogers  Electric  Co.,  Ltd. 
Toronto 


XVobbins  &  M^er$  Motors 
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HEMCO 


(TRADE  MARK) 


TU-LITE 


660  Watt 


250  Volts 


This  device  is  absolutely  the  best  of  its  kind  on  the  market. 
It  is  money  in  your  pocket  to  stock  our  Tu-Lite. 

ORDER  A  BOX  AT  ONCE  FROM  YOUR  JOBBER 


HEMCO 
FUSE 
PLUGS 

AMPERES  6  30 
125  VOLTS 


ORDER  FROM   YOUR  JOBBER 
OR  DIRECT 


HEMCO 
WEATHER-PROOF 
SOCKETS 


600  VOLTS 


660  WATTS 


We  are  now  in  position  to 
make  prompt  delivery 

This  composition  socket  is 
made  in  Canada 


HeSSCO  Electric  Mfg.  Co.,  33  Church  St., Toronto 
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Building  Electrical  Appliance  Industry 
Without  Proper  Foundation 

It  is  a  waste  of  time  and  energy  trying  to  sell  a  customer 
an  article  he  can  make  no  use  of.  Yet  that,  in  effect,  is 
what  central  stations  and  dealers  are  trying  to  do  when  they 
dangle  before  the  eye  of  the  average  householder  the  many 
advantages  of  electric  appliances.  The  simple  fact  remains 
that  the  householder  couldn't  use  them  if  he  had  them,  and 
generally  doesn't  use  them  when  he  gets  them,  simply  be- 
cause he  hasn't  the  proper  facilities. 

We  may  as  well  face  the  situation  squarely  now  as  later 
on.  Household  appliances  can  never  be  used  satisfactorily 
and  will  never  be  sold  successfully  until  the  homes  into  which 
these  appliances  go  possess  the  necessary  outlets  to  make 
the  constant  use  of  the  appliances  easy,  safe  and  sightly.  It 
is  a  foregone  conclusion  that  we  can  never  hope  to  establish 
the  use  of  electrical  appliances  in  the  home,  as  a  habit,  utiliz-, 
ing  lighting  circuits  and  lighting  sockets.  They  have  a  too 
limited  capacity;  they  are.  as  ordinarly  used,  not  safe;  they 
are  inconvenient  to  get  at;  the  result  is  unsightly.  .■Ml  these 
things  operate  against  the  use  of  appliances. 

We  are  making  it  difficult  for  people  to  use  electricity 
instead  of  making  it  sa  easy  that  they  are  constantly  tempted 
to  do  so. 

The  root  of  solution  of  the  matter  surely  lies  in  a  cam- 
paign for  the  installation  outlets  in  the  baseboards  or  else- 
where. Since  it  is  a  matter  of  public  safety  there  should 
be  no  difficulty  getting  our  building  by-laws  so  worded  that 


L    NEWS  25 

.  ...use  must  have  special  appliance  outlets;  the  assis- 

tance of  architects  should  be  enlisted  to  make  the  number 
of  outlets  as  great  as  possible;  the  contractors  should  re- 
fuse to  wire  a  house  unless  appliance  outlets  are  included;  the 
inspection  department  should  refuse  to  "pass"  a  house  that 
is  not  supplied  with  such  outlets,  and,  finally,  the  central  sta- 
tion should  refuse  to  supply  current  unless  a  minimum  of 
outlets  arc  provided.  Such  an  attitude  may,  at  first,  seem  a 
little  arbitrary,  but  the  campaign  of  "education"  is  going  so 
slowly  that  the  whole  industry  is  being  stupidly  retarded. 
So  long  as  keen  competition  causes  cutting  of  prices,  just  so 
long  will  our  houses  be  inadequately  fitted  electrically.  The 
whole  matter  could  be  settled  summarily  if  the  architect, 
contractor-dealer  and  central  station  would  get  together. 


Engineers  Will  Take  Part  in  Deliberations 
on  Labor  Problems 

On  September  15,  in  Ottawa,  some  hundred  and  fifty 
representatives  of  the  various  elements  in  our  industrial  life 
will  meet  together  at  the  call  of  the  Minister  of  Labor  to 
discuss  matters  which  particularly  affect  the  relationship 
between  employer  and  employee.  There  will  be  about  sixty 
delegates  each,  representing  labor  on  the  one  hand,  and  em- 
ployers on  the  other,  and  in  addition,  there  will  be  a  sprinkl- 
ing of  delegates  whose  relation  to  the  industrial  life  of  the 
country  is  such  as  to  enable  them  to  take  an  impartial  view 
of  the  situation,  or  of  any  argument  that  may  l)e  brought 
up  on  either  side.  Such,  for  example,  will  be  the  representa- 
tives of  the  different  engineering  and  technical  societies,  for 
we  understand  that  the  Canadian  meml)ers  of  the  .^.T.E.E., 
tl'.e  Mining  Institute,  the  Chemical  Society  and  the  Engin- 
eering Institute  of  Canada  will  all  he  represented. 

This,  after  all,  is  a  very  proper  function  for  the  engineer 
and  one,  too,  which  his  training  and  experience  fit  him  well 
to  fulfil.  There  will,  doubtless,  be  much  plain  speaking  on 
both  sides  at  the  conference  and  much  evidence  of  old  pre- 
jud'ces,  but  the  technical  men,  let  us  hope,  will  be  the  leaven 
of  the  occasion  which  will  leaven  the  whole  lump. 


Revised  Recommendations 
re  A.  I.  E.  E. 

The  Development  Committee  of  the  American  Institute 
of  Electrical  Engineers  made  certain  recommendations  at  the 
.\ugust  meeting  regarding  the  publication  of  the  proceedings. 
The  committee  transmits  the  opinion  that  it  is  an  almost 
u  ianimous  view  that  the  proceedings  do  not  now  seem  suf- 
Tciently  to  interest  the  members  at  large.  It  presents  de- 
finite recommendations  under  the  six  headings  of  the  orig- 
inal draft,  namely:  (1)  Publication;  (2)  Organizations;  (3) 
.Activities;  (4)  Local  Federation;  (5)  National  Council;  (6) 
E-jgineering  Congress.  The  essential  features  of  the  recom- 
mendations in  revised  form  are  as  follows: 

Regarding  publication.  To  enlarge  the  editorial  and  exe- 
cutive publication  staffs  in  order  to  expand  the  Proceedings. 

To  publish  additional  matter  of  live  interest  and  value 
lo  the  membership  as  a  whole  without  giving  less  import- 
ance to  the  fundamental  advance  in  the  art  and  to  original 
investigation  work. 

To  publish  all  Institute  papers  and  occasional  papers  of 
unusual  broad  general  interest  from  sections  or  other 
scurces. 

To  publish  a  set  of  abstracts  of  every  paper  presented 
at  every  section . 

To  eliminate  duplication  of  expense  heretofore  incurred 
by  publishing  papers  in  both  the  Proceedings  and  the  Trans- 
actions without  depriving-  members  of  the  latter. 

To  increase  the  revenue  of  the  Proceedings  by  secure 
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ing  more  advertising  and  if  necessary,  to  ciiauge  the  present 
size  of  its  page. 

To  print  advance  copies  of  some  or  all  sections  and  per- 
haps hrancli  papers  but  limit  their  distrilintion. 


Outlet  Box  Numbers  Standardized— A  Step 
in  the  Right  Direction 

The  Electrical  Outlet  Box  Section  of  the  Associated 
Manufacturers  of  Electrical  Supplies  of  the  United  States 
have  adoipted  a  standardized  system  of  numbering  for  out- 
let boxes  and  covers.  This  action  follows  a  suggestion  made 
some  time  ago  by  the  Electrical  Supply  Jobbers'  Associa- 
tion that  some  method  be  devised  to  eliminate  seven  sets 
of  catalog  numbers  in  order  to  discriminate  seven  almost 
identical  lines  of  outlet  boxes  and  box  covers.  New  cata- 
log of  the  manufacturers  will  shortly  be  on  the  market 
bearing  the  new  standardized  catalog  numljers.  Hereafter 
a  catalog  numljer  will  mean  &  certain  definite  box.  this 
number  applying  to  the  same  box  made  by  every  manu- 
facturer. 

The  method  adopted  is  simple — no  key  to  remember; 
no  puzzles  to  clear  up.  The  numbers  ha\'e  been  so  worked 
out  that  the  first  two  numerals  of  the  cover  for  a 
certain  size  and  shape  of  box,  will  be  the  same  as  the  first 
two  numerals  of  the  box  itself.  The  box  number  will  con- 
sist entirely  of  numerals.  The  cover  will  be  designated  by 
the  insertion  of  the  letter  "C"  after  the  first  two  numerals. 

Standardization  is  a  saving  all  along  the  line,  and  is  be- 
coming universal.  When  the  new  catalogs  are  distributed, 
all  of  the  electrical  trade,  from  the  manufacturer  to  the  wire- 
man,  will  undoubtedly  feel  this  saving.  Some  of  the  reasons 
which  influenced  the  manufacturers  in  the  standardization 
of  box  numbers  follow: 

1.  There  are  at  present  approximately  1,500  dif¥erent 
numbers  used  in  designation  of  boxes  and  covers  of  various 
manufacturers.  There  are,  however,  less  than  200  distinct 
types. 

2.  Each  manufacturer  now  has  his  own  system  of  num- 
bering, although  the  use  and  general  type  of  almost  any 
box  or  cover  is  identical  with  that  of  several  manufacturers. 

Both  contractors  and  jobbers,  in  placing  orders,  will 
rarely  ever  take  the  trouble  to  look  up  and  use  the  numbers 
of  the  manufacturer  with  whom  the  order  will  be  placed. 
This  necessitates  the  editing  of  orders  by  either  the  jobber 
or  manufacturer  and  must  necessarily  result  in  numerous 
errors.  On  orders  received  from  contractors,  the  jobber  will 
almost  invariably  substitute  the  numbers  of  such  boxes  as 
he  may  have  in  stock,  if  shipment  is  to  be  made  from  stock, 
for  those  specified  on  the  order,  or,  in  case  direct  factory 
shipment  is  to  be  made,  forward  the  order  as  received  to 
the  manufacturer  with  whom  he  may  be  placing  his  box 
orders  at  that  particular  time.  This  is  invariably  done  un- 
less the  purchaser  insists  upon  the  particular  make  of  boxes 
specified. 

4.  The  types  and  styles  of  boxes  and  covers  have  be- 
come so  standardized  as  to  be  almost  on  the  same  basis  as 
sizes  of  conduits;  there  is,  therefore,  no  more  reason  why 
different  numbers  should  be  used  to  designate  the  same  box 
as  manufactured  by  different  manufacturers  than  that  dif- 
ferent numbers  should  be  used  to  designate  the  sizes  of 
conduits. 

5.  With  the  various  box  manufacturers  using  separate 
numbering  systems,  it  is  now  necessary  for  the  device  manu- 
facturers to  use  as  much  space  in  listing  the  boxes  or  covers 
with  which  their  receptacles,  switches,  attachment  plugs,  etc., 
may  be  used  as  to  list  the  articles  themselves.  This  is  also 
applicable  inversely;  about  as  much  space  is  used  in  the 
catalogs  of  the  box  manufacturers  in  listing  the  devices 
as  in  listing  the  boxes  and  covers  themselves.   Tiien,  again. 


it  is  the  almost  universal  custom  of  the  various  l>ox  manu- 
facturers to  list  the  corresponding  numbers  of  competing 
manufacturers.  To  do  this  requires  additional  space. 

().  For  the  l)Ox  manufactui-ers  to  furnish  the  device 
manufacturers  with  the  necessary  data  for  a  proper  listing, 
involves  an  enormous  amount  of  detailed  research  work  l^y 
tlie  design,  engineering  and  drafting  departments  of  each; 
also  voluminous  corresi)ondence.  Errors  are  frequent.  Both 
labor  and  errors  could  therefore  be  reduced  to  a  minimum 
through  a  standardization  of  numbers. 

7.  I<"or  the  various  manufacturers  to  adopt  a  standard 
set  of  numbers  would  effect  a  consideral>le  economy  in 
catalog  costs,  and,  in  addition,  reduce  the  volume  of  job- 
bers' catalogs.  Take  the  sheets  issued  by  the  N. E.S.J. A.; 
separate  sheets  are  now  issued  by  this  association,  to  show 
the  lines  of  the  several  manufacturers.  By  the  adoption  of 
a  standard  set  of  numbers,  these  could  be  consolidated,  and 
one  set  of  sheets  used  to  show  the  lines  of  all  manufacturers. 
This  would  reduce  the  volume  of  the  association  catalog 
by  from  100  to  200  pages.  Same  would  apply  to  the  National 
Electrical  Contractors'  Association  Data  Sheets. 

s.  The  reduction  in  the  volume  of  sheets  would  be 
particularly  appreciated  by  jobbers'  Salesmen,  as  it  would 
consideral)ly  reduce  the  weight  of  the  catalog  which  they 
have  to  carry. 

9.  A  jobber,  in  getting  out  a  new  catalog  would 
feel  no  hesitancy  in  listing  a  standard  set  of  numbers,  cuts, 
etc.,  for  he  could  so  list  and  place  his  orders  with  any  manu- 
facturer; at  the  present  time  jobbers  are  frequently  carry- 
ing th^  listing  of  one  manufacturer's  line  and  furnishing 
l)oxes  of  some  other  manufacturer. 

10.  Separate  numbering  systems,  as  now  used,  give  re- 
cognition to  substitute,  which,  at  best,  is  a  bad  practice, 
and  not  to  be  encouraged.  If  encouraged  in  one  line,  as  at 
present  in  the  outlet  box  line,  leeway  is  allowed  for  substi- 
tution in  all  lines. 

11.  The  adoption  of  a  standard  num])ering  system 
would  prove  educational  to  all  in  the  electrical  business,  for 
contractors,  salesmen,  wiremen,  clerks,  etc.,  would  soon  be- 
come familiar  with  any  system  adopted,  and  know  that  an 
XYZ  box  was  a  box  of  a  particular  type  and  for  a  certain 
use.  With  so  many  different  numbers,  as  is  now  the  case, 
this  is  impossible. 

12.  While  some  advantage  might  now  accrue  to  the 
various  manufacturers  through  familiarity  of  portions  of  the 
trade  with  their  own  "pet"  numbers,  the  adaption  of  a  stand- 
ard set  of  numbers  would  prove  reciprocal,  and  each  manu- 
facturer would  benefit  in  about  the  same  proportion. 

13.  The  adoption  of  a  standard  set  of  numbers  would 
in  no  way  interfere  with  the  various  manufacturers  playing 
up  the  strong  points  of  their  own  lines,  such  as  finish,  de- 
tailed construction,  materials  used  in  manufacture,  etc.  As 
a  matter  of  fact,  these  features  could  be  emphasized  more 
than  is  now  possible.  In  ordering,  contractor,  if  he  wanted 
some  particular  make  of  box,  could  specify  by  giving  the 
name  or  brand  and  then  list  the  standard  numbers  desired. 
As  indicated  in  a  previous  paragraph,  this  would  reduce  sub- 
stitution to  a  minimum,  eliminate  frequent  errors,  etc.  If 
no  particular  brand  was  specified,  jobber  would,  of  course, 
understand  that  no  preference  existed,  and  could  ship  from 
his  stock  or  place  order  for  direct  shipment  with  his  pre- 
ference of  manufacturers. 


The  first  meeting  of  the  Electric  Club  of  To- 
ronto will  be  held  on  Sept.  19.  Brig. -General  C. 
H.  Mitchell,  C.M.G.,  will  be  the  Club's,  guest  on 
that  occasion. 
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Boiler  Room  Economy  in  Small  Plants 

 By  M.  B.  Watson,  M.E.  


The  cost  of  fuel  and  freight  rates  on  fuel  in  the  last  few 
years  have  risen  to  such  proportions  that  it  is  more  than  c%'er 
important  to  check  up  the  small  as  well  as  the  large  losses 
and  wastages  in  our  fuel  accounts. 

This  checking  up  has  been  carried  on  for  a  number  of 
years  in  the  larger  plants,  but  in  these  plants  the  operating 
staff  is  generally  large  enough  for  each  man  to  have  only 
one  part  of  the  plant  to  attend  to.  and  conditions  can  be 
kept  more  nearly  constant.  Also  the  whole  plant  is  usually 
under  the  general  supervision  of  a  technical  engineer  who's 
duty  it  is  to  study  all  operating  conditions  in  the  plant,  and 
to  direct  the  work  of  the  diflferent  operators  in  such  a  way 
that  losses  can  be  cut  down  to  the  lowest  possible  point.  In 
such  plants  one  usually  finds  the  best  types  of  inechanical 
stokers,  fuel  economizers,  etc..  which  give  added  efficiency 
to  the  plant. 

In  the  small  boiler  plant,  it  would  not  always  pay  the 
owners  to  install  expensive  mechanical  devices  and  the  care 
and  operation  of  the  plant  is  left  to  one  or  two  practical 
engineers  or  firemen.  It  is  thus  of  great  importance  that 
these  men  should  study  and  apply  methods  of  operating  which 
will  give  the  owner  the  rfiost  value  in  power  or  heat  gener- 
ated for  the  amount  of  fuel  burned. 

There  are  numerous  ways  in  which  leaks  in  boiler  room 
erticiency  can  be  checked  up  and  remedied,  but  general  opera- 
ating  efficiency  can  not  be  checked  up  without  systematic 
records.  These  records  should  be  intelligible  to  the  owner 
or  manager  of  the  plant  as  well  as  to  the  operators,  be- 
cause it  gives  tlie  manager  an  opportunity  of  comparing  tin- 
value  of  his  different  operators  as  well  as  that  of  the  differ- 
ent kinds  of  fuel  used,  etc. 

The  simplest  form  of  records  of  this  kind  should  show 
tlie  quantity  of  fuel  used  and  the  quantity  of  water  convert- 
ed into  steam.  This  necessitates  the  weighing  or  measur- 
ing of  both  fuel  and  water.  This  should  not,  however,  be 
impossible,  even  in  very  small  plants;  for  instance  if  the  fuel 
is  brought  to  the  boiler  room  in  trucks,  the  average  of  the 
weights  of  a  number  of  trucks  could  be  found  by  weighing, 
afterwards  it  will  be  necessary  to  keep  count  only  of  the 
number  of  trucks  used  per  day.  or  per  hour  as  the  case  may 
be.  A  number  of  trucks  should  be  weighed  periodically,  as 
different  men  may  fill  the  trucks  to  different  levels,  or  the 
same  man  may  increase  or  decrease  his  filling  gradually  and 
unnoticably.  The  measurement  of  the  water  is  of  course 
rendered  more  difficult  at  times  .  Engineers  should  encour- 
age owners  to  provide  some  kind  of  measuring  device  for 
their  boiler  feed  water.  If  a  pump  is  used  for  feeding  the 
boiler  a  counter  can  be  installed  and  knowing  the  bore  and 
stroke  of  the  pump,  it  would  be  simple  to  calculate  the  amount 
of  water  pumped  for  any  known  number  of  strokes.  Of 
course,  the  ideal  method  of  measuring  boiler  feed  water  is  by 
means  of  an  integrating  water  meter  in  the  feed  water  line 
reading  directly  in  gallons  or  pounds.  Where  boilers  are  fed 
by  injectors,  some  kind  of  test  would  have  to  be  made  on 
the  injector  to  determine  the  amount  of  water  fed  to  the 
boiler  at  different  steam  pressures  in  a  definite  length  of 
time.  Then  only  records  of  the  length  of  time  the  injector 
was  working  and  the  steam  pressure  need  be  recorded  to  be 
able  to  determine  the  amount  of  water  fed  to  the  boiler.  A 
little  ingenuity  on  the  part  of  the  engineer  will  easily  sur- 
mount any  difficulty  of  this  kind. 

In  making  calculations  from  these  records,  due  allow- 
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ancc  should  be  made  lor  water  not  converted  into  steam, 
but  used  for  blowing  out  the  sediment,  etc.  The  amount  of 
water  used  in  this  way  can  be  easily  determined,  near  enough 
for  practical  purposes,  for  example:  When  the  plant  is  not 
operating,  note  the  steam  pressure  and  mark  the  height  of 
the  water  in  the  gauge  glass,  open  the  blow-off  cock  wide  for 
the  required  length  of  time,  noting  the  exact  number  of 
seconds.  Then  start  the  feed  pump  and  raise  the  water  in 
the  boiler  to  its  original  level,  measuring  the  amount  of  wat- 
er required.  If  possible,  while  making  this  test,  operate  the 
pump  from  another  boiler,  otherwise  water  in  the  form  of 
steam  is  being  drawn  from  the  boiler.  If  necessary  to  use 
the  same  boiler,  condense  and  measure  the  exhaust  steam 
from  the  pump,  and  subtract  this  amount  from  the  water 
pumped  into  the  boiler,  to  determine  the  amount  blown  out. 

The  amount  of  water  blown  from  the  boiler  during  a 
definite  length  of  time  is  thus  easily  calculated,  if  steam  is  at 
the  correct  pressure.  Of  course  this  can  be  continued  and 
the  blow-off  for  different  pressures  found. 

.Ml  the  water  pumped  into  the  boiler,  except  that, drawn 
off,  is  converted  into  steam,  and  in  this  way  records  can  be 
made  to  show  just  how  many  pounds  of  water  are  converted 
into  steam. 

This  method  may  lie  still  further  refined  by  makin;;- 
allowance  for  the  heat  added  by  the  fuel  to  the  water  which 
!S  drawn  off.  For  example  suppose  normal  steam  pressure 
to  be  125  lbs.  per  sq.  in.  gauge  pressure  ann  that  the  nornisl 
feed  water  temperature  is  180  degrees  F.  Any  good  sto;;m 
engineering  text  hook  will  show  that  the  temperature  of  sat- 
urated steam  at  this  pressure,  and  therefore  the  temperature 
of  the  water  in  the  boiler  is  about  35;j  degrees  F.  The  water 
table  in  the  same  book  will  show  that  the  total  heat  con- 
tent of  water  at  180  degrees  F.  is  about  148  heat  units,  or 
B.t.u's.,  per  pound  of  water  above  32  degrees  F.  also  325 
B.t.u's.  above  water  at  32  degrees  F.  Thus  in  raising  one 
pound  of  water  from  180  degrees  to  353  degrees  F.  the  heat 
delivered  to  the  water  is  about  325-148=177  B.t.u's.  The 
steam  table  will  show  that  the  heat  content  of  saturated 
steam  at  125  pounds  gauge  pressure,  or  at  353  degrees  F.  is 
about  1192  B.t.u's.,  above  water  at  33  degrees  F.  Therefore 
to  raise  one  pound  of  water  from  180  degrees  F.  to  steam  at 
125  pounds  gauge  pressure  requires  about  1192-148=1044  B. 
t.u's.  Thus  we  see  that  one  pound  of  water  blown  off  under 
th  ese  conditions  has  received  enough  heat  to  make  177/1044  — 
0.17  pounds  of  steam.  Therefore  if,  say,  1000  pounds  of  water 
were  blown  off.  the  heat  wasted  is  equivalent  to  1000x0.17  = 
170  pounds  of  water  converted  into  steam.  Therefore,  in 
making  calculations  from  the  above  results  to  find  the  heat- 
ing value  of  the  fuel  we  should  count  this  extra  170  pounds 
of  steam  as  having  been  generated  and  used. 

Records,  such  as  the  above,  should  preferably  be  kept  on 
engine  and  boiler  room  log  sheets,  either  daily  or  weekly, 
depending  on  the  amount  of  information  to  be  entered  there- 
on. Log  sheets  can  be  made  as  simple  or  as  complete  as 
required,  but  engineers  or  others  should  beware  of  having  a 
lot  of  entries  made  which  can  not  be  used  by  the  head  of  the 
plant  for  some  useful  purpose.  Only  entries  which  will  be  of 
use  in  determining  the  efficiency  of  the  plant  or  the  operators 
should  be  provided  for. 

Chief  engineers,  or  managers,  should  study  these  log 
sheets  carefully,  as  by  this  means  they  can  ascertain  which 
of  the  firemen  are  most  efficient,  also  they  can  get  valuable 
information  as  to  the  relative  value  of  different  kinds  of 
fuel,  oil,  etc.    In  this  connection  the  chief  engineer  or  the 
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manager  sliould  not  fail  to  express  their  recognition  of  good 
work  on  the  part  of  any  employees,  this  recognition  may  be 
only  verbal,  or  may  take  a  more  tangible  form.  Expression 
of  this  kind  are  far  more  efifective  as  an  incentive  to  the  whole 
staff  to  do  as  well  as  the  best  than  are  complaints  of  careless 
or  inefficient  work.  The  man  who  is  striving  to  make  a  good 
showing  for  himself  does  much  better  work  and  is  much  more 
reliable  than  one  who  is  being  driven  to  reach  a  certain  stand- 
ard. 

Forty  to  Forty-five  Per  Cent.  Loss 

In  the  average  small  boiler  plant  from  55  to  60  per  cent, 
of  the  heat  of  the  coal  fired  is  used  in  generating  steam,  the 
remainder  of  the  heat  being  lost  in  about  the  following  pro- 
portions: 35  per  cent,  of  the  heat  lost  in  high  temperature 
chimney  gases  are,  however,  controllable  to  a  great  extent 
faces  and  furnace  walls,  4  per  cent,  of  the  unburned  coal  fall- 
ing into  ash  pit. 

The  second  of  the  above  losses,  radiation  from  boiler  and 
furnace  walls,  is  seldom  under  the  control  of  the  operators, 
in  plants  already  installed,  except  in  so  far  as  proper  main- 
tenance of  the  settings,  walls,  insulated  headers,  drums,  etc., 
can  be  carried  out. 

The  amount  of  unburned  coal  falling  through  the  grates 
into  the  ash  pit,  and  the  losses  through  high  temperature 
chimney  gases  are,  however,  controlable  to  a  great  extent 
by  the  firemen. 

The  loss  occasioned  by  the  presence  of  unburned  coal  in 
the  ash  is  not  very  likely  to  amount  to  serious  proportions, 
because  it  becomes  very  evident.  For  example,  suppose  the 
grade  of  coal  in  use  contains  10  per  cent,  of  ash,  and  the 
amount  of  umburned  coal  passing  through  the  grates  amounts 
to  5  per  cent,  of  the  quantity  fired.  The  residue  in  the  ash 
pit  contains  almost  half  as  much  coal  as  ash,  or  one  third  of 
the  whole  is  coal,  which  condition,  being  .noticeable  to  the 
eye  will  attract  the  attention  of  the  fireman,  and  if  he  does 
not  remedy  this  condition  the  chief  engineer  or  the  manager 
will  notice  it  and  will  demand  more  careful  firing. 

The  reasons  for  the  presence  of  unburned  coal  in  the  pit 
are  too  thin  a  fire,  uneven  firing,  too  frequent  poking  and 
slicing.  The  remedies  are  keep  a  thick  body  of  fire  on  the 
grates,  fire  lightly  and  more  frequently,  in  this  way  holes  do 
not  burn  out  in  the  fire  and  the  freshly  fired  coal  does  not 
fall  through  the  grates;  also  there  is  less  tendency  for  the 
coal  to  form  clinkers  thus  necessitating  less  poking,  which 
of  itself  tends  more  than  anything  else  to  the  formation  of 
clinkers.  If  clinkers  do  not  form  the  fires  need  cleaning  less 
frequently  thus  saving  a  great  deal  of  labor  as  well  as  coal. 
If  the  cleaning  of  the  fires  is  not  properly  done  considerable 
unburned  coal  is  drawn  from  the  furnace  with  the  clinker 
and  ashes.  If  after  cleaning  there  is  insufficient  live  fuel  to 
cover  the  grates  completely,  some  of  the  fresh  coal  will 
drop  through  to  the  ash  pit.  Before  cleaning  see  that  there 
is  plenty  of  clean  iburning  coal  that  can  be  left  to  cover  the 
grates  completely  before  building  up  the  new  fire.  Fires 
should  bfe  cleaned  as  seldom  as  possible,  as  some  coal  is  un- 
avoidably thrown  out  with  every  cleaning.  It  should  only 
be  done  when  there  is  small  or  no  load  on  the  boilers.  If 
heavy  firing  is  commenced  immediately  after  cleaning  clink- 
ers tend  to  form,  while  this  tendency  can  be  greatly  overcome 
by  building  up  the  fires  gradually  with  small  and  frequent 
firings. 

A  day's  run  should  always  he  started  with  a  freshly 
cleaned  fire  I)uilt  gradually  to  full  steaming  capacity,  and  it 
will  be  found  that  fewer  cleanings  arc  necessary  with  fires 
operated  in  this  way. 

Before  one  can  appreciate  the  losses  due  to  the  chimney 
gases,  the  principles  underlying  the  combustion  of  fuel  must 
be  more  or  less  understood.  Since  bituminous  coal  is  the 
most  commonly  used  fuel  for  sionni  purposes,  wc  will  direct 


our  attention  to  it  only,  although  the  general  principles  are 
tlte  same  for  all  fuels. 

When  coal  is  first  thrown  on  a  hot  fire  the  immediate 
effect  is  to  reduce  the  supply  of  heat  going  to  the  boiler,  as 
this  heat  is  used  to  heat  up  the  fresh  coal;  thus  if  heavy  fir- 
ings are  added  it  may  interfere  seriously  with  the  constant 
supply  of  steam.  As  the  fresh  coal  heats  up,  various  com- 
bustible gases  are  driven  oflf  generally  accompanied  by  pure 
carbon  in  the  form  of  soot  or  dense  black  smoke.  If  "the 
teniijerature  is  high  enough  and  there  is  enough  air  present 
in  the  combustion  chamber,  these  gases  and  the  soot  will 
burn,  giving  the  bright  flame  seen  over  the  bed  of  fuel.  If 
insufficient  air  is  present,  only  the  more  readily  combustible 
gases  will  burn,  leaving  black  smoke  and  other  unburned 
gases  to  pass  out  the  chimney.  Unfortunately  the  heating 
value  of  the  more  readily  combustible  gases  is  much  less  than 
that  of  the  other  gases  and  when  this  condition  occurs  we 
are  wasting  the  best  part  of  the  gaseous  fuel.  Some  of  the 
gases  under  these  conditions  are  only  partly  burned  forming 
a  gas  known  as  Carbon  Monoxide,  in  the  formation  of  which 
only  a  small  part  of  the  heat  of  total  combusion  is  given  off. 

After  the  fuel  has  been  on  the  fire  a  few  minutes  the 
gases  are  all  driven  ofT  leaving  coke  which  is  a  solid  contain- 
ing only  pure  carbon  and  ash.  Since  this  coke  burns  in  place 
on  the  grates  there  is  now  no  necessity  for  air  above  the  bed 
of  fuel  as  there  was  when  the  gaseous  products  were  being 
driven  off. 

Thus  we  see  that  we  have  two  different  conditions  to  deal 
with  after  each  firing,  as  well  as  all  the  intermediate  condi- 
tions. First  we  need  air  coming  up  through  the  grate  bars 
to  burn  the  coke  on  the  grates,  also  we  need  air  above  the 
bed  of  fuel  to  burn  the  gases  expelled  from  the  coal.  Grad- 
ually the  combustible  gas  above  the  fuel  becomes  less  thus 
requiring  less  air  above  the  fuel  until  the  gases  are  all  burn- 
ed and  we  need  only  sufficient  air  coming  through  the  grate 
bars  to  complete  the  combustion  of  the  coke. 

In  general  a  certain  amount  of  air  is  admitted  to  the  com- 
bustion chamber  above  the  fuel  bed  through  circular  dampers 
in  the  fire  doors.  This  rush  of  air  also  assists  in  keeping  the 
fire  doors  cool  thus  preventing  them  burning.  A  certain 
amount  of  air  is  sure  to  leak  in  around  the  cracks  in  the  set- 
ting, or  between  the  boiler  shell  and  setting,  or  around  the 
fire  doors. 

In  most  hand  fired  plants  it  will  be  found  that  immediate- 
ly after  firing  there  is  not  nearly  enough  air  above  the  grates, 
as  only  a  limited  amount  will  come  up  through  the  fire  bed 
insufficient  to  burn  both  the  coke  and  the  gases  and  only  a 
small  amount  leaks  through  the  fire  doors,  etc.  We  thus  get 
black  smoke  being  discharged  through  the  stack  at  intervals 
in  most  hand  fired  plants  which  shows  incomplete  combus- 
tion and  consequently  a  waste  of  fuel.  After  the  combustible 
gases  have  burned  off,  the  same  amount  of  air  is  still  leaking 
around  the  doors,  etc.,  but  this  extra  air  is  not  needed  and 
does  not  help  the  combustion  of  the  solid  fuel.  This  air 
serves  only  to  cool  the  products  of  combustion,  thus  passing 
cooler  gases  over  the  heating  surfaces  of  the  boiler  from 
which  less  heat  will  be  delivered  to  the  water  or  steam.  Thus 
we  find  a  great  waste  in  heating  this  extra  air  not  needed  for 
combustion. 

These  two  conditions  as  described  above  can  be  more 
nearly  equalized  by  frequent  and  light  firing.  In  this  manner 
there  will  not  be  a  very  great  deal  of  combustible  gas  driven 
off  at  once  and  it  will  probably  get  enough  air  to  more  nearly 
complete  the  combustion,  also  by  the  time  this  gas  is  mostly 
all  burned  and  the  fire  getting  too  much  air  it  will  be  time  for 
another  firing,  so  that  neither  of  the  extreme  conditions  rise 
to  serious  proportions,  nor  do  they  last  for  great  lengths  of 
time.  The  ideal  conditions  are  most  nearly  obtained  in  the 
constant  feed  types  of  mechanical  stokers. 

(C  ()iicludc(i  in  Soi>toinbcr  15  issue) 
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Success  Electrically,  Depends  Upon  Unity  of  Action 

An  Eloquent  Exposition  of  the  Essential  Attitude  of  Mind,  Alike  in  War  and 
Peace,  of  a  Progressive,  Successful  People 

 By  Mr.  A.  Monro  Grier,  K.  C  


First  of  all  permit  me  to  congratulate  you,  sirs,  upon 
having  your  convention  held  in  what  is  now  the  historic 
Clifton  Hotel.  I  had  to  do  with  the  company  which  was 
the  predecessor  of  the  one  now  responsible  for  conducting 
this  establishment,  and  I  would  like,  as  one  who  has  passed 
from  that,  to  pay  my  compliment  to  those  who  are  respon- 
sible for  it  at  the  present  time  and  to  wish  them,  as  doubt- 
less you  do  with  me,  every  success  in  their  enterprise.  Of 
course,  in  making  that  remark  I  impress  in  my  thought  at 
least,  if  not  in  my  language,  the  actual  meal  we  have  eaten. 
I  lay  claim  at  times  to  certain  spiritual  tendencies,  but  I  am 
not  so  spiritually  minded  BS  not  to  have  a  proper  regard  for 
the  dictates  of  the  stomach,  and  I  must  say  I  have  enjoyed 
the  meal,  and  have  not  found  it,  as  I  have  found  many  other 
banquets,  so  meagre  that  I  was  glad  to  get  home  to  get 
some  nutriment. 

I  am  reminded  once  more  of  that  occasion  when  the 
Right  Honorable  Joseph  Chaml)erlain  was  to  speak  at  a 
certain  dinner  in  England,  and  tiie  mayor,  presiding  with 
rather  more  geniality  than  tact,  said  to  the  Right  Honorable 
gentleman:  "Will  you  begin  now  or  shall  I  let  them  enjoy 
themselves  a  little  longer." 

Now  I  am  getting  started.  I  want  to  commence,  if  I 
may,  by  issuing  a  word  of  welcome  to  you  all.  and  in  case 
that  should  seem  a  very  conceited  utterance,  since  you  are 
my  hosts  and  I  am  your  guest,  let  me  say  at  once  that  I 
allude  to  the  district  of  Niagara  Falls,  and  it  is  not  unbe- 
coming that  I  should  speak  in  the  language  of  one  welcom- 
ing you  under  the  circumstances.  For  several  years  my  in- 
terests have  laid  in  Niagara  Falls.  In  Toronto  I  have  a  legal 
interest.  I  have  two  lines  of  defence.  If  any  man  comes 
to  me  with  a  legal  proposition  and  says  "Look  here,  solve 
that."  I  say  "My  dear  fellow,  I  am  engaged  in  the  electrical 
development  work,"  and  if  an  electrical  man  comes  and  saj-s 
"I  wish  you  would  explain  this  technical  difficulty,"  I  say 
"My  dear  sir,  I  am  a  K.  C  " 

I  desire,  as  one  connected  with  the  company  for  a  great 
many  years,  to  extend  a  very  hearty  welcome.  I  do  not  use 
such  a  word  as  "Opposition  Camp,"  but  there  have  been 
diflFerent  points  of  view  by  diflferent  bodies  of  men  connect- 
ed with  the  electrical  industry  in  Ontario.  I  come  to  you 
to-night  not  as  one  in  any  sense  hostile,  but  as  one  dis- 
tinctly friendly  and  one  whose  attitude  is  that  everything  must 
be  well,  because  it  is  always  fair  weather  wlien  good  fellows 
get  together. 

It  is  not  unbecoming  on  this  occasion  for  me  to  mention 
that  I  have  the  honor  of  addressing  you  as  president  of  the 
Niagara  Power  Companj-.  and  also  as  president  of  the  Can- 
adian Electrical  Association,  and  in  both  capacities  I  bid  you 
welcome.  If  in  these  official  capacities  that  is  my  attitude, 
what  shall  I  say  of  my  own — individually?  This:  That  if 
by  any  chance  there  lies  in  me  any  modicum  or  residuum  of 
ill-feeling  or  a  lack  of  friendship  officially,  there  is  not  one 
iota  of  that  from  my  individual  standpoint,  and  as  A.  Monro 
Grier  I  bid  you  hearty  welcome  to  Niagara  Falls. 

Now,  you  may  perhaps  be  wondering  what  I  am  going 
to  saj'  to  you  to-night,  and  I  have  resolved  my  doubts  to  a 
certain  extent,  and  so  that  I   may  not  forget  them  all  T 

'President  Canadian  Niagara  Power  Company:  president  Canadian 
Klectrical  Association,  before  S^iagara.  Falls  Convention  of  Ontario  Mun- 
icipal Electrical  Engineers. 


have  noted  them  roughly  on  a  piece  of  paper  to  which,  with 
your  permission,  I  will  refer  from  time  to  time.  It  may 
be  that  some  of  you  expect  me  to  speak  technically.  That 
1  shall  not  do.  I  have  but  one  object,  or  perhaps  two:  First 
of  all.  speaking  of  you  collectively,  this,  that  your  associ- 
ation may  grow  and  prosper,  and  anything  I  to-night  may 
say  will  help  to  its  growth  and  prosperity  and  not  retard  it; 
that  is  of  you  collectively.  Individually,  my  hope  is  this,  that 
1.  speaking  as  an  older  man  to  you  all — certainly  to  most 
of  you — may  perchance  say  something  which  will  be  of  as- 
sistance either  in  your  business  or  in  your  private  life.  Not 
that  I  shall  enquire  into  your  official  or  private  lives,  but 
I  shall  hope  that  by  reason  of  some  years  of  reflection  of 
life  and  its  philosophy,  something  may  have  demonstrated 
itself  to  me  as  useful  which  I,  in  turn,  may  have  the  honor 
of  passing  on  to  you.  And  so  I  thought  I  would  say  some- 
thing to  you  to-night  in  the  way  of  inspiration.  It  has  oc- 
curred to  me  that  at  this  juncture  in  our  country's  history, 
and  in  the  history  of  the  world  we  must  look  for  inspiration, 
for  undoubtedly  we  have  reached  times  that  are  hard  and 
difficult  from  certain  points  of  view.  What  inspiration  can  1 
communicate  to  you?  You  will  be  here  for  some  days.  What 
will  you  see  when  you  are  here?  I  charge  you  that  you 
will  get  all  the  inspiration  you  should  get  from  the  works 
and  wonders  of  Nature  that  you  shall  see.  I  am  intolerant 
of  the  man  who,  coming  to  such  a  place  as  Niagara  Falls, 
leaves  it  no  wiser  than  when  he  came.  It  is  the  bounden 
duty  of  us  all  to  gather  something  from  the  wonders  around 
us  and  to  enrich  our  lives  therewith.  What  will  you  find, 
not  alone  in  Niagara  Falls,  but  also  in  the  history  largely 
of  the  world  as  written  on  the  rocks  which  compose  the 
boundaries  of  the  river  just  below  our  seats?  What  may 
we  not  learn  there  as  to  the  ages  of  the  earth,  and  not  only 
that,  but  of  the  patience  of  Nature  in  the  things  she  accom- 
plishes. What  will  you  learn  of  all  that  has  taken  place  be- 
tween the  time  these  falls  rushed  over  the  Queenston  es- 
carpment until  by  process  of  erosion  they  reached  their  pre- 
sent site.  If  you  visit  the  Niagara  Glen  you  will  find  now 
overgrown  with  trees,  the  veritable  bottom  of  the  river  in 
an  older  age.  And  the  lesson,  as  I  conceive  it,  to  be  learned 
by  all  of  us  from  regarding  such  matters  as  these,  is  some- 
thing of  the  majesty  of  philosophy,  the  majesty  of  calm  in 
slorm,  the  majesty  of  repose  when  things  are  apparently 
against  us.  the  majesty  of  patience  in  the  working  out  of 
things  not  in  a  few  passing  moments  or  years,  but  down 
tlirough  the  centuries.  And  if,  perchance,  at  any  time  in 
your  lives  it  may  seem  that  things  are  not  going  as  smooth- 
\y  or  as  quickly  as  they  should,  that  you  are  not  reaching 
the  goal  before  you  as  expeditiously  as  you  desire,  say  to 
yourselves  this, — and  in  so  saying  you  will  render  me  niy 
greatest  thanks — "On  the  19th  day  of  June,  1919,  a  speaker, 
laying  no  claim  to  merit  as  a  speaker,  yet  suggesting  that 
there  was  some  merit  in  the  thought,  stated  that  you  could 
liave  in  matters  of  life  such  a  splendid  repose  and  patience 
as  to  make  the  passing  ills  of  the  day  seem  as  nothing,  and 
make  you  really  bigger  and  better  men."  I  really  must  be 
careful  that  I  do  not  lay  myself  o,pen  to  the  charge  of  having 
uttered  a  lay  sermon.  Please  understand  that  I  am  not  do- 
ing anything  of  the  sort.  I  am  speaking  to  you  from  a  low- 
er plane,  or  certainly  one  no  higher  than  your  own.  I  am 
speaking  to  you  as  one  man  to  others,  and  uttering  a  few 
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passing  thoughts  which  ct)nceival)ly  will  be  of  tise  and  in- 
terest to  you. 

Now,  what  do  you  see  here  of  the  works  of  man,  the 
completed  work  of  electrical  development?  As  I  have  play- 
ed for  eighteen  years  a  part  of  some  importance  in  that 
development,  it  is  obviously  of  good  taste  that  1  say  noth- 
ing about  it.  I  only  suggest  that  it  is  perhaps  a  matter  >f 
inspiration  to  you  to  see  what  has  been  accomplished  al- 
ready in  the  harnessing  of  Niagara.  I  understand  that  on 
Saturday  you  will  visit  the  work  now  in  progress  between 
Chippewa  and  Queenston,  and  I  have  no  doubt  you  will 
marvel  with  me  at  the  size  of  the  undertaking  and  the  mag- 
nitude of  the  conception  of  the  plan,  and  speculate  as  to  its 
fmal  result.  But  I  will  not  keep  you  with  details  as  to  that. 
I  daresay  in  any  event  that  each  and  all  of  you  are  better 
able  to  judge  of  such  a  matter  than  I  am,  but  I  make  this 
remark,  that  as  representing  the  interests  I  do  1  have  no 
attitude  of  hostility  towards  anything  that  is  for  the  good 
of  the  province  or  the  country,  but  am  absolutely  in  favor 
of  everything  that  is  for  the  real  benefit  of  the  province  or 
of  the  country  at  large. 

Now,  I  am  going  to  speak  of  another  inspiration  which 
is  not  of  to-day,  but  certainly  was  of  yesterday,  and,  in  a 
sense,  is  still  of  to-day,  because  only  an  armistice,  and  not 
a  peace,  has  been  signed.  If  you  say  to  me:  "we  have  heard 
enough  of  the  war,"  I  say  to  you:  "in  certain  ways  we  can 
never  hear  enough  of  the  war."  I  am  not  going  to  give  you 
a  history  of  the  matter.  I  simply  let  you  know  my  purpose 
in  advance,  so  that  if  I  fail  you  may  see  how  greatly  I  fail. 
I  suggest  this  thought  to  you.  that  the  old  adage  of  "unity 
is  strength"  is  being  fulfilled  over  and  over  again,  and  per- 
haps in  this  country  has  been  fulfilled  more  than  ever  be- 
fore in  the  history  of  the  world,  and  that  in  this  thought 
there  lies  a  truth  that  the  duty  of  man  is  to  do  his  own 
work,  and  if  we  do  our  own  work  and  recognize  the  value 
of  unity  there  is  no  question  of  the  future  success  of  this  'ir 
any  other  association.  What  shall  we  choose  from  the  war 
from  which  to  derive  inspiration  ?  I  point  out  to  you  the 
unity  of  the  empire  itself.  You  remember  the  time  when 
Germany,  amongst  the  idiotic  things  she  did  think,  thought 
that  the  "colonies,"  as  they  were  called,  would  not  come  to 
the  aid'of  the  old  country.  Fool!  What  happened?  Be- 
fore the  official  declaration  of  war  had  been  made  Canada 
offered  her  aid  to  England  in  the  great  war  for  freedom 
and  the  liberty  of  man.  And  they  trooped  from  everywhere, 
from  Australia,  New  Zealand.  Africa,  from  the  uttermost 
parts  of  the  earth,  and  the  outlying  parts  of  the  empire, 
including  the  Boer  chief  and  other?  under  him!  Mark  the 
difference!  In  1870,  forty-four  years  before  this  present  war 
broke  out,  Germany  had  conquered  Alsace-Lorraine,  and  yet, 
in  1914,  there  was  a  bitterness  and  a  hostility  towards  Ger- 
many, on  the  part  of  the  Alsatians,  that  nearly  half  a  cen- 
tury had  failed  to  eliminate.  In  the  case  of  the  Boers,  how- 
ever, with  whom  England  had  been  at  war  just  a  few  short 
years  before,  what  did  we  find  ?  They  allied  themselves 
with  the  old  country  and  their  attitude  was  one  of  comrade- 
ship, of  friendship.  In  truth,  the  fact  is  that  these  bonds 
which  bind  the  various  portions  of  the  empire  together, 
which  are  so  thin  you  cannot  touch,  you  cannot  handle,  you 
cannot  see,  these  things  which  are  so  fine  materially,  spirit- 
ually are  so  strong  that  not  the  steel  of  the  greatest  strength 
can  by  any  possibility  attain  to  their  coherence. 

We  had  a  unity  not  only  amongst  the  nations  composing 
the  Empire,  but  amongst  the  several  brandies  of  the  ser- 
vice, and  I  want  to  allude  to  this  here  because  1  understand 
that  members  of  this  association  and  their  relatives  went 
overseas.  In  fact,  there  is  no  household  in  Canada  or  any 
part  of  tlic  British  Empire  to-day  that  has  not  had  sonic 
association,  tlirough  their  relatives,  with  this  war.   .Xnd  ju.st 


for  a  moment  let  us  see  the  extraordinary  unity  that  pre- 
vailed amongst  all  ranks  and  all  branches  of  the  service. 
The  army  fought  cheefully  with  the  navy,  and  both  cheerfully 
with  the  air  service,  and  with  them  all  co-operated  the  wo- 
men of  the  empire  in  their  several  places,  all  with  one  ob- 
ject in  view — absolute  unity.  It  mattered  not  one  whit  what 
was  the  religion  of  any  man,  how  high  he  was  amongst  the 
officers,  or  how  low  he  was  in  the  ranks,  all  were  the  same, 
whether  in  the  army,  the  navy,  the  air  force,  or  elsewhere. 
And  not  only  were  the  official  soldiers  and  sailors  fighting, 
but  we  had  that  tremendous  navy  of  fishermen  who,  hitherto 
devoted  to  peaceful  pursuits,  abandoned  them  in  order  that 
they  might  carry  on  for  the  Empire  and  for  freedom,  all 
showing  the  marvel  and  beauty  of  unity.  Can  you  imagine 
any  finer  situation  amongst  the  Allies  than  their  voluntary 
subordination  to  that  magnificent  French  officer.  General 
Foch  ?  Careless  of  their  own  particular  standing,  all  united 
under  him  in  order  to  win  the  battle. 

Then,  look  at  the  wonderful  co-operation  in  the  navy. 
You  remember  how  the  American  navy  went  forward  and 
co-operated  with  the  British  navy,  the  officers  and  men  sub- 
ordinating themselves  to  the  ranking  British  Admiral. 
Why  ?  Because  they  were  not  concerned  with  showing  their 
own  individual  exploits,  but.  with  proving  to  the  world  that 
the  Hun  was  an  abominable  beast  and  that  Germany  could 
not  rule  the  world  and  that  freedom  must. 

Now,  let  us  glance  at  our  own  problems,  and  ascertain, 
if  we  can,  what  is  best  for  us  in  these  trying  times.  Peace 
and  good-will  was  that  splendid  message  of  old,  and  peace, 
I  trust,  we  shall  shortly  have,  and  now  to  get  the  good-will! 
That  is  really  the  important  thing  in  all  our  activities  in  Ijfe. 
If  you  get  enough  men  of  good-will  banded  together  they 
can  accomplish  anything  for  good.  For  myself,  though  I  ad- 
mit my  obscurity,  I  do  claim  I  have  good-will,  and  if  I  meet 
any  man,  I  care  not  of  what  rank,  or  camp,  or  association 
or  interest  he  is,  provided  always  he  is  a  man  of  good-will, 
I  shake  hands  heartily  and  wish  him  God  speed  in  any  ven- 
ture he  has  for  good.  And  this  should  be  the  attitude  of  us 
all.  Your  action  to-night  demonstrates  that  it  is  possible  to 
have  one  from  another  interest  speak  to  you  in  a  voice  not 
unfriendly,  but  in  such  a  way  as  to  suggest  that  he  was  one 
of  yourselves.  So  I  charge  you  to  give  me  the  thanks  of 
bearing  in  mind  just  the  outlines  of  what  I  have  said. 
Please  remember  more  than  ever  the  vast  wonder  and  splen- 
dour of  unity.  Sometimes  when  I  walk  into  a  great  power- 
house and  contemplate  the  majesty  of  a  generator  (which 
is  obvious  to  you)  and  think  of  the  little  things  in  the 
wheel-pit  (which  I  and  some  of  us  present  know  about) 
I  reflect  on  how  we  all  see  the  things  of  splendour  and  ig- 
nore the  humbler.  Yet  the  generator  is  dependent  on  the 
little  things  in  the  wheel-pit,  and  were  the  small  things  in 
the  wheel-pit  to  say  "I  shall  no  longer  act  as  a  wheel  bolt 
or  nut,  but  would  rather  be  a  generator."  and  attempt  !o 
carry  out  its  desire,  it  would  show  it  was  an  uncommonly 
bad  nut  or  bolt— that  is  something  we  have  to  learn. 

Contemplate  for  a  moment  such  a  majestic  character  as 
Abraham  Lincoln.  Some  people  have  the  notion  that  the 
great  point  of  his  life  is  to  demonstrate  that  a  man  of  ob- 
scure beginnings  can  become  President  of  the  United  States. 
That,  perhaps,  incidentally  is  taught,  but  it  is  not  the  main 
lesson.  The  main  lesson  of  his  life  is  that  whether  a  farmer 
or  an  obscure  lawyer  in  a  western  town,  in  each  and  every 
position  we  must  do  our  duty,  and  it  is  on  that  account  that 
after  the  lapse  of  so  many  years  the  world  still  rings  with 
the  applause  of  that  tremendous,  splendid  man. 

I  am  very  much  concerned  about  getting  this  simple  lay 
message  directly  into  your  consciousness,  but  I  daresay  you 
feel  it  is  quite  time  I  concluded,  and  I  think  so  too,  and  I 
am  going  to  obey  the  injunction  of  someone  who  said  to  a 
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mail  wlio  did  a  yreat  deal  of  public  .sl)cakin,^;  "W  lieii  you 
have  finished  sit  down  quietly  lest  you  awake  the  sleepers. " 
Just  hear  that  thought  in  mind  as  to  each  doing  his  duty. 
May  1  give  you  an  illustration  as  to  unity?  Perhaps  you 
have  heard  this  before,  but  it  is  worth  hearing  again.  Do 
you  ever  have  in  your  mind  what  is  causing  this  light  to 
shine,  these  electric  street  cars  to  run,  these  electro-chemical 
places  over  the  river  to  do  the  wonderful  work  they  do  ? 
May  I  give  you  an  illustration  as  to  unity?  Perhaps  you 
played  a  greater  and  more  significant  part  in  the  war  than 
Niagara  I-'alls,  because  we  were  sending  such  a  tremendous 
amount  of  stuff  to  Europe  for  the  allied  armies).  Why  is 
Toronto  and  all  of  the  province  engaged  in  vast  manufac- 
tures ?  Simply  because  a  certain  number  of  individual  drops 
of  water  are  falling  down  a  certain  given  space.  That  is  the 
whole  thing.  J  ask  you  to  consider  what  would  be  the  ef- 
fect if  you  drop  one  drop  of  water  to-day  and  another  drop 
to-morrow  and  another  the  next  day  Absolutelj-  no  ef- 
fect. The  effect  is  wholly  produced  by  means  of  unity.  By 
the  drops  falling  down  together,  and  in  that  we  get  probal)ly 
the  most  majestic  conception  of  man's  handiwork  to  be 
found  in  the  civilized  world. 

In  conclusion,  let  me  quote  Tennyson's  beautiful  lines 
written  to  the  late  Queen  Victoria  during  her  reign,  and  let 
me  suggest  that  we  apply  the  spirit  of  the  language  to  our 
own  councils  and  thus  secure  better  results: 
"And  statesmen  at  her  souncil  met 

Who  knew  the  seasons  when  to  take 
Occasion  by  the  hand,  and  make 
The  bounds  of  freedom  wider  yet. 

"By  shaping  some  august  decree. 

Which  kept  her  throne  unshaken  still. 
Broad-based  upon  her  people's  will, 
And  compass'd  by  the  inviolate  sea." 


Efficiency  Engineering  in  the  Electrical 
Industry 

Capital  Cost  of  Improvements  Saved  in  Two 
Months'  Operation 

  By  Mr.  A.  L.  Mudge*   

The  following  are  typical  examples  of  improvements  in 
electric  light  and  power  systems  in  large  industrial  establish- 
ments, and  indicate  the  possibilities  of  what  may  be  accom- 
plished in  many  other  cases. 

I.  Reduced  Power  Bill  $3,000  per  Annum 

A  manufacturer  using  al)out  400  h.p.  was  penalized  by 
the  power  company  on  account  of  low  power-factor.  The 
power  consumption  of  every  motor  in  the  plant  was  tested 
and  many  motors  were  found  to  be  too  large.  Several  mo- 
tors were  loaded  to  less  than  20  per  cent,  of  their  rated  capa- 
city. Drives  were  re-arranged,  four  motors  released — and 
sold  for  more  than  enough  to  pay  total  cost  of  changes,  and 
annual  power  bill  was  reduced  by  $3,000.00.  Further,  a  goodly 
portion  of  the  power  company's  stations,  transformers,  and 
lines  was  released  to  carry  other  important  war  demands  for 
power  at  a  time  when  such  capacity  was  very  badly  needed. 

II.  Two  Months'  Savings  Paid  Capital  Cost. 

A  manufacturer  in  Toronto  with  motor  installation  of 
.'JOOO  h.p.  was  using  about  1400  h.p.  supplied  from  sub-station 
three-quarters  of  a  mile  away  at  550  volts.  Due  to  war  con- 
ditions, load  had  grown  very  rapidly  till  there  was  a  loss  of 
abr.ut  400  h.p.  in  line  and  an  excessive  voltage  drop  fre- 
quently to  below  450  volts,  as  shown  by  the  inner  curves  in 
the  accompanying  chart. 

*ConsuIting  Engineer   with   Kerry   &   Chace,   I^imited,  Toronto. 


This  caused  the  following  conditions  in  factory: 

1.  Motors  would  overload  and  heat  excessively,  making 
it  necessary  to  shut  down  for  cooling  and  repairs. 

2.  Motor  fuses  would  blow  and  shut  down  motors. 

3.  Main  circuit  breaker  would  open  and  shut  down  en- 
tire factory  one  or  more  times  a  day,  leaving  1,500  men  idle. 

4.  Motor  load  going  off  caused  excessive  voltage  rise. 
In  one  day  this  resulted  in  burning  out  .$64.00  worth  of  lamps. 

5.  The  switching  arrangements  at  the  centre  of  distri- 
bution were  also  very  inadequate  and  dangerous. 

The  work  done  consisted  of: 

1.  Examining  entire  electric  power  system  of  factory 
making  tests  of  power  consumption,' power-factor,  etc. 

2.  Making  analysis  of  power  bills  and  operating  condi- 
tions. 

3.  Negotiations  of  new  contract  with  power  company. 

4.  Design  and  construction  of  2,000  h.p.  sub-station  at 
factorj",  to  which,  under  the  new  contract,  power  company 
delivered  power  at  12,000  volts.  Tlie  power  company  was 
able  to  loan  transformers  to  the  manufacturer  on  account  of 
transformer  capacity  released  due  to  the  changes. 

5.  Purchase  and  installation  of  new  8-panel  distributing 
switchboard. 

6.  All  change-overs  were  made  during  usual  week-end 
and  holiday  shut  downs,  causing  no  interruption  to  produc- 
tion. 

The  results  obtained  were: 

1.  Continuous  service  at  steady  normal  votlage;  see 
outer  curve  in  the  accompanying  figure.  This  means  the  eli- 
mination of  all  the  trouble  referred  to  above,  and  gave  an 


Voltage  curves — Inner,  unregulated;  outer,  higher  and  better  regulated 


increased  production  of  many  thousands  of  dollars  per 
month.  It  is  interesting  to  note  that  with  an  average  closely 
regulated  voltage  of  600  at  sub-station,  instead  of  500  volts 
badly  regulated,  motor  speeds  will  be  2  per  cent,  higher, 
giyng  both  increased  production  and  better  quality  of  work 
on  account  of  higher  and  steadier  speed. 

2.  Safe  and  satisfactory  handling  of  load  through  new 
switchboard  with  ample  provision  for  extensions  in  future. 

3.  Entire  capital  construction  cost  comparatively  small, 
being  less  than  amount  of  the  savings  which  resulted  during 
the  first  two  months  following  change-over. 

4.  Practically  all  of  the  400  h.p.  line  loss  was  released  for 
use  elsewhere  when  war  demand  for  power  was  very  heavy 
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Declaration  of  Principles  to  Guide  Electrical 
Contractor-Dealers 

The  members  of  the  National  Electrical  Contractors 
Association  in  their  Milwaukee  Convention  approved  a  "Dec- 
laration of  Principles,"  as  follows,  which  recognizes  the  neces- 
sity of  establishing  closer  working  relationship  between  the 
various  elements  in  the  electrical  trade,  and  between  employ- 
er and  employee  in  that  trade: 

Principles 

1.  The  facilities  of  the  electrical  industry  for  service  to 
the  public  will  be  developed  and  enhanced  by  recognizing 
that  the  overlapping  of  the  functions  of  the  various  groups  in 
the  industry  is  wasteful  and  should  be  eliminated. 

2.  Close  contact  and  a  mutually  sympathetic  interest  be- 
tween employee  and  employer  will  develop  a  better  working 
system,  which  will  tend  constantly  to  stimulate  production, 
while  improving  the  relationship  between  employee,  employer 
and  the  community. 

3.  Strikes  and  lock-outs  are  detrimental  to  the  interests, 
alike  of  employee,  employer  and  the  public  and  should  be 
avoided. 

4.  Agreements  or  understandings  which  are  designed  to 
obstruct  directly  or  indirectly  the  free  development  of  trade, 
or  to  secure  to  special  groups  special  privileges  and  advan- 
tages, are  subversive  of  the  public  interest  and  cancel  the 
doctrine  of  eqilality  of  rights  and  opportunity,  and  should 
be  condemned. 

5.  The  public  interest  is  conserved,  hazard  to  life  and 
property  is  reduced,  and  standards  of  work  are  improved  by 
fixing  an  adequate  minimum  of  qualifications  in  knowledge 
and  experience  as  a  requirement  precedent  to  the  right  of 
an  individual  to  engage  in  the  electrical  construction  industry, 
and  by  the  rigid  inspection  of  electrical  work,  old  and  new. 

0.  Public  welfare,  as  well  as  the  interest  of  the  trade  de- 
mands that  electrical  work  be  done  by  the  electrical  in- 
dustry. 

7.  Co-operation  between  employee  and  employer  acquires 
constructive  i)ower,  as  both  employees  and  employers  be- 
come more  completely  organized. 

8.  The  right  of  employees  and  employers  in  local  groups 
to  establish  local  wage  scales  and  local  working  rules  is 
recognized,  and  nothing  herein  is  to  he  construed  as  infring- 
ing that  right. 


Two  Dollars  or  Six  Dollars  per  Outlet?— Cost 
of  Wiring  Old  Houses  Always  Uncertain 

Some  interesting  figures  were  recently  gathered  by  the 
Housing  Committete  of  the  National  Association  of  Elec- 
trical Contractors  covering  the  cost  of  old  house  wiring. 
I'jghty-four  replies  were  received  from  the  questionaire  sent 
out  from  which  it  appears  that  the  cost  ranges  from  .$2  per 
outlet  to  $5.25  per  outlet.  In  a  recent  job  in  Toronto  the  net 
cost  ran  approximately  $(l  per  outlet,  including  service  for 
an  electric  range.  Tlie  figure  of  $0  was  worked  out  with 
Ijainstaking  care  and  accuracy  and  demonstrates  ])eyond 
(|iiestion  that  the  contractors  who  figure  at  $2  or  .$3  an  out- 
let have  no  chance  in  the  world  fif  making  a  decent  living. 


The  biggest  factor  of  uncertainty  is  labor.  You  never  can  do 
more  than  guess  before  hand  what  obstacles  will  be  met.  It 
is  all  the  more  necessary  then  that  you  have  accurate  data  on 
part  work. 

In  commenting  upon  the  situation  the  Committee  remark 
that  "Many  contractors  have  no  systematic  method  of  esti- 
mating house  wiring;  either  a  back  of  an  envelope  or  a  busi- 
ness card  is  considered  sufficient  for  estimating  any  job.  The 
committee  recommended  unit  price  estimating  on  a  form 
which  gives  sufficient  space  to  properly  note  each  room, 
outlet,  switch,  plug,  etc.,  and  allows  less  opportunity  for 
omitting  necessary  parts  of  the  estimate,  which  usually  re- 
sults in  a  loss  to  the  contractor  dealer. 

"Your  committee  further  recommends  that  not  less  than 
50  per  cent,  profit  be  added  to  the  net  cost  of  labor  and 
material  on  any  house-wiring  installation  below  $300  for  the 
reason  that  the  overhead  on  this  class  of  work  is  higher  than 
store,  industrial  lighting  or  power  installations.  The  average 
time  required  to  wire  a  three-storey  house  will  take  from  five 
to  fifteen  days;  the  cost  of  the  material  is  about  40  per  cent, 
of  the  total  cost  of  the  work,  labor  representing  the  balance, 
so  that  the  time  necessary  to  install  this  class  of  work  's 
of  such  duration  th^t  it  is  necessary  to  charge  a  larger  per- 
centage of  profit  to  cover  the  mcreased  overhead. 

"In  all  house  wiring  jobs  the  committee  suggests  that 
only  the  best  materials  be  used,  and  recommends  to  the 
owners  that  switches  add  to  the  convenience  of  the  installa- 
tion and  should  be  placed  for  any  important  room.  Do  not 
place  the  control  of  electricity  in  the  same  class  as  the  old- 
fashioned  gas  jet.  And  now  regarding  outlets;  study  the  re- 
quirements of  each  room  and  suggest  to  the  customers  the 
advantage  of  having  a  number  of  these  outlets  placed  through- 
out the  house;  the  average  customer  having  electrici-ty  in- 
stalled for  the  first  time,  is  not  familiar  with  these  conven- 
iences, and  the  contractor-dealer  is  the  one  to  urge  the  in- 
stallation of  the  same. 

"The  committee  further  recommend  that  the  contractor- 
dealer  advertise  more  freely,  and  conduct  intensive  campaigns, 
during  the  spring  and  fall,  to  be  followed  up  by  active  solici- 
tation at  all  times." 


Selling  "Sight  Unseen" 

Here  is  a  plan  which  a  dealer  in  a  small  California  city 
lias  found  effective  as  a  means  of  keeping  trade  from  going 
to  mail  order  houses. 

When  he  started  to  sell  Westinghouse  irons  one  of  the 
lirst  things  he  did  was  to  order  a  $5.50  "mail  order"  iron. 

In  due  time  the  box  containing  the  iron  arrived.  The 
dealer,  however,  did  not  open  it.  Not  a  string  was  untied 
or  a  seal  broken,  and  the  box  was  left  on  the  counter  near 
his  own  stock  of  irons.  When  customers  began  dickering 
over  the  prices  of  the  Westinghouse  iron  and  mentioned,  in 
contrast,  the  price  of  the  mail  order  iron,  he  w-as  ready  for 
them . 

"Why,"  asked  one  lady,  "should  I  pay  you  $7.00  for  an 
iron  when  I  can  send  east  and  get  a  Stands  Anywhere  iron  for 
$5.50  ?" 

"Oh.  yoii  \vant  the  'Stands  Anywhere"  iron,  do  you  " 
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rcspoiuled  tlie  diMler.    "Well,  I  c,ur\   thai.  I'll  \'C  i,'i:ul 

to  sell  it  to  ydii." 

"Where  is  it?  Let's  iiave  a  look  at  it,  "  aiisw  ercd  tlie  l;uly. 

"It's-  right  there  in  that  box,"  said  the  dealer. 

"Open  it  up.    Let  me  see  whether  I  want  it  or  not." 

"No,"  said  the  dealer.  "It  will  stay  in  that  box  'til  it's 
sold.  Isn't  that  exactly  the  way  you  buy  from  the  mail  order 
houses?  Don't  you  pay  your  money  before  you  ever  open 
the  box?  I'll  sell  the  iron  to  you  on  the  same  terms.  That's 
fair,  isn't  it?" 

The  prospect  saw  the  point.  This  incident  lias  happened 
a  good  man  times  since.  The  box  is  still  unopened.  But  it 
has  proved  as  profitable  an  investment  as  the  merchant  has 
made  in  a  long  time. — Electrical  Contractor  Dealer. 


Northern  Electric  Power  &  Light  Sales 
Convention 

A  very  successful  convention  of  N'orthern  Electric 
power  and  light  dealers  for  western  Ontario  was  held  at 
the  Tecumseh  Hotel,  London,  August  12th  and  13th.  This 
convention  was  attended  by  over  twenty  dealers  and  their 
representatives.  Afternoon  and  evening  sessions  were  held 
on  Tuesday,  and  forenoon  session  on  Wednesday.  On 
Wednesday  afternoon   the  dealers  inspected   the  Northern 


The  company  markets  tluoiigh  its  (Uakrs  a  broad  range  of 
accessories  to  lighten  labor  on  the  farm.  Mr.  C.  L.  Mc- 
Mullin.  sales  manager  of  tiie  I'uller-Johnston  Engine  Com- 
pany, of  Madison,  Wis.,  gave  a  very  interesting  and  in- 
structive talk  on  gasoline  engines.  The  Fuller-Johnston 
model  "K"  engine,  which  the  Northern  Electric  Company 
has  adopted  for  use  with  their  belted  type  plants,  has  been 
specially  designed  for  this  purpose  and  has  proven  relial)le 
for  such  service.  The  dealers  and  representatives  of  the 
different  manufacturers  and  of  the  Northern  Electric  Com- 
pany dined  together  in  the  evening  at  the  Tecumseh  House. 

After  dinner  Mr.  J.  Astram,  of  the  Fort  Wayne  Engin- 
eering &  Mfg.  Co.,  Fort  Wayne,  Indiana,  gave  a  most  in- 
structive talk  on  the  well-known  line  of  Paul  pumps  which 
are  being  distributed  throughout  Canada  by  the  Northern 
Electric  Company.  Mr.  D.  M.  Simpson,  manager  of  the 
Chicago  office  of  the  General  Lead  Batteries  Company,  des- 
cribed the  theory,  operation  and  care  of  storage  batteries, 
accompanied  by  lantern  slides.  This  talk  was  presented  in 
such  a  way  that  the  dealers  realized  that  storage  batteries 
are  not  so  mysterious  as  is  generally  conceded. 

On  Wednesday  morning  Mr.  Campbell  presented  a  very 
interesting  paper,  "Northern  Electric  Company  and  the 
Dealer."  Some  interesting  extracts  from  this  paper  were 
published  in  oi;r  last   issue,     .^fter  Mr.   Campbell's  paper, 


Flooding  the  Lountry- 


ur  and  light.     Northern  Electric  Co.'s  agents  in  convention  at  London,  Ont. 


Electric  Company's  London  branch  and  a  photograph  was 
taken  of  the  delegates. 

Mr.  Bv  L.  Baulch,  manager  of  the  London  branch,  wel- 
comed the  delegates  to  London  and  explained  the  object 
of  the  convention.  Mr.  T.  R.  Campbell,  power  and  light 
sales  specialist^  from  the  company's  head  office  at  Montreal, 
outlined  the  line  of  power  and  light  plants  and  accessories 
which  the  company  is  marketing  through  its  dealer  organiz- 
ation. He  answered  a  number  of  questions  relating  to  the 
operation  of  the  dififerent  plants  and  devices.  Mr.  G.  H. 
Nablo,  of  the  Matthews  Engineering  Company,  Sandusky, 
Ohio,  outlined  the  policy  of  his  company  and  gave  some 
very  interesting  details  regarding  the  difTerent  types  of  auto- 
matic, semi-automatic  and  hand-controlled  plants  which  they 
manufacture  at  their  factory.  Mr.  Nablo  also  described 
briefly  what  his  company  had  done  to  supply  the  U.  S. 
Shipping  Board  with  6  kw.  automatic  plants  for  use  on  trans- 
ports, for  emergency  lighting,  and  to  supply  current  for 
wireless  in  case  the  main  power  plant  should  be  put  out  of 
operation.  Mr.  P.  O.  Roberts,  power  and  light  specialist 
of  the  Montreal  office,  read  a  paper  prepared  by  Mr.  T.  N. 
White,  sales  engineer  and  manager  of  service  department,  on 
"Service  and  Installation."  This  paper  outlined  the  com- 
pany's policy  on  service,  which  is  very  comprehensive.  A 
paper  was  also  read  by  Mr.  W.  P.  Tice,  of  the  company's 
accessory  sales  department,  on  the  subject  of  accessories 
for  use   with   Northern    Electric   power   and   light  plants. 


over  an  hour  was  spent  in  open  discussion  of  points  of  in- 
terest to  the  dealers.  Many  interesting  experiences  were 
related  by  dif¥erent  dealers  and  suggestions  exchanged 
which  will  assist  in  the  sale  of  power  and  light  equipment. 
Mr.  McMullin  gave  a  very  live  talk  on  "Selling  the  Farmer," 
which  abounded  with  interesting  anecdotes  and  experiences. 
Many  suggestions  were  offered  as  to  how  a  dealer  could 
more  intelligently  present  his  proposition  to  the  farmer  pro- 
spect. Mr.  J.  A.  McDonald,  power  and  light  specialist  in 
Toronto  office,  acted  as  chairman  throughout  the  sessions. 

Representatives  of  the  manufacturers  and  of  the  North- 
ern Electric  Company  were  very  optimistic  of  future  sales 
and  the  dealers  shared  in  this  and  were  very  enthusiastic 
over  Northern  Electric  Power  &  Light.  The  dealers  ex- 
pressed themselves  as  being  thoroughly  convinced  that  they 
were  doing  their  customers  a  service  by  introducing  the  most 
up-to-date  and  reliable  equipment  available.  The  enviable 
reputation  enjoyed  by  this  company  in  Canada  assured  for 
the  dealer  and  his.  customers  reliable  equipment  and  real 
service. 


Run  a  slogan  in  your  advertising  at  least  once 
a  month,  something  like  this:  "Buy  your  electri- 
cal goods  at  an  electrical  shop."  Do  not  let  the 
hardware  and  drug  stores  get  away  with  the  bus- 
iness which  rightfully  belongs  to  you.  Put  up  a 
fight  that  will  win  out. 
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Sale  of  Electrical  Labor  Saving 
Devices  to  the  Farmer 

 By  Mr.  W.  P.  Tice  

The  lirst  thought  that  occurs  to  the  writer  is,  will  the 
idea  of  appliances  come  first  or  last,  and  while  it  is  true 
that  the  apparatus  to  produce  the  current  supplying  the  ap- 
pliances must  necessarily  come  first,  one  must  have  a  thor- 
ough knowledge  of  tlie  appliance  situation,  as  it  is  as 
necessary  as  the  study  of  the  apparatus  itself,  for  its  con- 
clusion is  the  installation  of  the  appliances,  they  always 
come  no  matter  what  the  first  plans  are,  for  they  are  the 
real  life  and  essence  of  the  power  and  light  installation, 
and  without  them  it  would  be  like  a  cart  without  a  horse. 
So  never  worry  aliout  tlie  sale  of  appliances — put  them  in, 
send  the  bill,  they  sell  themselves. 

Do  you  really  know  the  farmer?  If  not,  go  out  and  get 
acquainted,  and  especially  so  the  women  folks,  for  no  other 
class  are  as  consistent  and  long-hour  workers  as  they  are, 
and  also  with  the  fewest  helpful  devices.  Did  you  ever  have 
the  opportunity  to  study  the  women  on  the  farm  during 
her  daily  tasks?  If  not,  do  so,  and  you  will  have  all  the 
necessary  sales  helps  to  sell  them  the  useful  appliances  that 
they  require,  and  when  you  have  sold  the  farmer  the  useful 
and  labor-saving  devices,  you  have  accomplished  a  real  ser- 
vice. As  previously  stated,  study  the  farmer,  and  it  will  be 
an  interesting  study  too,  for  he  is  a  dif?erent  type  of  man 
than  you  have  come  in  contact  with,  and  one  that  requires 
a  difYerent  class  of  salesmanship  than  you  have  before  met 
with.  He  has  not  had  the  years  of  training  and  demonstra- 
tion in  the  electrical  lines  his  city  Ijrother  has,  and  the  field 
is  very  fertile,  but  do  not  make  the  mistake  of  trying  to  im- 
press him  with  your  greatness,  but  talk  to  him  as  man  to 
man,  for  he  is  not  interested  in  sales  rhetoric.  Show  him, 
for  he  certainly  is  the  answer  to  tl^  common  expression  '  I 
am  from  Missouri."  Impress  upon  him  the  many  advant- 
ages of  a  water  system,  for  it  is  one  of  the  most  important 
appliances  on  a  farm,  and  constitutes  the  greatest  of  laljor- 
saving  devices  to  him.  Assuming  that  the  light  installation 
is  the  primary  feature  which  seems  to  be  the  case,  although 
I  do  not  see  why,  and  after  it  the  water  system,  then  what 
do  you  think  naturally  comes  next  ?  Why,  the  devices  that 
will  lighten  the  labor  of  the  wife,  for  it  is  a  known  fact 
that  the  farmer  is  more  considerate  of  his  own  women- 
folks than  is  the  city  man,  and  will  put  in  an  iron  and  wash- 
ing machine  quicker  than  a  feed  grinder,  if  the  value  is 
shown  him  first.  Settle  the  women  part  first,  then  you  can 
go  to  work  and  install  a  separator,  churn,  grinder,  milking 
machine,  sheep  shearer  or  clipper  and  the  many  other  use- 
ful and  labor-saving  devices  that  are  now  on  the  market. 

You  will  find  that,  due  to  the  rapid  progress  made  in 
power  and  light  equipment,  it  will  hustle  you  to  keep  up 
with  the  development  of  new  devices  being  manufactured 
from  time  to  time.  There  has  been  much  written  upon  the 
proper  methods  of  approaching  the  farm  prospect,  some  of 
which  are  very  good,  but  I  honestly  feel  that  personality  and 
good,  clean-cut,  right-on-the-farm  demonstration,  is  by  far 
the  most  successful.  I  do  not  think  it  necessary  for  me  to 
go  into  detail  with  each  piece  of  apparatus,  as  the  manu- 
facturer oif  appliances  has  done  so  very  thoroughly,  and  his 
literature  will  be  of  good  help  to  you  to  sell  successfully. 
You  must  know  the  device  cover  to  cover,  and  if  you  do 
)U)t,  make  it  a  point  to  take  each  and  every  device  to  pieces, 
and  study  it  carefully,  and  learn  how  it  oiperates,  how  it  is 
put  together  and  its  purposes,  for  no  one  can  be  a  success- 
ful farmer  salesman  unless  he  does  know  all  about  the  de- 
vice he  is  selling,  for  you  know  the  farmer  is  from  "Mis- 
souri". Ik-  never  has  had  a  niacliinc  or  a  repair  dei)artnient 


to  run  to,  like  liis  city  lirotlier,  and  has  had  In  lake  his 
machinery  lo  pieces  to  see  how  the  darn  thing  works,  and 
lias  bad  lo  make  his  own  repairs,  so  you  will  find  him  a  far 
better  mechanic  than  is  commonly  supposed,  so  don't  lot 
liim  have  to  show  you  how  the  wheels  go  round.  You  will 
impress  hini  more  if  you  can  show  him,  for  he  knows  that 
all  mechanical  contrivances,  at  some  time  or  other,  need 
repairing,  and  he  wants  to  know  the  whyfor. 

This  was  supposed  to  be  a  talk  on  how  to  sell  the  far- 
mer labor-saving  devices,  and  I  am  afraid  I  have  consider- 
al)ly  transgressed  the  subject,  but  it  is  not  the  same  kind 
of  selling  one  would  meet  with  in  the  contractor-dealer  or 
city  customer,  and  requires  dif?erent  methods,  principally 
personality  and  a  thorough  study  of  the  needs  of  the  far- 
mer. Nickel-plated  and  gold  trimmings  have  ceased  to  exist 
to  him,  as  has  the  gold  brick. 

Many  estimates  have  been  made  of  the  number  of  power 
and  light  prospects,  which  I  am  not  in  a  position  to  deny 
or  confirm,  but  such  being  the  case,  a  glance  shows  what 
an  enormous  volume  of  appliances  are  to  be  sold  to  keep 
up  witli  the  estimates,  and  you,  Mr.  Dealer,  are  the  log'ca' 
one  to  sell  them,  and  they  all  carry  a  well  worth-while  pro- 
lit,  and  then,  too,  they  are  a  never-ending  source  of  profit, 
as  they  continue  to  increase  in  numbers,  and  as  is  the  case 
with  lamps,  they  continue  to  be  always  in  demand.  The  sales 
prospects  are  as  Ijright  as  the  sewing  machine  salesman's 
slogan.  "Exery  Ijride  a  prospect,  and  never  worry  'till  the 
marriage  rate  declines." 


What  are  Your  Sales  Plans  ? 

  By  Mf.  Sydney  Neu  

The  old-time  business  man  trusted  to  luck.  If  business 
was  good  it  was  good.  If  it  was  bad,  too  bad,  he  must  make 
the  best  of  it. 

The  modern  business  man  l)elie\es  in  initiative.  He  be- 
lieves that  business  is  never  so  good  that  he  cannot  improve 
it  by  et¥ort.  And  by  this  initiative  he  has  moved  the  old-timers 
to  the  side  streets  and  the  back  alleys  where  they  gradually 
drop  out  of  the  running.    He  plans  and  executes. 

Before  you  can  plan  you  must  know.  You  must  know 
what  your  sales  were  last  year,  not  only  in  total  but  in  each 
individual  line.  You  must  know  what  stocks  you  carried, 
not  only  in  total  but  in  each  line  so  that  you  can  figure  your 
turnover.  You  must  know  what  your  expenses  were  and  how 
much  of  this  expense  was  caused  by  each  line.  If  you  do 
not  know  these  things  the  first  step  is  to  find  them  out. 

The  next  step  is  to  analyze  what  you  know.  This  line  re- 
quired a  large  stock  and  moved  slowly;  was  this  a  fault  of 
the  line  or  because  you  did  not  display  it  and  push  it?  This 
line  sold  so  fast  that  you  lost  sales  through  insufficient  stock. 
This  Hne  had  a  big  mark  up  but  it  took  so  much  clerks'  time 
to  sell  it  that  it  probably  made  you  little  money. 

After  you  have  digested  the  facts  you  can  plan.  You 
will  throw  out  this  line  entirely.  You  will  push  this  line  hard 
and  double  your  sales.  This  line  you  will  keep  constantly 
in  your  show  window  and  expect  sales  in  increase  to  three 
times.    And  so  on. 

But  plans  are  not  enough.  The  plans  must  be  put  into 
action  and  kept  going.  They  must  be  checked  up  frequently. 
If  sales  in  any  line  are  not  up  to  the  mark  you  have  set,  you 
know  it  is  time  to  concentrate  your  advertising  and  display 
and  sales  clerks  on  that  line. 

Plans  and  records  are  essential  to  any  business  success. 
The  best  use  you  can  make  of  your  own  time  is  in  making 
l)lans,  watching  the  records,  and  keeping  things  moving 
faster.  Leave  the  mechanical  work  to  those  whose  time  is 
less  valuable. 
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Complete  Electrical  Equipment 
for  the  Home 

  By  Mr  John  G.  Learned' 

There  exists  a  community  of  interest  among  electrical 
manufacturers  —  jobbers  —  dealers — contractors  .and  central 
stations  in  the  fostering  of  the  complete  electrical  equipment 
of  the  home, — therefore,  the  plan  of  the  National  Electric 
Light  Association — Commercial  Section,  to  bring  about  a 
nation-wide  educational  campaign  for  the  purpose  of  creat- 
ing a  greater  demand  for  complete  installations  of  wiring 
and  appliances  in  the  home  will  meet  with  your  favorable 
consideration. 

Although  the  electrical  industry  has  made  most  remark- 
able strides  in  the  last  25  years  we  have  been  woefully  defi- 
cient in  focusing  our  efforts  on  educating  the  public  to  the 
unit  idea  of  electrical  equipment  in  the  home.  Electric  light- 
ing installations  are  fairly  well  handled,  although  there  is 
vast  room  for  improvement,  vviiereas  the  necessity  of  an 
adequate  number  of  outlets  for  the  use  of  portable  and  elec- 
trical appliances  has  been  sadly  neglected — by  comparison. 
The  future  permanent  success  of  the  "Residence  Service" 
branch  of  our  business  depends  largely  on  our  ability  to  so 
thoroughly  educate  the  public  that  the  lay  man  and  lay 
woman  will  be  as  conversant  with  the  complete  unit  electri- 
cal equipment  of  the  home  as  tiiey  are  now  with  the  electric 
starter,  the  electric  headlight,  the  electric  horn  and  the  other 
refinements  of  the  automobile.  There  never  was  a  more  op- 
portune time  than  now — especially  on  account  of  the  pre- 
sent shortage  of  household  help. 

The  Commercial  Section  of  the  N.  E.  L.  A.  plans  to  get 
the  manufacturers  of  electrical  heating  appliances,  washing 
machines,  vacuum  cleaners,  portable  lamps,  fans,  vibrators, 
hair  dryers,  sewing  machines,  etc.  accessories  and  other  ap- 
purtenances used  in  the  home,  to  include  in  their  national 
advertising  an  illustration  of  the  baseboard  or  waiiiscotting 
receptacle;  the  idea  being  to  show  the  particular  appliance 
advertised  and  the  cord  connecting  it  to  a  receptacle.  This 
can  be  done  without  any  additional  expense.  Those  manu- 
facturers, who  have  had  this  matter  brought  to  their  atten- 
tion are  very  enthusiastic  and  have  already  taken  steps  to 
co-operate. 

Central  station  companies  are  having  this  matter  brought 
to  their  attention,  and  are  being  urged  to  feature  appliance 
outlets  along  the  same  lines  in  local  newspaper  advertising 
— on  billboards — customer's  bills — and  salesroom  advertising. 
Department  stores  will  be  urged  to  follow  suit.  Jobbers, 
dealers  and  contractors  should  get  behind  this  campaign — 
which  is  not  for  a  week  or  a  month  but  continually — the  re- 
sults will  be  cumulative. 

Another  method  of  bringing  the  message  home  is  to 
make  up  window  displays  of  appliances  with  their  cords 
fconnected  to  receptacles  mounted  on  section  of  baseboard 
or  wainscotting. 

Special  attractive  advertising  in  pamphlet  form  on  this 
subject  of  receptacles  will  be  prepared  for  distribution  to 
architects  by  central  stations. 

Below  I  quote  the  advertising  manager  for  a  manufac- 
turer who  is  particularly  enthusiastic  on  the  subject: 

"One  way  to  increase  the  interest  and,  therefore  the  in- 
stallation of  m,ore  adequa.te  provision  for  use  of  electrical 
appliances  in  the  home,  is  to  form  a  small  committee  to  out- 
line a  complete  campaign  to  cover  a  given  period  of  months. 
Some  of  the  things  to  be  done  are  as  follows: 

(1)  Prepare  cuts  of  several  sizes  and  kinds  to  be  furnish- 

*Before  Milwaukee  Convention  National  Association  Electrical  Con- 
tractors and  Dealers. 


ed  to  all  manufacturers  of  electrical  goods  and  to  have  these 
cuts  used  similarly  to  the  Bond  and  War  Savings  Stamp 
will  therefore  act  as  constant  reminders  to  all  of  us  in  the 
electrical  industry  and  those  cuts  used  in  the  national  media 
by  the  various  manufacturers  who  advertise  in  such  publi- 
cations will  help  to  bring  home  this  campaign  to  the  public 
in  general. 

The  cuts  mentioned  above  can  also  be  used  in  the  -various 
folders,  literature  and  on  letter-heads,  during  this  same  per- 
iod regardless  of  what  the  folders  or  other  literature  de- 
scribe. 

(2)  Special  Folders  and  Other  Printed  Matter 

Folders  and  other  small  pieces  of  printed  matter  to  be 
p'epared  specially  on  this  subject  of  the  advantages  of 
more  adequate  equipment  for  the  use  of  electrical  appliances, 
and  this  material  used  as  envelope  stufTers  by  lighting  com- 
panies, manufacturers  and  their  district  pffices.  engineers, 
electrical  jobbers  and  electrical  contractors  and  dealers.  A 
good  portion  of  these  stuffers  would  therefore,  reach  the 
hands  of  the  public  also. 

.(3)  Small  Stickers  for  Letter-heads 

A  series  of  these  could  be  prepared  covering  tlie  sub- 
ject which  could  be  used  over  a  period  specified  in  tiie  cam- 
paign by  the  same  group  mentioned  above.  Many  of  these 
would  come  to  the  eyes  of  those  interested  in  building. 

(4)  Manufacturers  making  devices  which  would  be  con- 
sumed in  installing  adequate  equipment  in  tiie  home,  would 
be  urged  to  extend  their  advertising  and  concentrate  on  de- 
vices such  as  receptacles,  etc.,  during  the  period  decided  up- 
on for  this  campaign.  These  same  manufacturers  will  fur- 
nish to  the  dealers,  contractors,  and  lighting  companies, 
small  electros  and  other  suggestions,  advertisements,  and 
folders,  which  could  also  be  used  for  local  and  newspaper 
advertising  by  the  contractors  and  dealers  and  electric  light- 
ing companies. 

(o)  Little  stories,  articles,  and  illustrations  could  be  pre- 
pared for  the  various  electrical  journals  as  well  as  some  spe- 
cially prepared  for  the  general  publications  such  as  Good 
Housekeeping.  Woman's  Home  Companion,  Ladies  Home 
Journal,  House  and  Garden,  etc. 

I  am  sure  we  can  get  in  touch  with  the  persons  prepar- 
ing these  articles  for  such  magazines  and  have  the  need  for 
adequate  outlet  equipment  emphasized  in  these  articles  and 
possibly,  have  at  least  one  article  devoted  to  that  one  sub- 
ject alone. 

(6)  Electric  lighting  companies  during  this  period  could 
also  be  instructed  on  attaching  slips  tp  the  electric  lighting 
bills,  slips  giving  a  message  concerning  the  conveniences  of 
more  adequate  wiring  of  the  home. 

(7)  At  the  same  time,  the  architects  and  electrical  con- 
tractors figuring  on  wiring  jobs  should  be  urged  to  bring 
the  matter  of  convenient  outlets  to  the  builders'  attention, 
since  a  good  many  people  still  are  not  familiar  enough  with 
electrical  work  to  appreciate  the  wonderful  convenience  of 
having  many  outlets,  as  for  instance  in  the  baseboard  and 
do  not  realize  that  the  addition  to  these  outlets  does  not 
mean  very  much  greater  cost  when  figured  over  a  period 
of  say  five  tp  ten  years. 

(8)  Short  Movie  Films  and  Slides 

There  are  a  number  of  companies  prepared  to  make  up 
movie  films  which  are  produced  in  such  a  satisfactory  man- 
ner that  the  moving  picture  houses  throughout  the  country 
are  glad  to  make  use  of  them  in  connection  with  their  usual 
program.  In  such  films,  a  very  forceful  appeal  can  be  made 
and  the  convenience  of  many  outlets  can  be  played  up  in  a 
pleasant  though  distinct  manner  and  the  disadvantages  of 
a  poorly  equipped  home  emphasized.  The  mind  of  the  theatre- 
goer is  in  a  particularly  receptive  state  when  looking  at  the 
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screen  and  such  films  in  connection  with  other  slides  ad- 
vertising- the  installation  of  various  receptacles  by  local  cpn- 
tractors  and  lighting  companies  will  tie  up  very  strongly 
with  the  other  promotion  work  noted  above. 

(9)  The  subject  matter  for  advertisments  might  play  up 
the  saving  in  wear 'on  electrical  fixtures;  the  great  conveni- 
ence of  electrical  appliances  is  made  still  greater  by  the 
provision  of  adequate  outlets  or  attaching  places  for  the 
ready  connection  of  electrical  appliances  in  various  rooms, 
to  electrical  circuits;  safety  could  be  emphasized  also. 

(10)  Various  little  stickers  for  use  on  letter-heads  might 
have  subjects  similar  to  the  following: 

"When  Wiring  Your  Home  Have  Outlets  Arranged  for 
Your  Electrical  Appliances." 

"Double  Electrical  Conveniences — Have  Extra  Outlets 
for  Electrical  Appliances." 

"Save  the  Wear  on  Electric  Fixtures — Connect  Your 
Electrical  Appliances  to  Baseboard  Outlets." 

"Have  Extra  Outlets  in  your  Laundry  as  Well  as  in  Your 
Living  Rooms  for  Your  Electrical  Appliances." 

"Electricity  is  Your  Servant — Have  Outlets  Installed  for 
Your  Electrical  Appliances." 

These  ideas  are  formed  only  in  part  but  they  serve  as 
a  starting  point  and  oould  be  developed  into  more  complete 
form  and  augmented  after  a  little  conference  on  the  sub- 
ject. With  any  kind  of  work  it  is  easier  to  have  some  actual 
start  than  to  just  talk  the  matter  over. 

Slogans  and  Text  Matter 

Follows  some  ideas  intended  to  suggest  slogans  and  text 
matter  which  might  be  further  developed  in  detail  for  use 
in  support  of  a  campaign  for  more  electrical  outlets. 

(I)  "Let  out  pent  up  Electric  Service  by  installing  more 
outlets." 

(3)  "Electrical  outlets  increase  house  values.  Pro- 
vide one  or  more  extra  outlets  in  the  floor,  baseboard  or  wall 
in  every  room  for  the  convenient  use  of  Electrical  Appliances 
and  Portable  Lamps." 

(3)  "Modernize  the  (your)  home  with  extra  outlets  for 
the  use  of  Electrical  Appliances." 

(4)  "Take  full  advantage  of  Electric  Service.  Install  ex- 
tra outlets  in  every  room  for  the  use  of  Time  and  Labor- 
Saving  devices — Electrical  Appliances." 

(5)  "Extra  outlets  for  Electric  Portable  Lamps — for 
utility  and  beauty." 

(6)  "Advocate  Installation  of  Extra  Electrical  Outlets 
— for  Appliances  and  Lamps." 

(7)  "Extra  outlets  promote  sale  and  use  of  Electrical 
Appliances  and  Lamps." 

(8)  "Campaign  for  more  Electrical  Outlets." 

(9)  "Insufficiency  of  Outlets  Restricts  use  of  Electric 
Service.  Increase  sales  of  Electrical  Appliances  and  Lamps. 
Install  one  or  more  outlets  in  every  room  of  every  home." 

(10)  "In  wiring  old  houses  install  generously  well- 
located  electrical  outlets." 

(II)  "Provide  Complete  Electrical  Installations  in  New 
Houses — especially  outlets  for  Appliances  and  Lamps." 

(13)  "Numerous  faucets  are  provided  in  the  home  for 
the  convenient  use  ^of  water.  Why  not  more  outlets  for  the 
use  of  Electrical  Appliances  and  Lamps?" 

(1,3)    "More  outlets  for  More  business." 

(14)  "More  Electrical  outlets — more  Safisficd  Custom- 
ers." 

(n>)  "F,xtend  FJeclric  Service  by  iuslalliug  more  Out- 
lets." 

(If))  "Don'l  rob  Pclcr  to  i)ay  I'aul.  Install  nioi-c  outlets 
for  the  simultaneous  use  of  l<"lcctri(al  .Appliances  as  well  as 
Electric  Lighting." 

(17)  "The  Modern  Home  Uses  Itlcclric  Service.  Extra 


Outlets  in  each  room  for  the  convenient  use  of  Electric  Ap- 
pliances Solves  the  Servant  Problem." 

(18)  "For  quick,  convenient  use  of  the  Electric  Healing 
Pad  provide  an  extra  outlet  in  Your  Bedroom." 

(Note:  Series  of  such  phrases — to  apply  to  all  Electrical 
.Appliances  and  Lamps  for  all  applications — can  be  developed 
for  use  by  manufacturers,  etc.) 

(19)  "For  Complete  Electric  Service  in  Your  Home  In- 
stall Extra'  Outlets  in  Every  Room.  Use  Electrical  Appli- 
ances and  Portable  Lamps." 

(30)  "In  nearly  every  house  nowadays  some  provision 
is  made  for  the  use  of  electricity,  but  very  often  too  few 
outlets  are  installed  for  the  Donvenient  use  of  Electrical  Ap- 
pliances and  Portable  Lamps.  To  rectify  such  omission  after 
house  is  built  is  expensive. 

Moral:  Make  your  Electrical  installation  complete  at 
first.   Install  extra  cutlets  in  every  room." 

(31)  "Electric  time  and  labor-saving  appliances  have  be- 
come a  necessity  in  the  modern  household.  Provide  for  their 
convenient  use  by  installing  extra  outlets  in  every  room." 

(23)  "Electricity  will  increase  the  value  of  your  property 
many  times  over  the  small  cost  of  your  investment.  Be  sure 
your  installation  is  complete.  Install  one  or  more  extra  out- 
lets in  every  room  for  the  use  of  Electrical  Appliances  and 
Portable  Lamps." 

(33)  "Mr.  Business  Man — You  use  several  telephones  in 
your  office  for  good  business  reasons;  also  for  convenience. 
How  about  your  home?  Extra  outlets  in  each  room  per- 
mit the  convenient  use  of  time  and  labor-saving  devices — 
Electrical  Appliances  Give  a  Thought  to  the  Wife.  Install 
more  electrical  outlets." 

(24)  "For  Comfort,  Convenience  and  Economy  Install 
Extra  Outlets  for  Electrical  Appliances  and  Portable  Lamps." 

(25)  "In  planning  j^our  home  provide  for  modern  plumb- 
ing, adequate  heating  and  complete  electrical  equipment.  Be 
sure  to  install  extra  outlets  in  each  room  for  Electrical  Ap- 
pliances and  Portable  Lamps." 

(36)  "Do  a  good  job  while  you  are  about  it.  Don't 
skimp  on  Electrical  outlets." 

(27)  "You  buy  furniture,  rugs  and  decorations  to  make 
your  home  'comfy'  and  artistic.  Electric  Portable  Lamps  en- 
hance the  whole.    Install  extra  outlets  for  their  use." 

(38)  "Baseboard  outlets  or  outlets  on  the  side  walls 
which  make  it  unnecessary  to  stoop  down  when  attaching 
Electrical  Appliances,  should  be  installed  in  every  room  in 
your  home." 

(39)  "An  extra  outlet  or  two  installed  on  the  porch  will 
be  found  useful  for  attaching  the  Electric  Fan  or  Portable 
Lamp." 

(30)  "Install  outlets  in  the  halls  for  use  of  the  Electric 
Vacuum  Cleaner." 

(31)  "It  is  modern  to  'Do  it  Electrically.'  Install  neces- 
sary outlets  in  every  room  for  the  use  of  Electric  Appliances 
and  Portable  Lamps." 

(33)  "The  Completely  Electrified  Home  Will  Remain 
Modern  for  Years  to  Come.  Install  Plenty  of  Outlets." 

(33)  "Electrically  Operated  Pianos  and  Phonographs  are 
popular.  Provide  for  their  use.   Install  Extra  Outlets." 

(Note:  Makers  of  such  equipment  might  be  induced  to 
co-operate  in  the  campaign  for  more  outlets — help  them  as 
well  as  the  electrical  industry). 

It  follows  as  a  matter  of  course  that  if  this  work  is  taken 
up  in  a  big  way  as  outlined  that  the  public  will  be  educated 
1o  the  necessary  degree  with  the  result  that  a  big  demand 
will  be  created  for  wiring,  receptacles  and  appliances. 

The  contractors  will  do  more  wiring,  the  dealers  will 
sell  more  appliances,  the  jobber  will  do  more  business — the 
manufacturers  will  turn  out  a  larger  volume  of  products— 
the  central  station  will  enjoy  more  revenue  and  last  but  not 
Icusl  the  consumer  will  enjoy  complete  residence  service. 
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Report  of  House  Wiring  Committee  of  the  National 
Association  of  Electrical  Contractor-Dealers 


The  duties  of  tliis  Committee,  as  outlined  in  the  organ- 
ization plan  of  the  National  Association  of  Electrical  Dealers 
is  referred  to  as  follows: 

"To  investigate  and  develop  data  and  circulate  infor- 
mation regarding  methods  of  securing  and  cost  of  install- 
ing electrical  materials." 

As  the  Minutes  of  our  Association  do  not  show  tliat  any 
previous  report  has  been  made  on  the  work  of  this  com- 
mittee, this  must  therefore  be  considered  as  the  first  report 
and  recommendation  of  the  House  Wiring  Committee. 

In  the  past  and  particularly  to-day,  the  wiring  of  old 
and  new  houses  has  been  and  is  an  important  and  large 
pari  of  the  total  business  of  the  greater  number  of  electrical 
contractor-dealers.  The  majority  of  new  houses  now  in 
course  of  construction  are  already  wired  for  electricity,  so 
that  this  class  of  business  comes  to  the  contractor  dealer 
without  any  effort  on  his  part  to  secure  the  same,  but  it  is 
the  many  old  houses  that  offer  the  greatest  opportunity  to 
the  contractor-dealer,  who  will  actively  solicit  this  business 
in  an  intelligent  manner,  and  from  the  following  figures  it 
must  be  assumed  that  old  house  wiring  is  a  large  part  of  the 
total  business  of  the  majority  of  our  members. 

The  last  report  of  our  General  Manager  shows  l,6i:{ 
classified  members.  Of  this  number,  603  are  in  class  "A" 
doing  business  up  to  $12,000;  343  are  in  Class  "B,"  $12,000 
to  $25,000;  393  in  Class  "C,"  $25,000  to  $50,000;  and  the  bal- 
ance, 274,  doing  business  above  $50,000,  making  approxi- 
mately 83  per  cent.,  or  a  total  of  1.339  members  doing  busi- 
ness of  less  than  $50,000  yearly,  to  whom  the  house  wiring 
business  must  appeal,  and  to  the  balance  of  our  members 
as  well,  if  the  work  could  be  secured  on  a  profitable  basis. 

The  present  data  available  shows  that  in  the  United 
States  to-day,  a  very  small  percentage  of  the  houses  are 
wired,  and  this  business  ofTers  an  all  year  opportunity  to 
the  contractor-dealers,  to  secure  this  work  as  well  as  the 
many  appliances,  fixtures,  etc.,  that  must  follow  the  instal- 
lation of  the  wiring. 

The  field  is  more  fertile  to-day  than  ever  before.  All 
war  restrictions  have  been  removed,  the  central  stations  are 
in  a  better  and  stronger  position  to  supply  the  energy  and 
extensions,  and  the  "Buy  Your  Home  Movement,"  which  is 
l)eing  so  widely  exploited  by  the  Department  of  Labor, 
makes  the  general  public  realize  that  every  man  is  entitled 
to  live  in  a  comfortable  home  with  cheerful  surroundings 
a  id  modern  conveniences,  and  certainly  electricity  offers  the 
Lreatest  opportunity  to  increase  the  comforts  of  the  home. 

So  that  the  Committee  could  be  better  informed  as  to 
the  actual  conditions  existing  throughout  the  countrj',  and 
to  secure  data  that  would  show  in  a  general  way  what  plans 
contractor-dealers  have  put  into  operation  for  securing  old 
luuise  wiring,  a  questionnaire  was  mailed  to  every  member, 
a  copy  of  which  is  made  a  part  of  this  report,  and  the  fol- 
lowi;;g  is  an  abstract  of  the  answers  received: 

Total  replies  •   84 

Number  of  States   36 

Number  of  Cities   60 

The  number  of  contractors  answering  this  questionnaire 
composes  a  very  small  percentage  of  our  membership,  and 
it  would  seem  that  a  larger  number  would  be  sufficiently  in- 
terested in  this  subject  to  answer  the  questions  noted  there- 
in. 

A  sufficient  number  of  States  and  cjties  ha\e  been  heard 


from,  however,  so  that  it  has  been  possible  for  your  Com- 
mittee to  secure  information  covering  the  entire  country, 
even  though  a  number  of  States  are  not  represented. 

The  replies  to  questions  are  give:i  in  general  terms  as 
follows: 

Fifty-three  cities  report  that  local  central  stations  are 
co-operating  with  the  contractors,  and  house  wiring  con- 
tracts are  secured  by  the  central  stations  and  turned  over 
to  the  contractor  dealers  either  on  a  unit  price  basis  or  lump 
sum  contract. 

Ten  cities  report  that  the  electric  light  company  exe- 
cute the  work  with  their  own  wiring  department. 

Twenty-seven  cities  report  that  the  contractor-dealers 
advertise  for  house  wiring,  and  the  same  number  have  soli- 
citors.. 

Forty-eight  suggestions  were  received  for  stimulating 
business,  some  of  which  will  be  mentioned  in  this  report. 

The  replies  as  to  the  number  of  old  houses  wired  in  the 
various  cities  range  from  10  per  cent  in  Brooklyn,  N.Y.,  to 
98  per  cent,  in  Seattle,  Wash.,  showing  a  larger  percentage 
of  unwired  houses  in  the  Hast  than  in  the  West.  The  rate 
of  current  varies  from  two  and  eight-tenths  cents  per  kw. 
in  Portland,  Ore.,  to  16c  per  kw.  in  Southampton,  N.  Y. 

The  data  received  regarding  the  prices  for  which  this 
v.ork  is  being  installed,  will  be  presented  in  another  part 
of  this  report.. 

All  of  these  replies  will  serve  to  show  that,  first,  the 
central  stations  throughout  the  country  are  co-operating 
with  the  contractor-dealers,  for  extending  their  services  into 
old  houses  now  unwired,  and  that  conditions  are  steadily 
improving  in  this  respect  from  day  to  day.  Second,  that  in 
the  East  and  also  in  the  thickly  settled  cities  of  the  West, 
a  large  opportunity  awaits  the  electrical  contractor-dealer  for 
securing  old  house  wiring  business.  Third,  that  the  rate  for 
current  is  cheapest  where  the  larger  number  of  users  of 
electricity  reside,  and  by  increasing  the  installation  of  wir- 
ing in  more  homes  the  cost  of  current  should  be  reduced. 
Fourth,  that  not  sufficient  activity  has  been  shown  by  the 
contractor-dealer  either  to  actively  solicit  or  adopt  news- 
paper advertising.  They  have  been  content  to  remain  dor- 
mant and  allow  the  central  stations  to  build  up  large  organ- 
izations to  solicit  and  secure  house  wiring  business,  instead 
of  stimulating  this  business  individually  or  co-operating  with 
the  central  station  to  do  this  work,  for  them. 

Your  Committee  has  also  communicated  with  a  number 
of  cities  in  which  the  central  station  and  the  contractor- 
dealer  are  already  co-operating  on  a  satisfactory  basis. 
These  cities  are  now  carrying  on  active  house  wiring  cam- 
paigns, the  result  of  which  show  wonderful  progress  to- 
wards a  closer  understanding  between  these  two  important 
branches  of  the  industry. 

From  the  figures  available,  it  is  estimated  that  over  24,- 
000  homes  were  wired  during  the  six  weeks,  of  this  drive. 
In  a  number  of  these  cities,  the  contractor-dealer-  and  cen- 
tral station  are  continuing  the  campaign  with  further  success. 

Contractor  Dealers  Working  at  a  Loss 

Returning  to  the  prices,  which  are  now  being  charged 
by  the  contractor-dealers  for  the  installation  of  old  house 
wiring,  the  replies  to  the  questionnaire  develop  the  fact  that 
the  majority  of  the  contractor-dealers  are  doing  this  work 
at  a  loss,  when  they  should  be  receiving  a  reasonable  profit. 


38 


THE    ELECTRICAL  NEWS 


September  1,  1919 


over  and  aliove  the  cost  of  labor  and  material,  plus  their  ac- 
tual overhead.  The  prices  range  from  .$2.00  per  outlet  in  Bat- 
tle C  reek,  Mich.,  as  well  as  two  cities  in  Illinois,  to  $5,35 
per  outlet  in  Louisville,  Ky.,  and  $5.00  per  outlet  in  Balti- 
more, Md.  These  prices  show  definitely  that  the  work  is  not 
lieing  figured  on  an  intelligent  basis  and  that  a  majority  of 
our  members  should  first  be  educated  and  informed  as  to 
the  proper  cost  for  installing  house  wiring;  amount  of  ma- 
terial required;  the  proper  manner  of  installing  the  work 
profitably,  and  the  cost  of  labor  for  placing  the  work. 

It  is  not  necessary  to  do  this  work  at  a  loss  to  secure 
the  business,  as  has  been  the  habit  in  the  past  of  a  large 
number  of  contractors,  as  well  as  some  of  the  central  sta- 
tion companies,  as  the  majority  of  house  owners  are  sup- 
plied with  increased  funds  at  this  time,  and  statistics  show 
that  they  are  spending  more  money  for  luxuries  than  ever 
before,  and  electricity  is  not  a  luxury. 

We  are  also  assured  tliat  prices  for  labor  and  material 
will  not  materially  decrease,  and  that  every  indication  points 
to  a  long  period  of  prosperity.  It  is  therefore  important  that 
the  electrical  contractor-dealer  take  stock  of  himself  and 
the  prevailing  conditions,  forget  what  has  been  charged  for 
this  work  in  the  past  and  settle  down  to  a  basis,  where  he 
knows  his  actual  present  cost  and  necessary  overhead  and 
charge  a  reasonable  profit  for  his  services. 

That  contractor-dealers  in  every  city  where  there  are 
local  associations,  appoint  a  committee  to  meet  with  a  re- 
presentative of  the  local  central  station,  to  discuss  the  pro- 
per methods  of  securing  the  house  wiring  business  in  their 
community.  The  committee  should  know  the  actual  cost 
of  labor  and  material  entering  into  the  installation  of  old 
house  wiring,  and  to  secure  this  information,  every  member 
should  submit  his  cost  sheets,  showing  the  past  cost  to  the 
contractor-dealer.  This  committee  can  then  tabulate  and 
disseminate  the  information.  The  central  station  could  then 
distribute  all  the  work  to  the  contractor-dealer,  pay  them 
when  the  work  is  completed,  collecting  from  the  customer 
either  on  regular  terms  or  on  deferred  payment,  as  may  be 
most  desirable. 

At  this  time  it  might  be  well  to  suggest  that  the  defer- 
red payment  plan  has  been  very  popular  and  has  resulted  in 
securing  increased  house  wiring  orders;  therefore,  an  ar- 
rangement that  would  permit  the  contractor-dealer  to  secure 
the  business  and  turn  it  over  to  the  local  central  station  to 
make  the  monthly  collections,  would  be  preferable.  The 
Morris  Plan  Bank,  who  already  have  branches  in  a  number 
of  cities  throughout  the  United  States,  are  prepared  to  handle 
the  deferred  payment  business,  if  the  contractor-dealers  pre- 
fer to  work  individually. 

A  number  of  contractors  have  stated  that  they  do  no 
house  wiring,  because  it  is  not  profitable,  and  the  reason  it 
is  not  profitable  is  simply  that  no  attempt  has  been  made  to 
keep  accurate  cost  sheets.  This  is  most  important;  know 
your  cost  and  then  go  after  the  business  with  a  reasonable 
profit. 

Many  contractors  haxx  no  systematic  method  of  esti- 
mating house  wiring,  either  a  back  of  an  envelope  or  a  bus- 
iness card  is  considered  sufficient  for  estimating  any  size  job. 
^'our  Committee  would  recommend  for  unit  price  estimat- 
ing, a  form  similar  to  copy  attached,  which  gives  sufficient 
space  to  properly  note  each  room,  outlet,  switch,  plug,  etc., 
and  allows  less  opportunity  for  omitting  necessary  parts  of 
the  estimate,  which  usually  results  in  a  loss  to  the  contrac- 
tor-dealer. • 

Your  Committee  has  learned  that  a  number  of  contract- 
ors in  the  past  have  found  it  necessary  in  connection  with 
house  wiring  installation  below  $300  to  add  50  per  cent  to 
the  net  cost  of  labor  and  material  in  order  to  be  properly 
covered.  'J'his  for  the  rcasf)n  that  the  overhead  on  this  class 
of  vvcjrk  is  higher  than  store,  industrial  lighting  or  power 


installations.  The  average  time  required  to  wire  a  three- 
storey  house  is  from  five  to  fifteen  days;  the  cost  of  material 
is  about  40  per  cent  of  the  total  cost  of  the  work,  labor  re- 
presenting the  balance,  so  that  the  time  necessary  to  install 
this  class  of  work  is  of  such  duration,  that  it  is  necessary  to 
add  a  larger  percentage  to  cover  the  increased  overhead. 

In  all  house  wiring,  use  only  the  best  materials,  recom- 
mend to  the  owners  that  switches  add  to  the  convenience 
of  the  installation  and  should  be  placed  for  all  important 
rooms.  Do  not  place  the  control  of  electricity  in  the  same 
class  as  the  old-fashioned  gas  jet — and  now  the  appliance 
outlet;  study  the  requirements  of  each  room  and  suggest  to 
the  customers  the  advantage  of  having  a  number  of  these 
outlets  ))laced  throughout  the  house;  the  average  customer 
having  electricity  installed  for  the  first  time,  is  not  familiar 
with  these  conveniences,  and  the  contractor-dealer  is  the  one 
to  urge  the  installation  of  the  same. 

Your  Committee  would  further  recommend  that  the  con- 
tractor-dealer advertise  more  freely,  intensive  campaigns,  dur- 
ing the  spring  and  fall  to  be  followed  up  by  active  solicita- 
tion at  all  times,  would  result  in  increased  business.  Every 
contractor-dealer  should  co-operate  with  his  local  associa- 
tion, the  Society  for  Electrical  Development,  and  any  group 
of  contractor-dealers  that  might  be  established,  to  develop 
house  wiring  business. 

Selection  of  Wiremen  Important 

So  many  home  owners  associate  the  installation  of  elec- 
trical lighting  with  endless  dirt  and  mess  and  the  tearing  out 
of  walls  and  plaster,  it  is  therefore  extremely  important  to 
educate  the  public  that  wiring  can  be  installed  without  the 
discomfort,  trouble  and  inconvenience;  only  trained  and  care- 
ful wiremen  should  be  employed  on  house  wiring.  They 
should  be  instructed  to  begin  work  on  the  top  floor,  finish 
up  the  work  in  each  room  before  going  into  another  and 
completely  finsh  each  floor  before  starting  the  next.  This 
may  seem  like  a  trivial  explanation,  but  it  is  with  the  idea 
in  mind  of  reducing  the  labor  cost  through  the  proper  edu- 
cation of  the  wiremen  to  methodically  install  this  work, 
which  will  result  in  more  houses  being  wired  at  reduced  cost 
to  the  public;  therefore  a  proper  selection  of  wiremen  is  re- 
commended;, those  who  are  neat,  careful  and  courteous  will 
appeal  to  the  house-wife. 

It  would  be  wise  to  give  these  men  the  opportunity,  at 
regular  periods,  of  discussing  with  each  other  what  they 
have  found  to  be  handy  kinks  in  saving  time  in  the  installa- 
tion of  house  wiring;  this  in  itself  would  make  the  labor 
factor  less  uncertain  and  at  the  same  time  reduce  the  cost 
of  the  work. 

Your  Committee  further  recommend  that  central  station 
and  contractor-dealer  as  well,  should  discourage  the  installa- 
tion of  lighting  outlets  for  single  drop  cords  without  switches 
or  con^'enience  outlets:  simply  to  place  electric  current  in 
the  home. 

Experience  has  proven  that  the  public  is  usually  dissat- 
isfied with  this  class  of  work,  while  the  recommendation  of 
a  satisfied  customer  means  increased  business,  quality  work 
should  be  the  keynote  of  every  contractor  dealer's  policy, 
and  no  consideration  should  allow  it  to  be  sacrificed. 

I  would  strongly  urge  that  contractor-dealers  tie  in  with 
'he  national  advertising  that  the  various  manufacturers  are 
publishing  in  the  weekly  and  monthly  magazines,  as  through 
this  unification  we  should  reap  the  benefit  of  the  millions  of 
dollars  that  are  yearly  being  spent  to  advertise  electricity. 
This  can  be  accomplished  by  timely  window  displays,  attrac- 
tive stationery,  intelligent  salesmanship  and  systematic  fol- 
low-up calls  and  letters. 

T  would  therefore  suggest  before  closing,  that  some  uni- 
form method  be  established  for  estimating  new  and  old  house 
wiring,  and  when  perfected,  bo  submitted  to  the  membership. 
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How  I  Increased  My  Sales 
100  Per  Cent. 


1  am  a  salesman  for  a  well-known  Canadian  firm  hand- 
ling farm  lighting  and  power  plants.  Like  everything  else 
these  days  it's  a  case  of  selling  "service."  The  farmer  doesn't 
care  much  about  our  equipment — he  has  lots  of  machinery  to 
look  after  already — but  he  has  been  around  in  his  motor  car 
and  seen  how  towns  and  cities  are  nicely  lighted  up  at  night 
pnd  so  he  is  beginning  to  realize  that  when  he  gets  back 
home  it's  pretty  dark  around  the  house  and  barn.  This  ap- 
1  lies  to  the  young  people  especially  who  are  not  so  set  in 
;!i£;r  ways. 

It's  a  slow  enough  job  though  getting  after  the  farmers 
one  by  one  and  so  I  take  advantage  of  every  opportunity  of 
impressing  them  collectively.  For  regular  demonstration  work 
I  have  a  1  kw.  plant  mounted  on  a  light  motor  truck  and  dur- 
ing the  past  couple  of  months  I  have  been  making  a  specialty 
of  rural  evening  gatherings,  especially  garden  parties.  It  is 
true  enough  that  young  people  don't  always  want  too  much 
light  at  such  functions  but  in  this  case  it's  such  a  novelty 
that  they  flutter  around  it  like  moths  and  this  better  system 
of  lighting  has  become  so  great  an  attraction  and  has  im- 
jjroved  the  attendance  so  greatly  that  I  and  my  plant  are  in 
constant  demand. 

I  make  no  charge  for  the  service  supplied — about  fifty 
20-watt  lamps — except  that  the  printed  notice  must  state 
that  "the  grounds  will  be  illuminated  by — light."  Of  course 
if  the  chairman  cares  to  make  a  few  flattering  remarks — and 
he  invariably  does — I  don't  raise  any  objection.  This  plan 
yields  us  big  dividends  for  two  reasons;  (I)  We  demonstrate 
to  a  large  number  collectively  and  (2)  we  catch  our  customers 
at  a  time  when  they  are  in  their  most  receptive  mood.  They 
like  the  idea  of  carrying  this  holiday  spirit,  this  brightness, 
into  their  homes  and  their  daily  work. 

In  the  winter  I  expect  we  shall  attend  the  evening  en- 
tertainments. Christmas  trees,  home  dances  and  so  on.  The 
farmer  is  a  good  fellow  when  you  get  under  the  skin — not 
too  anxious  to  part  with  his  money  but  liberal  enough  on 
occasion.  He  likes  his  telephone  and  his  automobile — and 
he'll  soon  be  liking  his  power  and  lighting  plant  just  as 
well. 


The  Canadian  Hart  Accumulator 

The  Canadian  Hart  Accumulator  Co.,  Ltd..  has  been 
reorganized,  the  management  having  been  placed  in  the 
hands  of  a  Canadian  directorate.  On  account  of  their  living 
on  this  side  of  the  Atlantic,  it  is  expected  that  the  new  di- 
rectorate will  be  able  to  serve  better  the  interests  of  the 
Canadian  trade.  Their  first  step  in  this  direction  is  the  open- 
ing of  a  sales  office  in  Montreal  at  Room  619,  No.  511  St. 
Catherine  St.  West.  The  Canadian  company  was  established 
in  St.  Johns,  P.Q.,  five  years  ago,  for  the  Canadian  trade, 
the  parent  company  being  the  Hart  Accumulator  Co.  Limit- 
ed. Marshgate  Lane,  Stratford,  London,  Eng.,  contractors 
to  His  Majesty  the  King,  H.R.H.  the  Duke  of  Connaught, 
His  Majesty's  War  Office,  Admiralty,  India  Office,  General 
Post  Office,  etc. 

The  general  principles  of  construction  of  the  cells  manu- 
factured follow  that  of  the  English  works,  but  vary  in  cer- 
tain details  to  meet  Canadian  conditions. 

Positive  Plates 

For  the  stationary  type  batteries,  the  Hart  cells  are 
fitted  with   demi-Plante    positive    plates,   being  a  combin- 


ation of  the  Plante  &  Faure  types.  The  grids  are  cast  witli 
a  solid  diaphragm  with  approximate  12  horizontal  ribs  per 
inch,  and  the  grid  is  then  filled  with  special  active  material 
having  high  porosity,  which  permits  of  free  circulation  of 
the  electrolyte  in  the  pores.  The  grid  is  not  chemically  form- 
ed, but  owing  to  the  repeated  cycles  of  charging  and  dis- 
charging, during  the  course  of  working,  a  skin  of  oxide  is 
gradually  formed  all  over  the  grid  surface.  This  formation 
is  produced  very  gradually  and  is  said  to  be  tougher  and 
more  homogeneous  than  the  oxide  formed  on  the  grid  sur- 
face iby  active  chemical  attack.  The  gradual  formation  of 
peroxide  on  the  plate  by  this  natural  process  enables  the 
full  capacity  to  be  maintained,  and  although  after  several 
years  working  the  active  material,  which  was  initially  filled 
in  the  plate,  may  have  disintegrated,  it  is  always  replaced 
by  the  naturally  formed  oxide.  The  centre  diaphragm  makes 
the  grid  very  strong,  preventing  buckling  under  normal 
working  conditions. 

The  construction  of  the  positive  plates  described  above 
is  too  heavy  for  traction  or  portable  purposes.  For  this  class 


An   accumulator  installation 


of  work,  therefore,  the  positive  plate  is  constructed  of  an 
antimonial  lead  grid  having  ribs  in  alternate  arrangement 
thereby  securely  locking  the  active  material  in  position.  By 
a  special  process  the  active  material  is  rendered  very  hard 
and,  consequently,  extreme  durability  is  obtained,  as  in 
course  of  working  it  is  the  positive  plates  which  have  to 
bear  the  maximum  stresses. 

Negative  Plates 

For  both  stationary  and  portable  work  the  negative 
•plates  are  substantially  of  the  following  construction:  The 
grids  are  of  an  interlaced  type  in  which  the  active  material 
consists  of  long  pellets  of  oxide  held  in  position  by  vertical 
ribs  alternating  on  each  side  of  the  plate,  thus  securely  cag- 
ing the  active  material  and  preventing  dislodgment.  The 
special  oxide  which  is  used  has  an  expansive  property  which 
counteracts  the  tendency  to  shrinkage  which  might  otherwise 
occur,  and  in  this  way  the  full  capacity  of  the  plate  can  be 
maintained  during  the  whole  life.  For  portable  work  it  is 
essential  that  the  weight  be  reduced  to  a  minimum  and,  con- 
sequently the  antimonial  lead  grids  are  lighter  castings  in 
proportion  to  the  larger  grids;  which  are  of  pure  lead  for 
the  stationary  batteries. 

Separators 

For  the  stationary  type,  the  separators  are  in  the  na- 
ture of  wood  boards,  having  ribs  cut  solid  from  the  board 
and  with  two  extension  legs  at  the  bottom  for  supporting  the 
separator  in  position  between  the  plates.  For  the  portable 
type  of  cells  the  separators  are  of  similar  construction,  but 
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witlinut  the  exteiition  legs,  as  the  plates  in  this  class  of  bat- 
tery rest  direct  on  bottom  blocks,  whereas  in  the  former,  the 
l)lates  are  hung  in  suspension  and  a  clear  space  is  left  un- 
derneath, in  the  traction  type  of  batteries,  thin  hard  rublier 
perforated  sheets  are  also  fitted  in  conjunction  with  the  rib- 
Ijed  wood  sheets,  the  former  being  placed  against  the  posi- 
tive plates  and  touching  the  ribs  of  the  wood  sheets,  the 
smooth  side  of  which  will  consequently  be  against  the  nega- 
tive plates.  It  is,  of  course,  necessary  that  the  wood  sheets 
be  chemically  treated  to  extract  all  injurious  materials  which 
would  harm  the  plates,  and  in  tlie  usual  finished  state  the 
wood  separators  are  highly  porous  and  entirely  free  from 
resins,  oils,  etc. 

Connections 

For  stationary  cells  up  to  approximately  1100  ampere-hour 
capacity  patent  non-corrosive  terminals  are  fitted.  The  con- 
nection consists  of  special  lugs  burnt  to  the  positive  and 
negative  sets  of  the  cells,  the  lugs  having  tapered  holes  in 
which  are  fitted  a  bolt  having  corresponding  taper.  The  lugs 
and  connecting  bolts  are  entirely  of  lead  and  antimonial  lead 
and  consequently  there  is  no  possibility  of  corrosion.  When 
required  the  cells  can  be  solid-burnt,  tliis  being  the  usual 
practice  with  the  large  batteries  for  central  stations,  etc. 

Cell  Boxes 

Up  to  approximately  800  ampere-hour  capacity,  glass 
jars  can  be  provided,  but  for  larger  sizes,  lead-lined  tanks 
should  be  used.  For  the  portable  types  the  general  practice 
is  to  have  sealed  hard  r...)ber  jars. 


The  Zeus  Arc  Welder 

Under  the  stimulus  of  war's  demands,  arc  welding  in- 
creased to  a  large  extent.  It  is  claimed  that  the  Zeus  a.c. 
arc  welder,  marketed  in  Canada  by  J.  D.  Lachapelle  &  Co., 
Montreal,  is  efficient,  speedy,  low  in  consumption  of  current, 
and  certain  in  operation.  It  consists  of  a  specially  designed 
transformer,  with  a  regulator  for  the  various  sizes  of  work. 
The  inherent  reactance  of  the  machine  automatically  stabiliz- 
es the  arc  and  prevents  the  burned  weld  due  to  excessive  arc 
length.  On  the  assumption  of  a  1  c.  rate  per  kw.h.,  the  oper- 
ating cost  is  3  to  4  c  per  hour.  The  transformer  is  oil-cooled. 
The  welder  is  adapted  for  overhead  welding  and  is  t)uilt  on 
the  unit  system. 


The  British  Government  proposes  to  spend  15  million 
dollars  on  telephone  extension  during  the  current  fiscal  year. 
I-'ive  millions  will  be  spent  on  underground  cables  and  the 
balance  on  exchanges  and  local  works.  It  was  admitted  in  the 
House  of  Commons  that  the  service  is  not  satisfactory,  but 
it  was  said  that  efforts  are  being  made  to  improve  it.  Rates 
are  to  be  raised. 


The  death  occurred  in  Nanaimo,  B.C.,  recently,  of  Mr. 
Wm.  Archibald,  who,  until  the  time  of  his  retirement,  six 
years  ago,  was  manager  of  the  C.P.K.  telegraph  office  in 
that  city.  He  had  been  in  the  telegraph  service  since  the 
age  of  14  years,  and  handled  the  first  cable  message  ever 
sent  across  the  Atlantic  which  was  addressed  to  the  presi- 
dent of  the  United  States  by  the  late  Queen  Victoria. 


The  Harland  Engineering  Co. 

Mr.  A.  C.  Barfield,  manager  of  the  Harland  Engineering 
Company,  has  recently  returned  from  England,  where  he 
has  been  able  to  arrange  for  a  number  of  special  and  ex- 
clusive agencies  in  connection  with  electrical  equipment, 
which  includes:  Berry's  Fool  Proof  Iron  Clad  Switch  Gear; 
Graham's  Loud  Speaking  Waterproof  Naval  &  Mining  Tele- 
phones; the  Magicoal  Electric  Fire  and  Heater;  the  Telau- 
tograph; the  J.  C.  Repeater  for  long  distance  telegraph  lines, 
■and  other  interesting  equipment  which  are,  they  believe, 
likely  to  appeal  to  the  Canadian  market.  The  Harland  En- 
gineering Company  have  also  recently  placed  on  the  market 
a  new  electrical  interlocking  individual  motor  drive  for  paper- 
making  machines,  which  is  claimed  to  be  a  long  way  in 
advance  of  any  such  equipment  at  present  on  the  market. 
Mr.  E.  B.  Archibald  has  been  appointed  to  handle  this  par- 
ticular section.  The  firm  will  be  glad  to  answer  any  en- 
(juiries  in  regard  to  any  of  the  above  equipments  at  Xn. 
102  St.  Antoine  St.,  Montreal. 


Metal  Studios,  Limited 

Metal  Studios  Limited  has  recently  been  granted  a  Do- 
nii  lion  Charter,  with  head  office  in  Hamilton,  Ontario.  The 
1  cw  company  is  manufacturing  artistic  lighting  fixtures  for 
the  trade.  The  organizers  are  S.  Nelson,  president;  A.  Soni- 
erville,  vice-president,  and  J.  Payne,  secretary-treasurer.  All 
these  members  are  expert  craftsmen,  and  have  a  thorougli 
knowledge  of  the  fixture  busii'.ess  acquired  through  twenty 
years'  experience,  and  are  thus  in  a  position  to  produce 
artistically  designed  goods  of  superior  (luality  and  finish. 
They  have  a  good  organization,  proper  facilities  for  niaiin- 
facturing,  and  goods  are  made  under  intelligent,  experienced 
superintendence  by  men  in  whom  honest  workmanship  has 
become  a  habit.  The  success  already  achieved  by  the  Metal 
Studios  line  is  evidence  of  the  quality  they  are  putting  into 
their  product.  They  state  that  they  are  getting  repeat  or- 
ders daily  from  satisfied  customers.  'I'lic  factory  address  is 
;>1   Walnut  Street,  W.,  Hamilton, 


Mr.  G.  H.  Evoy  has  recently  opened  an  electrical  store 
at  926  Barton  Street  East,  Hamilton.  He  will  carry  a  stock 
of  fixtures  and  supplies  and  will  also  engage  in  wiring-con- 
tracting. 


Mr.  Louis  R.  Grimshaw,  secretary-treasurer  Canadian 
Crocker-Wheeler  Company,  Limited,  St.  Catharines,  Ontario, 

died  on  August  6. 


E.  A.  Wark,  Hamilton,  (Jnt.,  has  opened  new  premises 
at  31  Mary  street,  for  contracting,  fixtures  and  supplies.  He 
was  previously  at  167  King  Street,  East,  the  location  novv' 
occupied  by  Messrs.  Hunter  &  Strome. 
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PHILLIPS' 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Current  News  and  Notes 


Brantford,  Ont. 

The  Robbins  &  Myers  Company,  of  Springfield,  Ohio, 
have  announced  their  intention  of  establishing  a  Canadian 
factory  at  Brantford,  Ont.  The  company  anticipate  hav- 
ing about  300  employees  at  the  start,  and  it  is  understood 
they  will  export  extensively  throughout  the  British  Empire. 

Bridgeburg,  Ont. 

Surveying  has  commenced  in  connection  with  the  pro- 
jected Hydro  radial  line  from  Port  Colbornc  to  Bridgeburg. 
Hamilton,  Ont. 

l-'ares  on  the  Hamilton  Ra.dial  Railway  between  Ham- 
ilton, Burlington  and  Oakville,  have  been  advanced.  The 
2.")  cent  return  fare  to  Burlington  is  now  45  cents  and  the 
05  cent  fare  to  Oakville  is  now  $1.00.  Special  commutation 
tickets  are  issued  for  those  who  use  the  line  regularly  and 
are  considerably  cheaper.  The  Burlington  citizens  objected 
so  strenuously  to  a  proposal  for  increased  fares  when  it  was 
brought  up  some  months  ago  that  the  matter  was  tempor- 
arily shelved.  It  seems  now,  however,  that  they  must  ac- 
cept the  inevitable. 
Islington,  Ont. 

The  Ontario  Hydro  Commission  have  been  granted  per- 
mission, by  the  Etobicoke  township  council,  to  erect  a  pump- 
ing station  on  Mimico  Creek  for  cooling  the  new  trans- 
former which  is  to  supply  power  for  Mimico,  New  Toronto, 
Etobicoke  and  the  township  of  Toronto.  At  present  the 
power  is  distributed  from  Cooksville. 

London,  Ont. 

The  London  and  Port  Stanley  Railway  has  turned  over 
to  the  city  of  London  the  sum  of  $48,000  in  full  payment  of 
all  accrued  interest  and  sinking  fund  charges  and,  in  addi- 
tion, $10,000  for  rental  due.  The  line  is  said  to  be  in  a  verj^ 
prosperous  condition. 

Montreal,  Que. 

The  Sunshine  Lamp  and  Supply  Company,  Alontreal, 
have  been  granted  letters  patent.  The  capital  stock  is  $30,- 
000  and  the  head  office  Montreal. 

Mount  Lehman,  B.C. 

The  farmers  in  the  district  of  Matsqui  have  appealed  to 
the  Western  Canada  Power  Company  for  a  supply  of  elec- 
trical current  for  their  farms. 
Perth,  Ont. 

The  Perth  Hydro-electric  Commission  have  announced 
a  program  of  improvement  for  the  town's  street  lighting 
system. 

Port  Arthur,  Ont. 

A  newspaper  item  states  that  Sir  Adam  Beck,  chairman 
of  the  Ontario  Hydro-electric  System,  has  offered  to  take 
cjver  the  railways  of  Port  Arthur  and  Fort  William  and  place 
tliem  on  a  paying  basis  under  one  management. 
Port  Colborne,  Ont. 

By  a  majority  of  141  the  ratepayers  of  Port  Colborne, 
Ont.,  recently  approved  the  by-law  authorizing  the  pur- 
chase of  the  distribution  system  of  the  Ontario  Power  Com- 
pany from  the  Hydro-electric  I'ower  Commission  and  for 
the  issuing  of  delicntures  to  tlie  anicnint  of  $40,000  to  cover 
tlie  ))urchase  and  necessary  extensions. 
Quebec,  Que. 

Lapointe  &  Cote,  Limitee,  have  been  incorporated  witli 
a  cai)ital  stock  of  $40,000,    and    liead  office  Quebec,  Que. 


Among  other  things  tliey  are  empowered  to  carry  on  tlii' 
business  of  electricians. 
Toronto,  Ont. 

The  Excelsior  Electric  Dairy  Machinery,  Limited,  has 
been  granted  letters  patent  under  the  Ontario  Companies 
Act.  They  will  take  over  the  present  business  of  the  Ex- 
celsior Electric  Manufacturing  Company  and  the  Excelsior 
Electric  Limited,  and  are  empowered  to  manufacture  and 
deal  in  electric  motors,  machinery  and  equipment  of  all 
kinds.  The  capital  stock  is  $100,000,  and  the  head  office 
Toroi.to. 

An  interim  balance  statement  and  revenue  account  sub- 
mitted to  the  city  council  by  the  Toronto  Hydro-electric 
System  for  the  half  year  ending  June  'iO,  shows  a  total  in- 
come of  $1,193,054.81.  The  expenditures  are  as  follows: 
Electric  current,  $327,771.71;  expenses  of  operation,  manage- 
ment, repairs,  etc.,  $346,082.09.  a  total  of  $075,859.80,  leav- 
ing $519,195.01  as  net  income  from  operations  for  the  per- 
iod. This  has  been  applied  as  follows:  Literest,  $204,- 
295.54;  sinking  fund,  $79, 270. 17;  balance  for  depreciation  and 
adjustments,  $235,623.72.  The  total  revenue  of  $1,193,054.81  ' 
compares  with  $1,157,108.44  for  the  corresponding  period  in 
1918.  The  balance  for  depreciation  and  adjustment  last  year 
was  $154,663.36. 

The  Hydro-electric  Power  Commission  of  Ontario  have 
made  formal  application  to  the  Minister  of  Finance  at  Ot- 
tawa to  reimburse  them  for  expenditures  made  on  behalf  of 
the  municipalities  on  extensions  to  supply  necessary  power 
for  the  manufacture  of  munitions  and  war  materials  ordered 
from  time  to  time  by  the  Dominion  Power  Controller. 
Vancouver,  B.C. 

Members  of  the  B.  C.  E.  R.  office  staff  recently  held 
their  fourth  annual  picnic  at  Bowen  Island.  The  attendance 
was  about  340  and  the  officials  of  the  company,  including 
Messrs.  George  Kidd,  W.  G.  Murrin  and  F.  R.  Glover,  as- 
sisted in  the  festivities. 
West  Vancouver,  B.C. 

The  council  of  West  Vancouver,  B.C.,  are  negotiating 
with  the  B.  C.  E.  R.  Company  for  a  supply  of  light  and 
power.  The  B.  C.  E.  R.  Company  will  co-operate,  it  is  un- 
derstood, providing  they  are  given  an  exclusive  franchise. 


Personals 

Mr.  H.  D.  Stock,  for  some  time  manager  of  the  Bell  Tele- 
phone branch  at  Belleville,  Ont.,  has  resigned  to  go  with  the 
Wood  Milling  Company  of  Hamilton. 

Mr.  Daniel  Toomey,  for  many  years  district  superintend- 
ent of  the  Niagara,  St.  Catharines  &  Toronto  Railway  Sys- 
tem, has  resigned,  and  Mr.  O.  C.  Elliott,  who  has  been  act- 
ing as  special  agent  of  the  railway  has  taken  his  place. 

Mr.  C.  W.  Wiggs,  (Capt.  Canadian '  Army  Pay  Corps) 
Quebec,  after  almost  five  years'  service  overseas  in  France 
and  England  has  re-entered  commercial  life.  At  the  first 
meeting  of  the  directors  of  the  Mechanics  Supply  Co.  Limit- 
ed, of  that  city,  since  his  return,  he  was  elected  a  director  of 
the  cfimpany.  Owing  to  the  retirement  of  their  sec.-treas., 
Mr.  W.  C.  Teackle,  who  recently  resigned^to  take  a  more 
lucrative  position  with  the  Herman  Young  Co.,  this  joint 
office  has  been  filled  by  the  appointment  of  Mr.  W.  R.  Wilk- 
inson as  secretary  and  Mr.  C.  W.  Wiggs  as  treasurer. 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


PuT)lislied  in 
390  pages, 


"Ameiican  Electricians'  Handbook,  a  reference  book  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  pages,  with 
..ver  Wn)  illustrations.  Published  by  McGraw-Hill  Book 
I  o.     Price  $3.00. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lislied  in  1914  by  Crosby,  I,ockwood  &  Son.  5'22  pages, 
illustrated.     Price  S.TW. 

A  I-aboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1012  by  Renouf  Publishing 
Company.    24S  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  \V.  Pendry.  Pub- 
lished in  1913  by  Wliittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw  Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Pi  ice  $2.50. 

Direct  Acling  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  25S  pages,  illus- 
tiated.     Pi  ice  $3.00. 

niiect  Current  Afachinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.     2<<5  pages,  illustrated.     Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  190S  by  American  School  of  Corres- 
pondence.    230  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  N'ostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric   Kailway,  by   A.    Morris   Buck,   M.  E. 

1915  by   McGraw-Hill   Book   Company,  Inc 
illustrated.    Pi  ice  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     410  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  601  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  LaufTer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1S9S  by  Longmans,  Green  &  Company.  298  pages. 
Price  nOc. 

Elements  of  The  Infinitesimal  Calculus,  by  G.  H.  Chandler, 
M..-\.,  Prof.  Applied  Mathematics,  McGill  University,  318 
pages,  cloth  bound.  Published  by  John  Wiley  &  Sons,  1907. 
Price  $1.40. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Grapliic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Wliittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212   pages,   illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Fuel,"  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand  Co.     211  pages,  with  84  illustrations.     Price  $3.00. 

Handbook  of  Machine  Sliop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Slake  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  eflition,  just  published.  48  pages,  illus- 
trated, price  (j.5c. 

Induction  Coils  in  Theory  and  Practice,  by  Prof.  F.  E. 
-\ustin.  Publislied  this  year  by  the  author.  64  pages,  il- 
1ustr;..t.-d.     Price  $1.00. 

International  Library  of  Technology,  Vol.  11.  B,  on  Elec- 
tricity and  Magnetism,  Electrodynamics,  Electrical  Resist- 
ance and  Capacity,  The  Magnetic  Circuit,  Electromagnetic 
Induction,  Chemistry  and  Electro-Chemistry.  Primary  Bat- 
teries, Electrical  Measurements,  585  pages,  fully  illustrated, 
half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 


International  Library  of  Technology,  Volume  14-C  on  Stor- 
age Batteries,  Incandescent  Lighting,  Arc  ]-ighting,  in- 
terior Wiring,  Modern  Electric  Lighting  Devices,  Electric 
Signs,  Electric  Heating,  540  pages,  fully  illustrated,  lialf 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.   Price  $3.50. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Heiington,  recently  pub- 
lished by  n.  VanNostrand  Co.  211  pages  with  S4  illus- 
trations.    Pi  ice  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illus- 
■i.a'e<l.     Price  $2.00. 

Piinci'iles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     PHce  $4.50. 

Principles  of  Electrical  Design— D.C.  and  A.C.  Generators,  by 
Aified  Still  Puhlislicd  in  lyiti  by  McC.raw  lliU  Hook  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
\'aii  Nostiand  Company.  206  pages,  112  illustrations. 
Price  $2.(10. 

"Radio  Communication,  Theory  and  Methods,  with  an  apperidix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.75. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Standard   Wiring,   1910   Edition,   25th    Year.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Cusliing, 
Jr.     Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.    Published  in  1910  by  Whittaker 

&  Company.     100  pages,  illustrated.     Price  $1.00. 
Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 

Lee,  M.A.    Just  published,  by  Longmans-Green  &  Co.  102 

pages.     Price  $1.00. 
Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 

the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Whittaker  &  Company. 

985  pages,  630  illustrations.     Price  $2.00. 
Telegraphy,  by  Sir  W.  H.  Preece,  K.C.R  ,  and  Sir  J.  Sivewiigbt, 

M.A.     Published  in  1905  by  Longmans,  Green  &  Company. 

504  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,  by  Edward  H.  Tenney,   B.A.   M.E.  Published 

in  1915  by   D.   Van  Nostrand  Company.     224  pages,  85 

illustrations.     Price  $2.50.  , 
The  B.I.  Hand-Book,  published  by  Britisli  Insulated  &  Helsliy 

Cables.    Limited.     Second   edition.     448   pages,  illustrated. 

Price  $l.n0. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  \V.  Moxey,  Jr.  Publislied  in  1916  by 
McGiaw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,   Inc.     229  pages,  illustrated.     Price  $2.50. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 
edition,    price  $1.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  5Iax  Planck.  Published 
in  1903.    272  pages.    Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  aie  cliaiged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  ai 

$2.80  per  incli. 

All  advertisements  must  be  in  the  publisher'!  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  lubsequent  issue. 


Motors  For  Sale 


We  have  for  sale  about  100  D.  C.  motors, 
ranging  in  size  from  5  H.  P.,  1600  r.p.m.,  to 
100   H.    P.,   430  r.p.m. 

These  are  Canadian  General  Electric,  Chap- 
man &  Walker  Ltd.,  and  Canadian  Westing- 
house  Company,  Ltd.  motors. 

They  will  be  disposed  of  under  a  guarantee 
of  good  running  condition  and  prices  and  terms 
will  be  made  to  suit. 

All  are  offered  subject  to  prior  sale. 
Itemized   list   furnished   upon   request.  Write, 

Purchasing  Department 
Lake  Superior  Paper  Co.,  Ltd. 

Sault  Ste.  Marie,  Ont. 

16-21 


LIVE,  PROGRESSIVE  MANUFACTUR- 
ERS' AGENT  can  successfully  bandit-  one  or 
more  real  lines  for  the  Toronto  District,  now 
rei)resenting  established,  big  selling  lines,  per- 
taining to  Electrical  Trade,  wholesale  and  retail, 
liox  10,  Electrical  .Vews,  Toronto.  17 


More  Sockets  for  More  Service 

Everyone  interested  is  now  convinced 
that  mere  mention  of  "More  Sockets  for 
More  Service"  in  a  general  way  is  not 
sufficient.  Certain  definite  concerted 
steps  must  be  taken  to  provide  neces- 
sary outlets  for  the  full  utilization  of 
our  product — electrical  energy. 

Very  shortlj'  campaigns  for  added  out- 
lets will  be  as  popular  as  the  past  house 
wiring  campaigns.  But  why  wait?  Why 
not  profit  bj'  past  experience  and  at 
least  provide  outlets  in  houses  now  be- 
ing equipped  for  electric  service. — N.  E. 
L.  A.  Bulletin. 


PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


AO.   n .  r. 

Phase 

Cycle 
25 

Volts 

Speed 

Maker 

1  lOf) 

3 

550 

4  SO 

Westg. 

1  75 

3 

25 

550 

725 

Westg. 

•>  K*f 
^  uZ 

3 

25 

550 

72U 

I.ancashi:  e 

1  oyJ 

•J 

Zi) 

720 

Westg. 

1  40 

3 

25 

.").'»0 

720 

Marland 

3 

25 

550 

720 

Weitg. 

I  30 

3 

25 

550 

1500 

T.  &  H. 

1  30 

3 

25 

550 

720 

Westg. 

1  'AO 

2 

00 

220 

721) 

F.-M. 

I  JO 

3 

25 

550 

1440 

J.  &  M. 

1  25 

2 

C^) 

220 

945 

Westg. 

1  20 

3 

25 

550 

1440 

J.  &  M. 

2  15 

3 

25 

550 

1400 

f^ancashire 

2  15 

3 

25 

550 

730 

Westg. 

1  15 

3 

25 

550 

710 

Chap.   &  W 

2  10 

3 

25 

550 

1400 

Lancashire 

1  10 

3 

25 

550 

720 

J.   &  M. 

1  7'A 

3 

25 

550 

1500 

l-ang-Dav. 

1  7/. 

3 

25 

550 

725 

Westg. 

1  TA 
1  5 

3 

25 

550 

750 

C.  G.  E. 

3 

25 

550 

1440 

Excelsior 

1  5 

3 

25 

550 

C.  G.  E. 

2  4 

3 

25 

550 

1400 

Excelsior 

2         3  ■ 

3 

25 

550 

1400 

Excelsior 

1  1 

1 

00 

220 

1-60 

Wagner 

1  1 

3 

CO 

550 

1700 

Westg. 

1  'A 

3 

2-, 

550 

1400 

R.    &  M. 

Writt  Us  for  Pricci 


H.  W.  PETRIE,  Limited 

Front  St.  West  ■  Toronto,  Ont. 


Subscribe  for  the 
ELECTRICAL  NEWS 
$2.00  per  year 


Can  We  Help  You  ? 

There  may  be  certain  articles  which  you  cannot  find  in  these  advertis- 
ing pages  that  you  would  like  to  have  information  on.  Do  not  hesitate 
to  use  this  form,  no  matter  what  it  is.  If  we  can  be  of  any  service  to  you 
in  supplying  that  information,  it  will  be  a  pleasure  to  do  so.  We  want 
you  to  feel  that  the  Electrical  News  is  published  in  your  interests,  and 
we  want  to  help  you  whenever  we  can. 


INFORMATION  WANTED 

For  Subscribers 

Electrical  News, 

347  Adelaide  St.  West,  Date  191 

TORONTO. 

Please  tell  me   


Name  . 
Address 
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WELCOME 

H.R.H.  The  Prince  of  Wales 
General  Currie  and  others 


Electric 
Bulbs 


-Quickly  Covered  with 

SHAYDOLITE 


add  to  the  beauty  and  effect  of  public  and 
private  decoration.  Used  by  the  British  Navy 
and  all. the  leading  electrical  contractors.  In- 
expensive and  very  easily  applied. 

Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  and  Overseas  Govei nments) 
STOCKEn  I!V 

SPIELMAN  AGENCIES,  (Regd.) 

Sole  Canadian  Agents  : 

Read  BIdg.,  St.  Alexander  St.  MONTREAL 


You 
will  be 
pleased 
with 
the 

-  PRICE 
QUALITY  and  RELIABILITY  of 

"EQUATOR  S  APPLIANCES 


Equator  Manufacturing  Company 


Hamilton, 
Canada 

TOASTER 
STOVE 
Cat.  NO.A3 
550  Watts 

AIR 

HEATER 
Cat.  No.A2 
660  Watts 

H.E.P.C. 
Approval 
No.  115 


Canadian  Drill  and  Electric 
Box  Company,  Limited 

1402-10  Queen  St.  East  TORONTO 

This  Box  is  Finished  with  the 

New  Galvanizing  Process 

of  which  we  are  the  originators.  This  process 
gives  a  superb  finish  which  is  much  superior  to 
japan,  both  in  appearance  and  durability.  It 
resists  the  acid  test. 

Our  New  Service  Box  No.  100.5,  30  Amp.,  125  volt,  double 
pole  size  8  in.  long,  in.  wide,  21/$  in.  deep.  It  has  a  carrying 
capacity  up  to  standard  and  is  approved  by  Hydro-Electric  Pow- 
er Commission. 

Drop  in  and  examine  these  boxes.    They  will  indeed  meet 
with  your  approval  and  verify  the  claims  we  make  for  them. 

We  carry  a  complete  line  from  30  amp.,  125  volt  up  to  and  in- 
cluding 1200  amp.,  600  volt,  and  we  always  have  on  hand  from 
4000  to  5000  type  E.  boxes  ready  for  delivery. 


Form  Steel  Boxes,  Motor  Starting  Switches  (Enlwd),  Motor 
Drip  Pans,  Motor  Covers,  Rheostat  Boxes  and  Accessories 
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THE  ENGINE/REHNEMEN] 
/inest  boats  i^at/'^oai 

The  word  '*  Quality,"  applied  to  a  gasoline  engine 
for  centrifugal  pump  and  electric  generator  drives,  was 
initially,  is  immediately,  and  will  always  be,  applicable 
to  Sterling,  since  every  effort  is  being  constantly  made 
to  retain  the  product  in  the  van  of  progress.  Send  for 
Sterling  catalog  C,  and  the  folder  entitled  "50  Reasons 
Why  a  Model  F  Sterling  Excels." 


Model  EC,   17-25  H.P.   Sterling  direct  connect;d  to  Dayton-Dick 
centrifugal  pump. 

Sterling  Engine  Company 

Department  C-7  BUFFALO,  N.Y. 

Instantaneous,  dependable  power  10  to  300  H.P. 


Canadian  Selling  Agents 


FOR 


The  Brown  Instrument  Co, 

Pyrometers,  Thermometors,  Draft  Gauges  etc. 

Famous  Trico  Renewable  enclosed  Fuses,  Zeus 
Alternating  Current  Electric  Arc  Welding  Plants, 
and  all  Kinds  of  Welding  Supplies. 

Send  us  your  inquiries. 

J.  D.  LACHAPELLE  &  COMPANY 


137  McGill  Street 


Montreal 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Expense. 
Ti  me. 
Labor. 
Lamps. 
Pole-Climbing. 
Handling 
Ladders 

SERIES 

nPE 

PULLS  SOCKET 

AND  LAMP  

TOGETHER.  

REPLACES   

RE-FUSED  

SOCKET   

WITH  LAA\P.- 


Do  it 
easily 


tJl 


Hazard. 
Injury  to 

Employees . 
Delay  in 
LampRenemIs . 
CosHy 

Equipment. 

MULTIPLE 

TYPE 
9 


TWO  TYPES 
FOUR  MODELS 

Practical  Tool 


UNSCREWS  

AND  REPLACES 
BULBS  HAVING 
FIXED  SOCKETS 
ATTACHA\ENT-- 
WILL  REMOVE- 
BROKEN  BULBS 


.yUanuiiictured  anri  tbrSrile 
-  bj- 

Thk  G.C. a. Manufacturing  Company. 

PiTTSFIEl.  D.    A\aSS  .  U.S.A. 

Ji'ritc  Cor  Spec iH cation  s  njid  Prices 

U.a-  PATS    DKC.aa.'j4.  DKf  21.  IB    CANADA.  PAT.  FEB.  II.  19.     OTHER   PATS  PtNDING. 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  |)hotograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  gr^de  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  regularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  he  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       M  Canada 
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THE   NATIONAL  AUTHORITY  FOR  TWENTY-FOUR  YEARS 

THE  1919  EDITION 

"STANDARD  WIRING" 

TELLS  YOU  HOW 

GENERATORS— How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them;  all  diagrams  showing  connections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements. 
MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  ^ny  class  of  service.  All  diagrams  of  motor 
wiring.    How  tp'''\;d  the  proper  size  of  wire  for  any  motor 

A.  C.  single,  two  or  three-phase, 
line  construction,  line  wires, 
^oles  and  their  dimensions  and 
Insulators,  guard  arms,  guy 
6w  to  install  Lightning  arrest- 


POCKET  SIZE 
LEATHER  COVER 


for  direct  curr; 
OUTSIDE 
service  wir^ 
weights,  and  how  to  erect  and  protect  them  a 
anchors.    Tree  wiring,  splicing,  service 

Transformers  with  diagrams  and  iiy 


ers. 

INSIDE  WIRING— When  and  where 
wire.    How  to  find  the  proper  size  of 
current,  voltage  and  drop,  either  by  i 
of  the  book.    How  to  wire  for  two 
three-phase  with  formulae  and  taj? 
simple  manner  that  anyone  can 
through  partitions  and  walls  ay 
roundings  exist.    When  and 
just  how  to  do  it.    How  to. 
taken.    The  proper  way 
Outlet,  Junction  and  Swi^ 
complete  interior  condi 
duit.  J  Concealed  knol^ 
electric  and  combina. 
to  use  it.    How  t 
LIGHT  AND  ILLU^ 
latest  data  on  Mazda  ami 
and  semi-indirect  illuminati^ 
ous  classes  of  service  from  sh^ 


slow  burning  and  weatherproof 

tnotors  or  heating  devices  for  any 
y  tables  that  are  given  in  this  section 
tems.    Direct  current,  two-phase  and 
forked  out  for  each  system  and  in  a 
How  to  run  wires  on  walls,  ceilings,  floors, 
^s,  damp  places  and  where  dangerous  sur- 
tches.   Cut-outs  and   Circuit  Breakers  and 
w  voltage  systems  and  the  precautions  to  be 
Snap  Switches,  Cabinets  and  Cut-out  Boxes, 
^is.  Wooden  and  Metal  Raceways.    How  to  install 
/id  metal,  flexible  metal  or  flexible  non-metallic  con- 
mored  cable.    How  and  where  to  install  and  wire 
How  and  where  to  use  flexible  cord  and  where  not 
id  gas  filled  lamps  and  the  fixtures  and  rules  required, 
lat  is  meant  by  proper  and  efficient  illumination,  the 
mps  of  every  candle  power  and  wattage.    Direct,  indirect 
^here  each  should  be  used.    Illumination  required  for  vari- 
window  lighting  to  public  halls  and  from  factories  to  small 
residences. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and 
their  equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations. 
The  proper  symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small 
snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  leading  manufacturers  of  officially 
approved  wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all 
supplies  necessary  for  any  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Construction  published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Poatpaid  to  Any  Address  on  Receipt  of  Price  by 

ELECTRICAL  NEWS,  347  Adelaide  St.  W.,  Toronto 
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Are  Your  Lamps  Imprisoned? 


prevents  loss  b>' 
theft  or  breakage 


Get  our  list  describing  the  Loxon  Lamp 
Guards,  and  giving  prices  and  particulars  of 
this  and  many  other  Electrical  Specialties. 


McGILL  MANUFACTURING  COMPANY 

VALPARAISO,  INDIANA. 


Tenders 
Wanted 


should  be  advertised  for  in  the  "Tenders  and  For 
Sale  Department"  of  the  CONTRACT  RECORD 
AND  ENGINEERING  REVIEW.  This  paper 
is  the  "Tender  Ad."  medium  of  Canada  and 
always  brings  bids  from  the  reliable  contractors 
and  supply  houses.  File  your  plans  for  any  work 
on  which  you  are  inviting  bids  in  our  offices  at 
Toronto,  Montreal,  Winnipeg  or  Vancouver. 

Contract  Record 

and  Engineeriog  Review 
TORONTO       «  ONTARIO 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  . 

1305  Bank  of  Hamilton  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  inquiries  to— 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


"Clearlite"  No.  2609 

"  Clearlite "  fixtures  are  made  for  almost 
every  purpose  and  to  meet  all  conditions. 

Because  of  the  high  quality  glass  they  pro- 
duce a  soft  diffused  light,  without  glare.  The 
especially  designed  white  enameled  reflector 
assures  the  utmost  in  lighting  efficiency,  down- 
ward, where  it's  wanted. 

Write  for  descriptive  folder. 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our   nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adams  St.,  Chicago.  III. 
Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


"Pittsburgh"  Show 
Window  Reflectors 


ARE  A  L/GHT/NG 

ECONOMY 


They  redirect  the 
light  to  give  the  fullest 
illumination  on  the 
window  trim,  thereby 
eliminating  waste  dis- 
tribution. 

These  reflectors  pro- 
mote lighting  efficiency 
and  economy.  Their 
first  cost  is  nominal, 
yet  their  saving  in  light 
is  very  considerable. 
Send  for  further  infor- 
mation to-day. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  8!4  inches;  Width,  8^4 
inches.  Holder,  254  in-  Form 
"O". 


Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 

701  Yonge  Street,  Toronto 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


This  resolution  has  started  many  manufacturers 
towards  better  and  more  economical  production.  Talce 
the  various  parts  of  your  machine  or  specialties,  no 

matter  what  other  materials  they  are  now  made  of.  Send  them 
to  us.  We  tell  you  what  parts  could  be  advantageously  made  of 
Spaulding  Hard  Fibre. 

Spaulding  Hard  Fibre  is  rapidly  replacing  iron,  steel,  brass, 
copper,  rubber,  wood,  leather,  raw  hide,  porcelain  and  other  ma- 
terials. 

Send  in  your  parts — tell  us  what  they  are  used  for  and  how 
much    they    are    costing    you.      Our    recommendations    may  save 


=     you  money. 


J.  SPAULDING  &  SONS  CO.,  Tonawanda,  N. 

SUBURB  OF  BUFFALO 


Y.  ■ 


449  Broome  Street, 
New   York  City. 


166  N.  Clinton  Street, 
Chicago,  111. 


Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^^^ 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works.  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 

143  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue.  WINNIPEG 
674  Barrington  St.,  HALIFAX. 
W.  H.  Hazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  ahipmentB  from  Factory  or  nearest  Warehouse 
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Made  in  Canada 
Conduit 


Manufactured  by 

National  Conduit  Co.,  Limited 

Formerly 

Orpen  Conduit  Co.,  Limited,  Toronto 


BUY 


CANADIAN 


"HART"  Storage  Batteries 

are  made  in  CANADA  for  all  classes  of  Service,  such  as — 

Central  Station  (light  and  power). 
Central  Station  (switching  service). 
Fafm  lighting,  Isolated  Plant  lighting. 
Fire  alarm  systems,  railway  signal  systems. 
Telephone  and  bell  signal  S3'Stems. 
Electrically  driven  vehicles. 
Automobile  starting,  lighting  and  ignition. 


MADE 


PRODUCT 


Help  make  CANADA'S  dollar  worth  one  hundred  cents 


in  foreign  countries. 


The  Canadian  Hart  Accumulator  Company,  Limited 


Sales  Office: 
619--511  St.  Catherine  St.  West, 
Montreal,  Que. 


Works— St.  Johns,  Que. 


Winnipeg  Office: 
701  Merchants  Bank  Building, 
Main  Street. 
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No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  2h  inches,  diameter  I2  inches 
with  two  I  inch  wire  grooves. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 
wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A, 

Canadian  Agents: 

R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


95  King  St.  East 
401  New  Birks  Bldg. 
406   Vancouver  Block 
703    Confederation    Life  Bldg. 


New  Tumbler  Switch 


Snap  Cap — No  Screw 


Quick 
"Make" 

and 
"Break" 


A  Much 
Improved 
K  Switch 
For  The 
Same 
Money 


Manufacturers 


The  Duncan  Electrical 
Companyy  Limited 

MONTREAL  -  CANADA 


Diffusing  Domes 
for  Dining  Rooms 


A  fixture  that  is  needed  in  every 
modern  home  in  your  town 


T  IGHTING  efficiency  is  the  supreme  test  of  glassware.  But 
in  the  home  the  beauty  of  the  ware  itself,  its  design  and 
appropriateness,  must  also  be  considered. 

This  "Cora"  Dome  is  designed  for  the  dining  room.  It 
concentrates  its  strongest  light  on  the  table,  yet  illuminates 
the  whole  room.  The  lamps  are  entirely  concealed,  all  bright 
rays  are  diffused. 

The  handsome  matched  shade  and  bowl  are  of  snowy 
white  "Cora"  Glass,  etched  and  tinted  in  any  desired  color 
tone.  It  is  a  fixture  fine  enough  for  the  elaborate  mansion, 
moderate  enough  for  the  modest  home.  That  means  sales 
are  waiting  for  you. 

Shall  We  send  you  prices? 

Consolidated  Lamp  &  Glass  Co. 

CORAOPOLIS,  PA. 


WM.  P.  GARVIN,  Canadian  Representative,  62  King  Street  East,  HAMILTON,  ONT. 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

lave  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Lincoln  and  Others,  New  and  Second-hand, 
in  Stock  in  Toronto. 


2—  5  H.P.,  I5OO  R.P.M.  Lincoln 
!—  5  H.P.,    750  R.P.M.  Lincoln 


I  25  Cycle 
»  220  Volts 


4--  1 
1—  1 


5—  r, 

1—  1" 

2—  ir, 

1—25 
1—25 
l-:ii> 
1— :!5 


II. P.,  1500  R.P.M.,  Lincoln. 


1—1 

1—  1 
1  -  2 

2—  10 
1—15 
1— H5 


1—  1 


1—  15 

2—  5<i 


750 
1500 
1500 
1500 
140O 
1500 
750 
750 
750 
750 


II  P.  ]2(X)  R.P.M., 
1200 
"  ISOO 
"  1200 
"  1200 
"  1200 


General  Electric 

Lincoln. 

Lincoln. 

Lincoln 

Wcstinghouse. 

Lincoln. 

Wcstinghouse. 

General  Electric 

Wcstinghouse. 

Wcstinghouse. 


25  Cycle 
■  550  Volts 


H.P. 


1800  R.P.M., 

1200 

1200 

1200 

900 

900 

900 


Wcstinghouse. 
Lincoln. 


Lincoln 


1  60  Cycle 
r  220  Volts 


60  Cvcle 
550  Volts 


Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg  TORONTO 


Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 

TORONTO 


Montreal  Office 
128  Coristine  Bldg. 


GUY 
THIMBLES 

Now  MADE  IN  CANADA 

By  the  Manufacturers  of 

PEIRCE  BRACKETS 

STOCK  DELIVERY 

Mail  Your  Orders  To-^day 

Acme  Stamping  &  Tool  Works 


HAMILTON,  lONT. 


LIMITED 


NACeOVEBII 

—  ■  '  '■  


IMOID! 
OMTQ 


POWER 

MACHINERY 

IlllilllllllllllllllllllllllllillllHIP 


In  Stock  for  Immediate  Delivery 


3  Phase 

—25  Cycles: 

3  Phase- 

—60  Cycles 

K.W. 

Volts 

Speed. 

K.W. 

Volts. 

Speed. 
ISOt* 

125 

220 

257 

240 

160 

440 

750 

K.V.A.  50 

2300 

300 

300 

6600 

375/450 

50 

2300 

1200 

425 

2300 

500 

75 

240 

900 

H  P.  460 

2200 

187 'A 

75 

2300 

900 

2  Phase 

—60  Cycles: 

100 

150 

2300 
220 

900 
(iOO 

K.W. 

Volts. 

Speed 

200 

2300 

600 

50 

2300 

1200 

K.V.A.  250 

2300 

720 

K.V..'\.  75 

2300 

90O 

300 

2300 

450 

120 

440 

720 

312^ 

2.300 

600 

ISO 

440 

514 

400 

2300 

3611 

K.V.A.200 

1150 

720 

450 

2400 

360 

200 

2200 

600 

H.P.  470 

550 

514 

K.V.A.  450 

2400 

360 

H.P.  500 

2200 

240 

K.V.A.  533 

200 

500 

2300 

400 

K.V.A.  600 

440 

360 

540 

2.300 

360 

H.P.  1000 

2300 

300 

H.P.  560 
1500 

48fi 
2200 

277 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND   SELLERS  OF 
NEW   AND   USED  MACHINERY 

A    Continent-wide  Service 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  milcbell 
Pcrdval  H.  IDItM 

Contultiaa  and  Sapcrvlilnt 
CnglDfcri 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering;. 

Traders  Bank  Building,  Tofonto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Esliinates,  Arbitralioiis. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables. 
Insulators,  Transmiision  Towels  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Flans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine    BIHr..    MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lisbtins  and  Power  Plants 

Telephone  Main  6737  5(15  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examtnar  Canadian  Patent  OfHce) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817        326  W  Craia  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  ndustr  ial 

SOI  Exceicior  Lifa  Bldg.  TORONTO 


Canadian  Water-Powers  Agency 

( Registered) 

CHARLES  BRANDEIS,  C.E.,  E.E. 

Consulting  Engineer 

\Vc  negotiate  sale  and  purchase  of  developed 
.uiiI  undeveloped  water-powers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry       W.  G.  Chace        W.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :        A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Enaineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 


Kent  Building, 
Yonse  and  Richmond  Sts.. 


TORONTO 


MARKS.  COPYRIGHTS  &nFS|rKJS 


STANLEY  LIGHTFOOl 

REG  O  PATENT  SOLICITOR  AND  ATTORNEV 

LUMSDEN   BLDG.("Jy^,'J,^J.")  TORONTO, 


NEW  BOOKLET  OF  COMPLETE  I 


«FORMATION  FREE 
M.  37  13 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
0  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometricai  mod  Physical 
Tests  and  Inspections". 


80th  Street  and  Elast  End  Avenue, 
New  York,  N.Y.,  U^.A. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATE NTS 

RIDOUT  &  MAYB 

Kent  Bldg.,  Yonge  St. 


PHONI 
MAIN 
25S2 


TORONTO 


CANADA 


ESTABLISHED  1S49 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 

Xos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMP.^NV  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  aflairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que.;  St.  John,  N.B. ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S". 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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UNIVERSAL  BUSHINGS 

FOR  FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


Tliey  g'ip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  •'knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


Nos.  2  &  4 


Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

Nos.  1  &  3  BEWARE  OF  IMITATIONS 

Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

96  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building,  Winnipeg,  Man. 


What  I  Want" 


This  is  exactly 
what  you,  or 
any  one  else, 
will  say  after 
having  bother- 
ed around  with 
loose  extension 
cords. 


The  Automatic  Extension  Reel 

for  Electric  Lamps 

Obviates  the  necessity  of  dragging  your  cord  over 
the  floor,  thus  wearing  out  insulation  and  breaking 
sockets,  guards,  etc.  Takes  your  light  just  where  you 
want  it,  locks  at  any  point,  and  automatically  rewinds 
your  cord  when  you  are  through  with  light.  Con- 
tains 25  feet  of  approved  reinforced  weatherproof 
cord. 

Approved  by  the  Underwriters,  and  endorsed  by 
fire  and  electrical  bureaus  everywhere.  Fully  pro- 
tected by  two  basic  patents  and  more  pending.  Write 
for  further  particulars  and  prices. 

The  Cincinnati  Specialty  Mfg.  Co. 

Inc. 

1907-19  Powers  St.,  West,    Cincinnati,  Ohio 


Paper-Insulated,  Lead  Covered  Cable  with 
Split  Conductors. 

THE  Recognized  Superiority  of 
Standard  Electric  Wires, 
Cables  and  Cable  Accessories 
among  those  who  have  used  them 
is  due  to  persistent  and  successful 
efforts  during  35  years  of  manufac- 
turing experience  in  the  United 
States  to  make  them  standard  in 
quality  as  well  as  in  name.  Ask  a 
user. 

Standard  Underground  Cable  Co. 


of  Canada,  Limited 


Hamilton 

Montreal  'I'oronto 


Ont. 

Hamilton 


Seattle 


Uni-Lectric  Lighting  Plants 


Farm  Lighting  Stand- 
ardized 110  volts  Di- 
rect Current. 

Capacity — 1000  watts. 

Construction  —  Best 
workmanship,  simple, 
accessible,  compact. 

Regulation — Excellent. 

Types — Self  Starting 
(push  button  con- 
trol) or  Hand  Crank. 


Advantages  —  No  batteries  needed  —  save 
charging  loss — uses  standard  code  wiring, 
lamps,  motors,  and  appliances — transmits 
power  over  larger  areas. 

Ontario  District  Agencies  Still  Open 

The  Masco  Company,  Ltd. 

91-93  Queen  Street  East,  TORONTO,  ONT. 
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AIR  PRESSURE  RELAYS 
Pliiladelpliia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Klectiic  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal   Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Comi)any 

AUTOMATIC    EXTENSION  REELS 
Cincinnati   Specialty   Mfg.  Co. 

AUTO  STARTERS 

AdamsBagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 

Canadian    Hart    Accumulator  Company 

Hamilton  &  Toronto  Electric  Company 

Hatheway  &  Knott,  Inc. 

McDonald    &   Willson,   Ltd..  Toronto 

Northern  Electric  Company 

Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric   Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Prill    &   Electric    Box  Company 
Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
Monaich    Electric  Company 

BUSHINGS 
National   Metal  Molding  Company 
Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  Si  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.   Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Westinghouse  Company 


CAR  EQUIPMENT 
Ohio   Brass  Company 
Electric  Service  Supplies  CoDipany 

CENTRIFUGAL  PUMPS 
Bovin^   Hydraulic   &   Engineering  Company 
Canadian    Allis-Chalmers  Company 

CHAIN  (Drivmg) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric   Company    of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company   of  Canada 

.Monarch    Electric  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATOR 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

COILS 
Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 
Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 
Bradstreet  Company 

'  COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National  Metal  Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 

Conduits  Company 

Flexible  Conduit  Company 

McDonald   &  Willson,   Ltd.,  Toronto 

National  Metal   Molding  Company 

Northern   Electric  Company 

Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 

Portable   Machinery  Co. 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Northern  Electric  Company 

CONNECTORS 
Dossert  &  Company 
Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 
CORDS 

Northern  Electr'c  Company 

Pliillips   Electrical   Works,   Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Roving  Hydraulic  fr  Knninefring  Company 

CUTOUTS 
Benjamin   Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
G.  Si  W.  Electric  Specialty  Company 
Hatheway  Ik  Knott.  Inc. 
Monarch    Electric  Company 


DETECTORS  (Voltage) 
Cj.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specially  Company 

.    DISCONNECTING  SWITCHES 

Electrical  Engineers  Equipment  Co. 
Klectiic  Service  Supplies  Company 
I'hiladelphi.-i  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Philadelphia  Ek-cnic  Co.   Supply  D<pt. 

DREDGING  PUMPS 
Boving  Hydraulic  Si  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gcst,   Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
McDonald    &    Willson,    Ltd..  Toronto 
National   Electric   Heating  Company 

ELECTRIC  SHADES 
Jefferson    Glass  Company 

ELECTRIC  RADIATORS 
Salisbuiy  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern    Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Snnplies  Company 
Northern  Electric  Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 

Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ELECTRIC  WASHERS 
McDonald   &   Willson,   Ltd,,  Toronto 

ENGINES 
Boving  Sc  Company  of  Canada 
Canadian    Allis-Chalmers  Company 
Sterling  Engine  Company 
FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Dayton   Fan  &  Motor  Co. 
Federal  Agencies 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company.  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott.  Inc. 
Northern  Electric  Company 

FIXTURES 
RearHslee    Chandelier    Mfg.  Co. 
Benjamin   Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
TefTerson  Glass  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Compan> 
Walger  Connector  Company 

FIXTURE  PARTS 
Friedley-Voshardt  Company 

FLASHLIGHTS 

McDonald        Willson,   Ltd.,  Toronto 
Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  Sc  Knott.  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 
Electric   .'^ervJi-o  Ciipr,li>.c  romr.:>"i- 

FORM  STEEL  BOXES 
Canadian  Drill  &  Electric  Box  Company 

FUSES 
P.ussinan  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Economy  Fuse  ft  Manufacturing  Company 
G.  Si  W.  Electric  Specialty  Company 
'To'''r"-av  S-  Knoit,  Inc. 
J.  1'.  T,.-ip,-ichclle       Co.,  Montreal,  Que. 
Moloney  Electric  Company  of  Canada 
North  ern  dectrsc  Company 
Squire  D  Company 
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Tl>«t,  S.  Younje."  General  Manager 


Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  tjews 


MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 
and  Engineering 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial   Western  Lumberman 


Toronto,  Montreal,  Winnipeg, 
Vancouver.  Chicago,  New  York, 
London,  {Eng.)  , 


Star  Electric  Vibrator 


VIBRATOR, 


AT  last  we  can  offer  you  a  ^^uarantced 
tr<)ul)le-i)roof  electric  vil)rat()r,  sold 
with  the  uii(lerstandin<j  that  it  is 
CiL'ARANTEED    FOR    ONE  YEAR. 
This  is  the  "STAR"  Electric  Massage 
X'ibrator. 


Retail  $7.00 


WRITE  OR  PHONE  FOR 
WHOLESALE   PRICES  TO 


W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West 


Telephone  M.  2898 


MONTREAL 


Distributors 


ECONOMY  renewable  FUSES 

are  the  right  fuses  to  protect  your  electrical  circuits — 

— because  they  afford  the  right  sort  of  protection;  their  reputa- 
tion lends  assurance  that  you  can  safely  depend  on  them  for 
accuracy  of  rating  and  all-round  efficiency  in  operation. 

— because  they  cut  annual  fuse  maintenance  costs  80%  as  com- 
pared with  the  use  of  one-time  fuses,  owing  to  the  fact  that 
an  inexpensive  "Drop  Out"  Renewal  Link  restores  a  blown 
Economy  Fuse  to  its  original  efficiency. 

— because  it's  the  work  of  a  moment  to  replace  the  link  and  re- 
new the  fuse. 

— because  a  good  sized  stock  of  "Drop  Out"  Renewal  Links 
always  on  hand  represents  I)i.U  a  small  outlay. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 

Unity  Bldg.  -  MONTREAL 


Manufacturers  in  Canada  of  S.  &  C.   High  Potential  Fuses 

—to  150,000  volts 
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FUSE  BOXES 

C  anadian  Drill  &  Electjic   Hox  Co. 
Northern  Electric  Company 

GENERATORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wm. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  Sc  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  Sc  Knott.  Inc. 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 

Northern  Electric  Company 

Winter  Toyner,  A.  H. 

W.   H.   Spencer  &  Co.,  Montreal,  Que. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauUing  &  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  ft  Knott,  Inc. 

Illinois   Electric   Porcelain  Company 

Moloney  Electric  Company  .of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Canadian    Laco-Philips   Co.,  Limited 
Electrical   Maintenance  &   Repairs  Company 
Hatheway  &  Knott 

McDonald  &   Willson,   Ltd.,  Toronto 
Northern  Electric  Company 

LAMP  RENEWER 

G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 
Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 
Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  ft  Repairs  Company 
Electric   Motor  &  Machinery  Co. 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  ft  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  ft  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self-Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Northern  Electric  Company 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Oevoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Agendes  Regd. 


PAINTS  ft  COMPOUNDS 
G.   ft   W.    Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard   Underground  Cable  Co.  of  Canada 

PHOTOMETRICXL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  ft  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voluge) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  ft  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  ft  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Pliiladelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  ft  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  _  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  ft   Engineering  Company 
MacGovern  &  Company 
Sterling  Engine  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturtng  Company 
Hubbell  Company,  Harrey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  ft  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Haintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 
Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Coitxpany 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey  Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Companr 
Canadian  General  Electric  Company 
Duncan  Electrical  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Monarch    Electric  Company 
National  Meta)  Uoldlng  Compaay 
Northern  Electric  Compaay 
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Cut  Connection  Costs  with 

these  modern  little  time  and  labor  saving  devices.  They  have  dis- 
placed blow  torch  and  solder,  they  have  eliminated  trouble  and  un- 
certainty in  making  connections  on  any  interior  job. 

WALGER  CONNECTORS 

are  passed  b\  the  National  Board  of  Fire  Underwriters  and  the 
Hydro-Electric  I'ower  Commission  for  No.  12  wire  and  under.  They 
make  safe,  perfectly  insulated  and  permanent  connections;  make  them 
([uickly,  smoothly  and  efficiently.  Use  Walgers  on 
your  next  job  and  the  profit  yf)U  make  will  buy  you 

Walgers  for  the 


next  half-dozen. 
Write  for 
sample,  also 
descriptive 
folder. 


Walger   2  Way  Connector 

For  making  connections,  for  lengthen- 
ing extension  wires,  and  for  exchang- 
ing  fixtures.     Simple   and  convenient. 


Chandelier 


Ask  your  jobber 


Current  Tap 

Walger  3  Way  Connector 

To  tap  feed  wires  in  outlet  boxes, 
in  Condulets,  or  on  knob  and  cleat 
work.     For  safe,  sure  connections. 


Walger  Connector  Company 
Sales  Agent:  C.  JACKSON,  32  Front  St.  West,  TORONTO,  ONT. 


Advertising 
is 

Business 
Insurance 


A  large  manufacturer  who,  during  the 
war,  devoted  his  entire  plant  to  war-work, 
kept  his  advertising  running  continuously, 
although  he  could  not  fill  a  single  order. 
When  asked  why  he  did  it,  he  said  that  he 
was  insuring  a  market  for  his  product 
when  he  returned  to  his  regular  lines. 
He  has  since  reverted  to  his  pre-war 
products  and  his  plant  is  running  to  full 
capacity  with  more  business  in  sight  than 
he  can  handle. 

Advertising  was  business  insurance  for 
him. 


60 


THE  ELECTRICAL 


NEWS 


Scptciiibcr  1,  ]'.)]•.! 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS-CONTINUED 


SOLDERING  FLUXES 
Alien  Company,  L.  B. 

Hissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

l"i  iedley  Vosliaidt  Company 

STANDS— VISE,  PORTABLE 

Martin  it  Sons,   II.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart   Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  VVestinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
McDonald   &   Willson,   Ltd.,  Toronto 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarcli    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monaicli    Ek-ctric  Conijjany 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 
flexible  Conduit  Company 
National   Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Tliordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  ,  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
.Monarch    Kiectric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 

Northern   Aluminum  Company 


TURBINES 

tioving  Company  of  Canada 
Canadian  Allis-Chalmeri  Company 
Hamilton  Company,  Wni. 
MacGovern  &  Company 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,   Limited,  G.  M. 
Nortliern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd 

VACUUM  CLEANERS 
Houston   &  Company 
McDonald   &    Willson,    Ltd.,  Toronto 
Nortlu-rn    Electric  Company 
Onward  Manufacturing  Company 
Pringle,  R.  E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Northern  Electric  Company 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

tlaniilion   t  onipaiiy,  Wni. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 

Canadian   Allis-Chalmers  Company 

WELDING  EQUIPMENT 

J.  D.  I.apachclle  &  Co.,  Montreal,  Que. 
Lincoln  Electric  Company  of  Canada 
WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd 
Canada  Wire  &  Cable  Company 
.McDonald   &   Willson,   Ltd.,  Toronto 
.N'orthern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 
ada,  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walge;  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


Ream 


Cutters 


Taps 


Dies 


Drills 


p.  &  W.  Co. 

Look  for  these  letters  on  the  tools 
Pratt  &  Whitney  Co.  of  Canada,  Limited 


MONTREAL 

723  Drummond  BIdg. 


DUNDAS,  ONT. 

WINNIPEG 

1205  McArthur  Bldg. 


VANCOUVER 

609  Bank  of  Ottawa  BIdg. 
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HOItlMimOli 
RAWFORMEUr 

FOR  KVERY  PURPO/C 

rMOROAA/OH  ELEC.MFC.CO.CMiCACO 


Mica  Insulation 

We  manufacture  everything,   including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 


Raw  Mica  (cut  or  uncut) 


Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 


Write  for  Prices 


on 


Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


1 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

\yalkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


carry  this  design   with   or  without 
arms ;  with  three  or  (our  arms  ;  also 
with  plate  either  12  in.  or  14  in. 

GET  OUR  CATALOGUE 

Friedly-Voshardt  Company 

733  South  Halstead  Street,  CHICAGO,  111. 

Canadian  Representative 

DUGGAN  &  LEVY, 

166  KING  STREET  W.,  TORONTO,  Ont  ,  CANADA. 


C  474  —  10  inch  Opening. 
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The 
Cozy -Glow 
Radiator 


Produces  a 
soft,  mellow 
glow,  and 
throws  the 
heat  in  any 
direction,— 
A  trunion  al- 
lows the  radia- 
tor to  be  adjusted. 

A  heavy  cast-iron 
base  insures  firmness. 
The  radiator  is  readily 
moved   from  place  to 
place. 

The  heating   unit,  which  is 
easily  removable,  is  wound 
around  a  porcelain 
cylinder,  and  protec- 
ted by  a  copper- wire 
guard. 


(Owners  of  Wrstinghouse  Apparatus  are  invited  to  make  use  of  our  Service  Dept.  Repair  Shops,  where 

repair  work   will  receive  prompt  ami 'efficient  attention.  Repair  shops  are  located  at;- — 

MONTREAL— 10  St.  Sophia  Lane.  WINNIPEG— 158  Portage  Ave  E 

TORONTO — 16  Temperance  St.  CALGARY— 328  9th  Ave.  W. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ont. 

T«ronto  Montreal       Ottawa       Halifax   Ft.  William  Winnipeg    Edmonton  Calgary  Vancouver 

Bank  of  Hamilton    285  Beaver   Ahearn  &  Soper    105  Hollls     Cuthbertson     158  Portage  211  McLeod  Canada  Life  Bank  of  Ottawa 
Blda.  Hall  Hill  Ltd.  St.  Block  Ave.  E.  Bldg.        Bldg.  Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 


Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 


Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phon* 

902-903 


162  Adelaide  Street  West 
TORONTO 


Baaek 
1723  1990 


"HANS  RENOLD" 

Driving  Chain 


"MORSE" 

Driving  Chain 


Sole  Canadian  Agents : 


JONES  &  GLASSCO 

(Reg'd) 

Engineers 
MONTREAL  TORONTO 

St.  Nicholas  Building  Bank  of  Hamilton  Building 


It  is  interesting 


WHEN  a  large  Hydro-Electric  Plant  installs  a 
5000  H.P.  Silent  Chain  Drive. 

WHEN  one  of  the  largest  Canadian  Manufac- 
turing Plants  install  over  27  Silent 
Chain  Drives  totalling  over  4000  H.P. 

WHEN  a  large  Canadian  City  installs  a  500 
H.P.  Silent  Chain  for  driving  Generat- 
ors to  provide  light  for  the  City. 

WHEN  a  large  percentage  of  our  orders  are 
repeat  orders. 

WHEN  practically  every  Pulp  and  Paper  Mill, 
Steel  Mill,  Mine,  Grain  Elevator,  and  a 
very  large  proportion  of  the  Manufac- 
turers in  Canada  are  Users  of  either 
''Renold"  or  ''Morse"  Silent  Driving 
Chains. 

Well,  you  can't  help  sitting  up  and 
taking  notice.     Can  you  ? 
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USED  ELECTRIC  MOTORS 

READY  FOR  IMMEDIATE  SHIPMENT 


550  Volts,  3 

Phase, 

60  Cycles 

2—2  ll.P 

ISOO  K.l 

.M. 

Thomson 

J—  50 

1—  3 

ISOO 

C,  G.  E. 

1—  .50 

3—  TA  " 

ISOO 

Thomson 

1—  50 

1—  7A  " 

!)0() 

A.  C.  B. 

1—  75 

1—  TA  " 

!)00 

Westinghouse 

2—100 

1—10 

1200 

Lancashire 

1—100 

3—15 

1200 

Thomson 

1—15 

1200 

S.  G.  E. 

1— IS 

ISOO 

Lancashire 

1—  .50 
1—  50 
.')— 100 

1—20 
1—20 

1200 
!IO0 

Fairbanks 
C.  G.  E. 

1—20 

!)00 

A.  C.  B. 

1—20 

720 

Westinghouse 

1—25 

1200 

Crocker-Wheeler 

1—30 

!K)0 

C.  G.  E. 

1—  5 

1-  7A 

2—  10 

1—  10 

2—  15 

(>— 30 

!tOO 

Westinghouse 

1—30 

!)00 

Crocker- Wheeler 

1—35 

!)00 

C.  G.  E. 

1—35 

!I00 

Westinghouse 

1—25 

1—40 

1200 

Westinghouse 

2—10 

650  Volts,  3  Phase,  60  Cycles 


.514  K.r.M. 

720 

900 

600 

514 

720 


C.  G.  E. 
Westinghouse 
Westinghouse 
A.  C.  H. 
C.  G.  E. 
C.  G.  E. 


2200  Volts,  3  Phase,  60  Cycles 

900  R.I'.M.  A.  C.  B. 

1200       "  A.  C.  B. 

720       "  C.   G.  E. 

220  Volts,  3  Phase,  60  Cycles 


H.P. 


900  R.P.M. 
1200 
1200 
ISOO 

900 

900 

720 


Fairbanks 
A.  C.  B. 
C.  G.  E. 
C.  G.  E. 
Fairbanks 
A.  C.  B. 
A.  C.  B. 


All  thoroughly  overhauled,  in  Urst  class  condition  and  guaranteed 

Fred  Thomson  Co.,  Limited 


7-13  ST.  GENEVIEVE  STREET 


MONTREAL 
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True  Engineering 

In  your  consideration  of  any  G  &  W  device,  first  think  of 
the  purpose  for  which  it  was  designed  and  the  work  which 
it  is  to  accomplish  and  then  observe  point  by  point  how 
closel-v  the  actual  design  and  manufacture  of  the  device  has 
been  held  to  the  simplest  and  most  direct  accomp- 
lishment of  its  purpose.    There  are  no  unbalanced 
construction,  no  elaborate  factors  of  safety  against 
a  certain  weakness  at  one  point  and  a  palpable  lack  of 
safety  against  this  same  weakness  at  another  point. 

Throughout  any  design  you  find  true  engineering.  As 
an  engineer,  you  know  that  Engineering  in  one  of  its 
simplest  definitions  is  "the  art  of  avoiding  too  much  or 
too  little."  It  does  not  require  engineering  to  accomplish 
a  given  work  at  two  or  three  times  what  it  should  cost. 
It  is  not  engineering  to  put  a  flimsy  construction  in  as 
a  part  of  what  is  intended  to  be  a  permanent  construction. 

G  &  W  Devices  are  produced  by  engineers  for  engi- 
neers and  it  is  from  an  engineering  and  operating  view 
point  that  they  should  be  viewed;  if  they  represent  the 
simplest,  most  direct  method  of  handling  a  problem  they 
are  exactly  what  you  as  an  engineer  are  seeking. 

G  &  W  Electric  Specialty  Co. 

7440-7450  South  Chicago  Ave.  -  CHICAGO,  U.S.A. 

Distribution  Engineers,  Manufacturers  of  Potheads  of  all  kinds.  S5 
^witching  and  Distribution  Boxes,  Overhead  and  Underground  Distribution  Specialties. 

A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  St.  W.,  Toronto.  S 

A.  H.  Winter  Joyner,  Ltd.,  10  Cathcart  Street,  Montreal.  S 
Bentz-Richardson  Co.,  Ltd.,  692  Notre  Dame  Ave.,  Winnipeg. 

Gtncral  Supplies,  Limited,  Calgary  and  Edmonton.  gS 
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Generation,  Transmission  and  Application  of  Electrici^ 


Amperehour 
Meters 

Each  of  Uncle  Sam's 
siil)inarines  is  eciuipped 
with  Amperehour  meters 
lor  indicatinjif  battery 
charg;e  and  dischar.<je.  The 
Amjjerehour  meter  also 
indicates  how  much  en- 
er<^^y  is  available  from  the 
battery.  Years  of  opera- 
tion in  this  service  ha> 
proved  the  imfailing  reli- 
ability of  these  meters  un- 
der the  most  exactins^  re- 
<|uirements  as  to  accuracy 
and  even  under  the  severe 
vibration  of  rapid  gun  fire. 
Sangamo  .Amperehour 
Meters  serve  with  equal 
accuracy  and  reliability  on 
Central  Station  stand-by 
batteries,  and  thousands 
of  other  important  uies, 
as.  storage  batteries  for 
electrical  vehicles,  trucks, 
railway  train  lightnig 
equipment,  farm  lighting- 
plants,  wireless  telegraph, 
etc.  The  Amperehour 
principle  adds  materially 
to  the  life  of  the  battery 
because  it  prevents  des- 
tructive overcharging.  Let 
us  tend  vou  full  details. 


Sandamo  Electric  Company 

of  Caiiada,Ijiiiiited 


Toronto 


Montreal 
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'^UI>ON  TIGHT  WHEN  KOT  IN  l^^' 


adapl.d  forfrwtu.sInc-T'd^'fJ 


T  1  O  S 
******            I.  • ' 

%0N  ELECTRIC  toHPAN^ 

A  Money  Making 
Opportunity  for  the 
n  Electrical  Dealer 

^    W  TITH  this  can  and  this  outfit  you  are 
W     equipped  to  undertake  any  and  all 
glass  frosting  and  etching  jobs 
that  come  into  the  place. 

ETCH-O-LITE  solves  all  frosting  problems. 
It  is  permanent,  clean,  economical  in  use, 
uniform  in  results,  and  produces  a  fine, 
smooth  surface.  It  is  so  easy  to  use  that 
the  best  results  may  be  had  from  even  the 
most  inexperienced  help. 

For  frosting  incandescent  lamps,  electrical 
measuring  instruments,  lighting  glassware, 
etc.,  it  has  no  equal. 
Put  up  in  2^,  5  and  10  lb.  containers. 

REED'S  GLASS  ETCHING  INK  outfit  permanently  etches  glass.  It  is  extensively 
used  for  etching  names,  designs,  trademarks,  etc.  on  electric-light  bulbs,  bottles,  or 
any  other  glass  surface,  whether  flat,  round  or  irregular. 

Both  Etch-o-lite  and  Reed's  Etching  Ink  are  non-injurious  to  skin  or  clothes. 

These  scientific  preparations  will  return  many  times  their  cost  to  the  enterprising 
dealer  in  electrical  supplies.    Write  us  for  booklet  and  full  particulars. 
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each; 


Patented  in  U.  S. 
and  Canada 


Prices  to  Dealers 

Less  than  3  doz.— Brass,  $3.25 
Bronze  or  Nickel,  $3.50  each. 
3   doz.    or   more — Brass  $3.00 
Bronze  or  Nickel,  $3.25  each. 
Advertised  retail  prices  in  U.  S.  A. — 
Brass  $5.00;  Bronze  or  Nickel,  $5.35. 
Terms,  2/10,  30  days  net,  f.o.b.  New 
York. 
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FLEXSTEEU 

Distinctive  flat  surface. 
Easy  to  fish,  cut  and  strip. 
Ideal  tor  wirinf  either  old 
or  new  buildings.  A  com- 
plete line  of  improved  fittiriirs 
Write  fir  Bulletin  201 


SHERARDI2ED 


BLACK  ENAMELED 


SHERARDUCT 

The  Rigid  Steel  Conduit 
with  both  surfaces  Shcrar- 
dizcd  and  Enameled. 
ECONOMY  Black  Enameled 
Conduit.  There's  none  better 
Write  for  Bulletin  SO 


NO  222 


N0333 


'T^Jalionar 

METAL  MOLDINGS 
For  two,   three  and  four 
wire  surface  wiring.  Low- 
est initallation  cost  of  any 
metal  wiring  system. 
Write  for  Bulletin  101 


FLEXTUBE 

Interwoven  —  Seamless  — 
Non-CoUapsible.  Insepar- 
able and  Double  Compound- 
ed. Easy  to  fish  and  every 
foot  of  every  coil  ran  be  used 
WHU  for  Bulletin  IS! 


National  Protection'' 


RUST  PROOF— ACID  PROOF 

ASHERARDIZED  surface  absolutely  protects  against  rust.  By  the  sherar- 
dizing  process,  the  zinc  is  not  merely  applied  as  an  enamel  to  the  surface, 
but  is  alloyed  with  the  steel  and  becomes  a  part  of  it.  And  more  than  that, 
the  interior  surface  is  given  the  same  superior  zinc  protective  treatment  as  the 
exterior. 

A  clear  acid  and  alkali  proof  enamel  is  then  baked  on  the  Sherarduct  and  affords 
the  best  protection  to  the  underlying  surfaces  against  the  destructive  action  of 
gases  and  acids.  This  enamel  coating  is  also  applied  to  the  interior  surface. 

Both  surfaces  of  Sherarduct  are  sherardized  and  enameled.  "National"  Protec- 
tion is  Double  Protection.    Write  for  Descriptive  Bulletin  No.  50. 

Kational  Metal  Molding  6 

1118  Fulton  Building,  Pittsburgh,  Pa. 


Atlanta 
Boston 


Buffalo  Chicago 
Buenos  Aires  Dallas 


Denver 
Detroit 


Havana 
Los  Angeles 
Manila 


New  York 
Paris 


Philidelphia 
Portland 


Salt  Lake  City 
San  Francisco 


CANADIAN  DISTRIBUTORS:    CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


Seattle 
Sc  Louis 


SI9., 


'T^alionaF 

Outlet  Boxes  and  Covem 

A  box  for  every  purpose  and 
a  purpose  for  every  box. 
f'urnislied  in  Sherardized  or 
Black  Enameled  p'inish. 
Write  for  Bulletin  250 


'T^JalionaF 

BRACKETS 

Complete  with  insulators, 
Sherardized  Bases,  Wires 
run  straight  through.  No 
Tie-Wires  necessary. 

Write   for  Bulletin  002 


•TSIationar 

FIXTURE  STUDS 
Sherardized  Stamped  Steel. 
Hollow  Stems.  Stronger, 
and  yet  lighter,  than  any 
other  stud  on  the  market. 

Write  for  Bulletin  400 


'T^aiional" 

Locknuts  and  Bushiags 

Threads  sharp,  clean  and 
true.  "National"quality  pro- 
ducts. Exclusive  self-clcan- 
ine-fcaturc  in  the  bushincs. 
Write  for  Bulleiin  350 
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^  ONLY  GOOD  GOODS  ARE  IMITATED  ^^j^ 


*Just  try 


Norther  ft  Eke  trie 

DURADUCT 


'K<g  C*n.  Partfvt  OffKC 


once: 


Then  you'll  know  why  so  many 
prefer  it. 


Northar^  Ehctric  Compafty 


Montreal 

Halifax 

Ottawa 


LIMITED 

Toronto 
London 
Winnipeg 


Regina 
Calgary 
Vancouver 


DURADUCT 
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EFFICIENCY 

Under  Actual 
Operating  Conditions 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
GO  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  Bldg.,  Montreal 


Hydraulic 
Turbi 


ines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents:   J  I..  Ncilson,  Winnipea,  Man. 


Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Bank  of  Hamilton  Building 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone 

Bldg. 

Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francitco 
Portland,  Ore. 
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Write  to  uf  — the  manufac- 
turers—  to-day  for 
particulars. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  St.,  TORONTO  61  Albert  Street,  WINNIPEG 

213  Notre  Dame  Street,  MONTREAL 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 
Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 


The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 


One  of  the  drivers  supplied  FREE 
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Banfield  &  Co.,  W.  H  
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Dossert  &  Company   43 
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Masco  Company   56 
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McGill  Manufacturing  Company  ...  55 
Mica  Company  of  Canada,  Ltd.  . .  . 

Mitchell,  Charles  H.  &  Percival  H.  58 

Moloney  Electric  Co.  of  Canada  . .  15 

A/fonarch  Electric  Company   57 

Montreal  Armature  Works   


National  Conduit  Co   59 

National   Electric   Heating   Co.    .  .  .  60 

National  Metal  Molding  Co   4 

New  Process  Specialty  Co   4!) 

Northern  Aluminum  Company   ....  57 

Northern  Electric  Company    2 

Ohio   Brass   Company    11 

Packard  Electric  Company   

Petrie,  H.  W   44 

Philadelphia  Electric  Company  Sup- 
ply Dept  

Philip  &  Sons,  E.  J   58 

Phillips  Electrical  Works,  Eugene  F.  41 
Pittsljurgh  Reflector  &  Illuminating 

Company   49 

Pratt  &  Whitney  

Pringle,  R.  E.  T.,  Ltd   49 

Redmonal   Chemical   Products   Co..  lO 

Ridout  &  Maybee   58 

Robbins  &  Myers  Company   19 

Robertson  Ltd.,  J.  M   58 

Robertson  Mfg.  Co.,  P.  L   7 

Salisbury  Electric  Co  

Sammett,  M.  A   58 

Sangamo  Electric  Mfg.  Co   1 

Smith  Company,  S.  Morgan    6 

Spaulding  &  Sons  Company,  J.  ... 

Spencer,  W.  H   53 

Spielman  Agencies,  Regd   47 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   53 

Steel  Company  of  Canada    10 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Cc   55 

Thompson,  Clarence   58 

Thompson,  Fred  &  Co  

Thompson-Levering  Co   53 

Thordason  Manufacturing  Company  57 

Toronto  and  Hamilton  Electric  Co.  43 

Tubular  Woven  Fabric  Company  .  .  5 

Wagner  Electric  Manufacturing  Co. 

Walger  Connector  Co   51 

Ward   Le-jnard   Electric  Company. 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 


Accurate — Rugged—  Inexpensive 

In  factory  or  field,  the  Type  S  set  will  quickly  and  accurately  measure  resistance  or  locate 
faults.  It  will  withstand,  without  detriment  to  its  electrical  qualities,  the  knocks  which  such 
a  set   is  bound   to   get.     It  is   of   the   Dial   Decade  Type,   and   therefore   sitnple  to  operate. 

Excellent  design  plus  quantity  production  enables  a  low  price  without  sacrificing  accuracy 
— ratio  coils  1/20  per  cent,  rheostat  coils  1/10  per  cent  guaranteed. 

The  removable  suspended  coil  galvanometer  deflects  a  millimeter  per  microampere.  This 
combination — accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpensive- 
ncss — is  found  only  in  the  Type  S  set. 


PRICE  $75.00 

Bulletin   NS30   gives  details 


THE  LEEDS  &  NORTHRUP  CO. 


4901  Steoton  At*. 


PHILADELPHIA,  PA. 
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A  "Galvaduct"  Building:  Chief  Office  of  Sun  Life  Assurance  Company  of  Canada,  Montreal 


"GALVADUCT 


1^ 


''GALVADUCT*' 

The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated 


LORICATED 


A  high-class  interior  construc- 
.tion    conduit    of    the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 


LORICATED 


JO 
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POLE  LINE  HARDWARE 

Wire,  (Copper  or  Galvanized),  Bolts,  Nuts, 
Rivets,  Washers,  Screws,  Pole 
Steps^  Guy  Clamps  Cross 
Arm  Braces,  Track 
Equipment 
Forgings 


THE 


i 


STEEL  COMPANY 


OF 


CANADA 

HAMILTON  LIMITED  MONTREAL 
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Oil    Base— form  1 


O-B  Base  Stays  Young 

All  the  bearings  have  renewable  steel  bush- 
ings. It  takes  only  a  few  minutes  to  renew  these 
bushings  which  absorb  the  hardest  wear. 

Lubrication  and  inspection  are  simple  jobs. 

A  handy  hook  holds  the  fork  dov/n  while  the 
pole  is  removed  in  the  car  barn  where  head  room 
is  minus. 

One  man  lifts  the  base  off  the  stem  casting. 
The  roller  bearings  are  then  in  plain  sight 
where  they  can  easily  be  packed  with  grease. 
The  rollers  are  caged.  They  stand  up  where 
they  belong.    They  can't  jam. 

It  is  so  easy  to  take  care  of  the  O-B  Base  that 
it  usually  gets  what  little  attention  it  needs.  So 
extra  years  are  added  to  its  naturally  long  life. 

THE  OHIO  BRASS  COMPANY 

Mansfield,  Ohio 


Dark  parts  are  renewable  bushings 


One  man  lifts  base  off  stem. 
Note  the  hook-down  feature 
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WHERE 

Edison  MazdaTungsten  Lamps 


ARE  MADE 


Put  this  Girl  in 
Your  Window 


She  is  a  familiar  figure  in  the  Electrical  industry 
and  is  attracting  considerable  custom  to  the  stores  of 
electrical  dealers. 

The  Edison  Mazda  girl  is  part  of  our  national  ad- 
vertising cairipaign  and  one  of  our  specific  helps  to 
dealers  in  obtaining  a  liberal  share  of  lamp  sales  with 


EDISON 


MAZDA 


LAMPS 


Canadian  General  Electric  Co.,  Limited 

Head  Office      -  TORONTO 

Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor,  Cobalt, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 


Scptenber  15.  1910 
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G-G-E 

Watthour  Meters 


Painstaking  attention  to  getting  the  details 
right  is  behind  the  successful  performance  of 
C.  G.  E.  Watthour  Meters. 

At  Peterboro,  Ont.,  we  maintain  a  corps  of 
meter  experts  who  are  continually  on  the 
watch  for  the  slightest  sign  of  imperfection. 
All  that  years  of  meter  manufacturing  can 
supply  to  assure  Accuracy,  Reliability  and 
Durability  is  incorporated  in  the  C.  G.  E. 
Single-phase  Watthour  Meter,  Type  1-14. 


In  addition  to  meeting  these  fundamental  re- 
quirements the  1-14  has  but  small  mainten- 
ance and  testing  expense.  Another  important 
feature  is  its  accessibility.  For  full  or  light 
load  adjustments,  inspection  of  the  register, 
disk  magnets,  the  removal  of  the  meter  cover 
only  is  necessary. 

The  sum  total  is,  a  meter  in  which  we  have>_ 
explicit  confidence  in  ' its  ability  to  uphold  the 
name  of  C.  G.  E.  Electrical  Goods. 


Write  our  nearest  Sales  Branch  for  full  particulars 

Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Ammeters 

Voltmeters 

Recording  and 
Indicating  In- 
struments 

Oil  Switches 


rERRANTI 

FERRANTI  METERS 
and  TRANSFORMERS 


Disconnecting 
Switches 

Generator 
Panels 

Motors 

Switchboard 
Fittings  &  Bus- 
Bar  Supports 


Are  giving  efficient  service  in  all  parts  of  the  world, 
and  are  made  for  any  size  and  any  voltage.  Pole  Type 
and  Instrument  Transformers  and  House  Service  and 
Power  Meters  are  manufactured  in  Canada  by  Canadian 

labor  and  materials 

Ferranti  Electrical  Co.  of  Canada,  Limited 


26  Noble  St. 
TORONTO 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd.  592  Notre  Dame 
HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleman 
Timmins 
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Expense.  ^,  Hazard. 

'  troMi  the 

Time.  ,  Injury  to 

nround^  ^ 

Labor.  ^  »  Employees. 

With  ^ 

Lamps.  Delay  in 

Pole-Climbing.  T  H  E  Lamp  Renewals . 

Handling  A,  Cosily 

ladders  Equipment. 

SERIES        LA  .MP  MULTIPLE 

TYPE    ^ENEWE^  nPE 

PULLS  SOCKET  TWO     "rYPFS  UNSCREWS  

AND  LAMP   ^       IIFL^O  AND  REPLACES- 

I"^™", FOUR  MODELS     bulbs  having- 

REPLACES    FIXED  SOCKETS 

RE-FUSED   P^„r.*;^^l  T^^l  ATTACHA\ENT  

SOCKET   ^  Uractical  Jool  um.ovE- 

WITH  LAMP.—      ^41anufactured  anri iorSnle       KROKEN  BULBS. 
-  bj- 

IiiK  G. C.  A. Manup'acturing  Company. 

Pitts  FIELD.   A/V  a  s  s  .  U.S.A. 
J4^itc  for  Sptuuii cation  s  ciJieJ.  Prices 

us  PATS.  DKC,Z?..'l4.  DKC  ■^^M.  CANADA.  PAT.  FKB.  II.  'l9.     OTHEK   PATS.  PENDING. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


ITNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  font  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33.  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle 


Catalogue 
No. 
411G(! 
4112(i 


Primary 
Voltage 
100-120 
100-120 


60 
25 


Secondary 
Voltage 
S 
S 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 

KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise  120  Liberty  Street,  NEW  YORK 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 


Used  From  Coast  to  Coast 

On  the  most  important  jobs 

MOLONEY 

TRANSFORMERS 

They  consistently  meet  the  demand 
where  reliable  service  is  sought  for;  and 
their  efficiency  is  proven  by  the  universal 
satisfaction  they  are  giving — a  purely 
Canadian  made  product. 

Large  stock  of  Service 
Transformers  on  hand 


3  Phase 
POWER  TRANSFORMER 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 


1« 


THE    ELECTRICAL  NEWS 


Septen-ilicr  1.".,  191'j 


Redmanol 


■EC.  a.  8.  ^^^^^^^^ 


''Unbreakable 


R-r-r-r-ring  goes  your  telephone  bell. 
With  mutterings  at  the  disturbance,  you 
snatch  at  your  desk  set.  The  receiver  is 
bounced  from  its  hook.  It  hits  the  iron 
radiator  slam-bang  as  it  dangles  by  its  cord 
The  phone  itself  upsets  ;  the  mouth-piece 
thumps  the  desk  top  with  a  shattering 
crash.  And  wonder  of  wonders  !  as  you 
pick  the  phone  up,  it  is  perfectly  whole, 
without  a  crack  or  chip.  It  is  Redmanol. 

•   •  •   •  •  • 

Perhaps  these  properties  will  help  im- 
prove your  products: 

Resistance  to  extreme  heat 
Exceptionally  high  dielectric  strength 
Great  mechanical  strength 
Excellent  acid  resistance 
Unusual  accuracy  of  dimensions 
Singular  beauty  of  finish 

Manufacturers  are  invited  to  take  advantage 
of  the  splendid  research  work  our  laboratory 
is  now  doing  in  finding  new  applications  in 
which  Redmanol  is  markedly  superior. 

Redmanol  Chemical  Products  Co. 


676  W.  22nd  Street 


See  our  exhibit 
at  the  National 
Exposition  of 
Chemical  Indus- 
tries, week  of 
September  22nd. 
Coliseum  Build- 
ing, Chicago. 


Chicago,  Illinois 
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The  Devoe  Electric  Switch  Company 

Our  latest  Bulletin,  No.  19,  describing  complete  line  ot  our  new 
Safety  Type  Service  Switches  is  now  ready  for  distribution. 

If  you  have  not  received  your  copy  write  us. 


©  0 


(1)  Steel  box  built  according  to  the  latest  rules  of  the 
Hydro. 

(2)  Slotted  screw  hole  enabling  one  man  to  install  same 
(this  is  of  great  help  to  the  wireman). 

(3)  Front  Jaws  make  90  per  cent,  contact. 

(4)  Auxiliary    quick   break   blades   attached    direct  to 
blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron,  well  rivetted  together 
and  connecting  steel  rod  to  yoke. 


(7)  Square  steel  operating  rod  having  moving  arms  at- 
tached and  connecting  to  yoke,  enabling  all  blades 
to  make  contact  at  same  time. 

(8)  Snap  catch  with  hole  for  padlock. 

(9)  Monson  Slate  base. 

(10)  Holding-down  screws  enter  from  back  with  nuts  on 

top,  making  removal  of  switch  easy. 
11)  Locking  device  to  prevent  switch  being  closed  if 
necessary. 

(12)  Strong  check  preventing  strain  on  switch  when  op- 
erating. 


(13)  Blades  are  made  of  98%  Pure  Copper,  having  two 
spring  washers  well  rivetted  to  hinge  jaws  and  mak- 
ing 90%  contact. 

(14)  Fibre  yoke  mounted  on  copper  blocks  pinned  and 
soldered  to  blades. 

All  our    Safety  Type  Switches  are  examined   and   labelled   under   the   direction   of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

"  We  Lead,  watch  the  Others  Follow  " 

THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 
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Kraft  Cord  "Braiduct" 

Made  in  Canada  under  Canadian  Patent  No.  147,057 

This  cut  is  reproduced  from  an  actual  photograph,  and  illustrates  the 
behavior  of  the  material  in  this  rigid  test — perfect  flexibility.  We  cut  the 
ends  to  show  plainly  the  superior  construction — note  the  high  grade  Canvas 
Duck  Lining  and  the  KRAFT  CORD  winding.  This  KRAFT  CORD  is  made 
to  our  own  specifications  and  is  fire-proofed,  which  is  entirely  new. 

KRAFT  CORD  "  BRAIDUCT  "  is  in  a  class  by  itself— superior  to  any 
imported  conduit — is  absolutely  the  last  word  in  flexible  non-metallic  con- 
duit construction. 

We  are  now  making  our  own  insulating  compounds,  consequently  every 
lot  will  be  uniform  in  flexibility,  and  every  foot  is  fished  at  the  factory. 

KRAFT  CORD  "  BRAIDUCT  "  is  easy  to  instal— easy  to  cut— easy  to 
secure,  as  it  is  made  in  our  own  country,  and  easy  to  buy,  as  our  price  is  right. 

KRAFT  CORD  "BRAIDUCT"  is  packed  in  heavy  fibre  boxes,  each 
box  containing  four  coils  (1,000  ft.),  insuring  product  against  damage  in 
transit. 

KRAFT  CORD  "BRAIDUCT"  is  reg:ularly  inspected  and  labelled  by 
the  Underwriters'  Laboratory  under  the  direction  of  the  National  Board  of 
Fire  Underwriters  and  every  coil  carries  their  label. 

We  will  be  glad  to  send  you  a  sample. 

The  Flexible  Conduit  Co. 

Limited 

Guelph       ^  Canada 


September  I"),  1919 


THE    ELECTRICAL  NEWS 


19 


Playing  Safe  on  His  Motor  Equipment 


The  power  user  who  knows  R  &  M  Motor  re- 
liabihty  from  experience  usually  insists  upon 
this  same  reliability  when  purchasing  new  motor 
equipment.  And  he  hnds  that  the  best  way  to 
be  sure  of  getting  it  is  to  make  his  specifications 
conform  to  the  nameplate  reading  on  the  R  &  M 
Motors  in  service  in  his  plant. 

That  is  the  reason  the  dealer  finds  it  easy  to 
get  repeat  orders  for  R  &  M  Motors.  Every  mo- 
tor sold  is  a  strong  argument  in  his  favor  when 
additional  motors  are  required. 

The  dealer  finds,  too,  that  it  is  comparatively 


easy  to  sell  the  initial  order  of  R  &  M  Motors. 
For  through  a  decade  of  dominant  advertising 
in  the  leading  magazines,  R  &  M  Motor  quality 
has  •  been  made  pretty  well  known  to  every- 
one. As  a  result  of  this  advertising  the  R  &  M 
Motor  is  the  one  motor  which  is  known  to  every- 
body— the  man  who  has  never  bought  a  motor 
before  as  well  as  the  experienced  motor  user. 

Reliability  of  operation  and  the  prestige  of  a 
name  which  represents  quality  to  the  general 
public,  both  favor  the  dealer  who  supplies  R  &  M 
Motors. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  3c  Crowe  Dawson  ft  Co.,  Ltd.         La  Cie  Codere  ft  Pill,  Inc.         Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  Electric  Co.       John  Starr.  Son  &  Co.,  Ltd.  Great  West  Electric  Co.  Robert  Electric  Co.,  Ltd. 

St.  John  Halifax  Winnipee  Toronto 

Hobbins  &  M^er$  Motors 
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MAPLE  LEAF 
BOWLS 

The  superb  quality  and  lighting  efficiency 
of  our  "Lumo"  and  "Moonstone"  glassware 
has  had  a  great  influence  in  making  the  two- 
piece  popular.  The  Maple  Leaf  is  one  of  the 
most  popular  and  rapid  selling  fixture  made 
today. 

"JEFFERSONLITE" 

Made  of  Moonstone  Glass  throughout — a 
semi-translucent  glass  of  high  diffusion  and 
reflecting  properties.  The  distinct  advant- 
ages of  this  lighting  unit  are  readily  seen  by 
an  inspection.  Send  for  our  new  catalogue 
on  these  two  specialties. 

Jefferson  Glass  Co.,  Limited 

Factory  and  Head  Off  ice -TORONTO 


Montreal — Royal  Trust  Bldg.,  L.  V.  Webber,  Manager. 
Winnipeg — 592  Notre  Dame  Ave.,  A.  E.  Esling,  Agent. 
Vancouver — 006  Welton  Block,  R.  G.  Moore,  Agent. 
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The  Rights  of  the  Public  Must  Take 
Precedence  Over  Those  of  Labor 

The  strike  of  a  few  operators  on  Wednesday  afternoon, 
September  3,  in  Toronto,  which  tied  the  street  railway  ser- 
vice up  for  over  four  hours  and  inconvenienced  in  varying 
degrees  a  half  million  people,  has  done  more  to  alienate  the 
sympathy  of  the  general  public  from  labor  as  a  class  than 
anything  that  has  occurred  in  recent  years.  Strikes  are  wil- 
ful waste  under  the  most  favorable  circumstances,  but  with 
conditions  as  they  were  in  Toronto  during  Exhibition,  it  is 
a  strange  thing  if  our  laws  do  not  admit  of  prosecution,  as 
a  criminal  oflfence,  the  men  responsible  for  more  than  a 
hundred  thousand  women,  children  and  babies  in  arms  being 
stranded  miles  from  home. 

Laws  in  general  are  made  to  protect  the  public.  Any 
action  on  the  part  of  any  individual  that  endangers  the 
public  safety,  or  causes  the  public  annoyance  or  inconveni- 
ence, is  subject  to  control  by  law.  It  is  for  this  reason  that 
our  neighbor  may  not  keep  musical  fowls  to  awaken  us  at 
4  o'clock  in  the  morning.  Neither  may  he  institute  revolver 
practice  in  his  back  yard,  drive  his  motor  car  faster  than 
so  many  miles  per  hour,  rush  past  a  standing  street  car  in 
his  motor,  spit  on  the  sidewalk  or  in  the  street  car,  or  roam 
at  large  when  he  is  sufTering  from  an  infectious  disease — 
the  idea  underlying  all  law  is  that  the  public  has  rights 
which  are  superior  to  those  of  the  individual. 

Yet  here  we  have  a  mere  handful  of  men  deliberately 
and  intentionally  causing  pain,  sickness  and  weariness  to  two 
or  three  hundred  thousand  people.  If  our  laws  do  not  cover 


such  a  case  tiiey  are  stupidly  inadequate.  If  our  legislators 
do  not  see  to  it  that  the  men  who  caused  this  trouble  are 
severely  punished,  they  will  be  neglecting  the  plainest  pub- 
lic duty,  it  is  futile  to  talk  about  labor's  right  t&  strike. 
The  rights  of  the  public  must  take  precedence. 


Standardization  of  Plugs  Would  Make 
Appliance  Sales  Easier 

If  the  Outlet  Box  Section  of  the  Associated  Manufac- 
turers of  Electrical  Supplies  can  standardize  their  products 
as  reported  in  our  last  issue,  why  cannot  other  electrical 
products  be  standardized  ?  What  justification  is  there  for 
a  dozen  different  cords  in  the  average  home  for  use  with 
as  many  different  appliances — these  cords  all  having  dif- 
ferent plugs  at  one  end  and  frequently  at  both  ends  ?  What 
chances  are  here  for  annoyance  and  delay.  Frequently,  even, 
appliances  are  delivered  without  inquiry  having  been  made 
as  to  the  plug  required  and,  often,  again,  where  changes 
have  to  be  made,  there  is  an  additional  charge— all  of  which 
tends  to  irritate  the  customer.  It  is  just  more  of  our  old  pol- 
icy of  making  it  as  difficult  as  possible  for  the  housewife 
to  become  sympathetic  with  electrical  goods. 

It  may  be  that  manufacturers  in  general  fight  shy  of 
standardization  because  they  feel  that  they  have  built  up 
a  good  business  on  their  own  particular  style  which  will 
necessarily  be  sacrificed  for  the  standard  type.  But  aside 
from  sentiment,  where  is  the  loss  ?  The  demand  for  elec- 
trical devices  would  be  tremendously  increased  by  such 
standardization  and  there  would  be  more  business  for  every- 
body. Quite  aside  from  that,  however,  it  is  poor  business  to 
overlook  an  opportunity  for  such  economy  as  this  would 
introduce.  It  alienates  the  sympathy  of  the  public  and 
sooner  or  later  will  react  on  the  industry.  Rather  let  us 
convince  the  public  that  we  are  working  along  lines  that 
are  in  their  best  interests.  Their  hearty  co-operation,  coupl- 
ed with  the  satisfaction  of  developing  the  industry  along 
right  lines  will  yield  the  best  results  in  the  end. 


Minimize  Danger  of  Dust  Explosions 
by  Static  Charges 

The  Ontario  Fire  Prevention  League  held  its  annual  meet- 
ing in  Toronto  on  September  4.  Among  those  who  address- 
ed the  League  was  Dr.  W.  W.  Brown  of  the  Department 
of  Agriculture,  Washington,  on  "Dust  Explosion."  Dr. 
Brown  is  an  authority  on  this  subject,  having  made  an  in- 
timate study  of  the  causes  of  such  explosions  in  mills,  ele- 
vators, threshing  machines,  refineries,  and  similar  struc- 
tures. The  interest  in  dust  explosions  has  been  stimulated 
in  Canada  by  the  recent  terrible  disaster  in  the  Govern- 
ment's grain  elevator  at  Port  Colborne,  Ontario. 

The  Bureau  of  Mines  of  the  United  States  Govern- 
ment took  up  the  matter  of  dust  explosions  in  1913,  as  a 
result  of  a  severe  disaster  in  which  many  lives  were  lost. 

Funds  for  these  investigations  were  supplied,  at  that 
time,  by  millers  who  were  anxious  to  determine  the  exact 
causes  of  these  explosions  and  develop  the  means  for  their 
regulation  and  ultimate  elmination.  This  work  of  investi- 
gation and  experiment  was  later  transferred  to  the  Depart- 
ment of  Agriculture,  Washington.  Since  the  inauguration 
of  this  branch  many  disasters  and  fatal  explosions  have  re- 
sulted from  dust  causes,  but  it  speaks  well  for  the  investi- 
gators that  no  explosions  of  a  serious  character  have  re- 
sulted in  any  of  the  plants  in  which  remedial  or  preventive 
measures  have  been  installed. 

Dust  explosions,  according  to  Dr.  Brown,  are  compar- 
able to  gas  explosions,  in  that  there  must  be  a  properly  pro- 
portioned mixture  of  dust  and  gas  with  the  proper  spark  or 
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source  of  heat.  No  dust  explosions  can  result  if  eitlier  the 
means  of  ignition  are  insufficient  or  the  mixture  of  dust  and 
air  is  not  sufficiently  intimate  or  properly  proportioned.  Any 
dust  from  a  combustible  material  will  explode  under  these 
conditions  with  an  intensity  that  will  bear  comparison  with 
that  of  any  gas  explosion.  The  pressure  developed  and  the 
rate  of  propagation  of  the  flame,  in  the  case  of  dust,  may 
equal,  and  in  any  case  will  not  be  much  less,  than  with  ex- 
plosive gas  mixtures. 

Extensive  investigations  liave  proven  that  the  pressure 
developed  and  the  speed  of  propagation  of  flame  in  many 
dust  explosions  is  nearly  equal  to  the  corresponding  pres- 
sure and  velocity  developed  in  gas  explosions.  So  similar 
are  these  explosions  that  it  is  not  beyond  the  realm  of  pos- 
sibility to  expect  in  the  near  future  internal  combustion  en- 
gines operated  by  dust  instead  of  gasoline. 

To  indicate  the  amount  of  dust  necessary  to  cause 
explosion  the  following  figures  were  given:  23/1000  of  an 
ounce  of  dust. per  cu.  ft.  is  sufficient  to  cause  explosion.  To 
utilize  all  the  oxygen  in  the  air  lll/lOOO  of  an  ounce  of  coal 
dust  is  necessary.  With  starch  dust,  this  figure  is  22/100 
of  an  ounce.  It  has  been  found  that  the  dust  cloud  can  be 
ignited  at  comparatively  low  temperatures  and,  indeed,  one 
prolific  cause  of  explosion  is  static  electricity.  This  applies 
for  example,  to  threshing  machines  in  the  West,  where  ex- 
plosions of  smut  dust,  caused  by  static  charges,  have  pro- 
duced destructive  eftects.  Measures  adopted  to  counteract 
these  efYects  comprise  suitable  grounding  devices  attached 
to  the  machines  in  \vliich  t!ie  suaic  char.i;es  arc  ;.;enerateu. 
As  fa;-  as  mills  and  elevators  are  concerned,  Ine  mcu\: ; 
taken  to  combat  dust  trouble  are  to  maintain  cleanli- 
ness in  the  (plant  and  to  localize  the  possibility  of  spread 
of  explosion.  By  the  adoption  of  suitable  methods  of  iso- 
lating various  parts  of  the  plant,  disastrous  results  may  be 
very  greatly  minimized.  In  addition  it  is  bbvious  that 
cleanliness  is  one  of  the  best  fire  and  explosion  preventives 
to  be  adopted  where  dust  explosions  are  possible. 


Four  Mile  Grounded  Neutral  Transmission 
Line  in  Successful  Operation 

A  paper  on  this  subject  was  recently  presented  before 
the  A.  I.  E.  E.  by  Mr.  W.  S.  Richards,  covering  conditions 
on  a  system  in  Toledo,  which  was  originally  delta-connected. 
The  transmission  line  in  this  case  consisted  of  an  extremely 
high  and  long  span  overhead  construction,  connected  direct- 
ly to  an  extensive  underground  system  with  its  various  con- 
nections to  conversion  apparatus. 

The  system  in  Toledo  was  built  more  on  the  line  of  de- 
velopments following  existing  industrial  requirements  than 
a  pre-arranged  system  where  future  requirements  were  an- 
ticipated. 

In  this  case,  an  industry,  by  reason  of  circumstances,  was 
located  some  four  miles  from  the  generating  station.  Con- 
ditions were  such  that  it  was  not  desirable  for  the  customer 
to  generate  his  own  supply.  His  requirements  started  with 
a  demand  of  from  two  to  four  thousand  kilowatts,  with  the 
ultimate  expected  demand  of  eight  to  ten  thousand.  As  the 
industry  has  exceeded  their  expected  increase,  the  'demand 
on  this  system  will  shortly  run  to  sixteen  thousand  kilo- 
watts, and  possibly  greater. 

Geographical  conditions  and  city  ordinances  determined 
that  this  transmission  should  be  in  part  purely  underground. 
There  was  fortunately  located  on  the  route  selected,  several 
sub-stations  which  were  badly  in  need  of  additional  energy 
and  such  other  developments  that  the  company  had  in  mind, 
that  it  was  decided  to  install  a  2:!,000-volt  25-cycle  system, 
it  being  felt  that  this  was  the  limit  of  successfiil  high  volt- 
age underground  operation.  Certain  features  presented 
themselves  at  this  time  which  made  it  desirable  to  have  the 


transformers  delta  connected.  This  feature  was  tiioroughly 
discussed  and  at  that  time  no  serious  objections  presented 
themselves  and  it  was  put  into  operation  the  early  part  of 
the  year  of  1915. 

Some  trouble  developed  due  to  weak  spots  in  cable  and 
joints,  but  these  faults  were  surprisingly  low,  considering 
the  quantity  of  cables  that  were  i)ut  into  service  at  this 
time. 

The  system  rapidly,  settled  down  to  a  successful  contiiiued 
operation  and  no  faults  developed  that  did  not  have  a  reas- 
onable explanation,  such  as  fault  in  material  and  joints,  and 
joints  not  properly  made. 

Since  correcting  this  condition  the  system  has  operated 
successfully  with  reference  to  the  general  plan,  l)Ut  a  seri- 
ous condition  arose  when  a  short  circuit  occurred,  particu- 
larly disastrous  to  synchronous  apparatus  connected  with 
the  system,  which  would  invariably  fail  l)y  reason  of  the 
voltage  drop  occasioned  by  the  severity  of  a  short  circuit 
on  the  delta  system,  'i'he  cables  suffered  severely,  and  in 
fact,  in  some  cases  the  covers  of  the  manholes  blew  off, 
taking  on  more  the  nature  of  an  exi)losion  if  the  short  cir- 
cuit occurred  in  the  manhole. 

It  was  then  decided  to  change  this  transmission  to  a  Y 
.system  with  the  grounded  neutral.  The  transformers  being 
constructed  for  delta  operation,  it  was  necessary  to  take  the 
core  out  of  the  case,  cut  the  coils  apart  and  parallel  them 
for  23,000  volts  Y.  A  five  ohm  resistance  was  inserted, 
which  afterwards  was  removed,  thereby  operating  the  neu- 
tral directly  to  ground.  The  results  of  a  cable  failure  now 
have  a  decidedly  different  effect. 

In  some  cases  no  superficial  evidence  is  present  at  the 
point  of  failure,  and  when  such  evidence  is  present,  it  is  not 
of  such  a  severe  nature  as  to  destroy  adjacent  cables  and 
in  no  way  presents  the  disastrous  appearance  as  when  trou- 
l)le  would  occur  with  a  system  operating  delta. 

It  is  true  that  by  experience  a  better  understanding  of 
protective  apparatus  resulted  in  changes  to  such  apparatus 
which  were  beneficial,  but  it  was  felt  that  the  successful 
operation  of  this  system  was  largely  due  to  the  change  from 
delta  to  Y  grounded. 

The  system  has  been  in  successful  operation  now  some 
two  years  and  is  considered  by  this  company  as  being  suc- 
cessful in  all  points  of  construction. 


Ontario  Hydro  Commission  Report 

The  Hydro-Electric  Power  Commission  of  Ontario  has 
just  issued  Volume  II  of  their  report  covering  the  year  1918, 
which  includes,  among  other  rates  and  figures,  the  1919 
power  and  light  rates  for  the  one  hundred  and  seventy  odd 
municipalities  at  present  supplied  by  the  Commission.  As 
we  receive  frequent  requests  for  these  figures,  we  are  print- 
ing them  in  this  issue  in  somewhat  more  compact  form  than 
they  appear  in  the  report. 

There  are  comparatively  few.  changes  in  either  light  or 
power  rates  from  1918.  Indeed  it  may  be  taken  for  granted 
that,  except  in  isolated  cases,  there  will  be  few  reductions. 
The  changes,  if  any,  are  likely  to  be  in  the  other  direction. 
The  cost  of  electric  current  is  now  so  low  in  many  parts  of 
Ontario  that  it  represents  a  negligible  percentage  of  the  cost 
— whether  of  manufacture  or  operation;  whether  domestic 
or  commercial  power  or  light.  That  being  the  case  it  is  bet- 
ter that  we  should  concentrate  our  energies  on  perfecting 
the  service  and  popularizing  the  use  of  electricity,  rather 
tlian  on  reducing  its  cost. 


The  A.  C.  Gilbert-Menzies  Company,  Toronto,  state  that 
thf  Wallace  Lamp  is  now  being  put  up  in  lots  of  one  dozen 
in  assorted  finishes — brass,  bronze,  nickel  and  verde  enamel. 
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Boiler  Room  Economy  in  Small  Plants 

  By  M.  B.  Watson,  M.E.*   


(Concluded  from  September  1  issue) 

The  loss  of  heat  occasioned  by  chimney  gases  is  usually 
very  large  because  there  is  no  outward  method  of  telling 
the  conditions  under  which  the  fuel  is  being  burned  and  the 
fireman  can  not  be  checked  up  as  he  could  with  loss  of  coal 
among  the  ashes.  To  realize  just  what  conditions  are,  special 
apparatus  must  be  used,  and  chemical  analyses  of  the  chim- 
ney gases  made.  This  need  have  no  worry  for  the  average 
intelligent  engineer  as  will  be  shown  later. 

The  greatest  loss  of  heat  from  the  stack  is  on  account 
of  the  high  temperatures  of  the  gases  leaving  the  boiler. 
.\bout  14  pounds  of  air  arc  required  to  burn  completely  one 
pound  of  coal.  This  air  leaves  the  boiler  at  probably  600  de- 
grees F.  higher  temperature  than  it  entered  the  ash  pit  doors. 
It  takes  about  one  quarter  of  a  heat  unit  (J4  B.t.u.)  to  raise 
the  temperature  of  one  pound  of  air  one  degree  F.  Thus  14 
lbs,  of  air  raised  through  600  degrees  will  require  14  x  600 
X  ^r=3100  B.t.u's.  If  this  quantity  of  air  were  raised  through 
1200  degrees,  it  would  require  about  4200  B.t.u's.,  or  if  double 
this  quontity  were  raised  through  600  degrees,  it  would  re- 
quire about  4200  B.t.u's.  Thus  we  see  that  the  heat  carried 
away  by  chimney  gases  varies  directly  with  the  rise  in  tem- 
perature, and  with  the  amount  of  air  admitted  to  the  fire. 

In  order  to  cut  down  our  losses  from  Chimney  gases, 
we  must  keep  the  temperature  of  the  exhaust  gases  as  low 
as  possible,  and  cut  down  the  air  entering  the  furnace  to  the 
lowest  point  where  we  still  get  good  combustion. 

To  accomplish  the  latter,  the  first  thing  to  look  to  is  to 
sec  that  no  air  enters  the  boiler  setting  or  furnace,  except 
where  it  is  required  for  combustion  purposes.  The  boiler 
shell  must  be  properly  seated  in  the  setting,  and  no  air  al- 
lowed to  leak  through  cracks  in  the  masonry  nor  between  the 
boiler  shell  and  the  masonry.  Also  all  cleanout  doors,  etc., 
must  be  closed  as  tightly  as  posgible.  Many  an  hour  ex- 
pended for  needlessly  polishing  parts  that  show,  could  be 
used  to  better  advantage  in  going  over  the  boiler  and  setting 
and  stopping  up  air  leaks.  Of  course  the  remarks  already 
made  about  even  firing  apply  here,  for  a  hole  in  the  fire  is 
worse  than  many  large  air  leaks. 

Before  we  dare  cut  down  the  amount  of  air  admitted  to 
the  ash  pit  and  the  combustion  chamber  we  must  know 
whether  the  fire  is  already  getting  sufficient  air  to  complete 
the  combustion  or  not.  As  before  stated  this  can  only  be 
determined  by  a  chemical  analysis  of  the  flue  gases.  We  wi'l 
therefore  have  to  look  into  the  matter  to  see  what  to  expect, 
and  to  know  the  meaning  of  the  results  of  an  analysis. 

Only  Nitrogen  Should  Escape 

The  exhaust  gases  from  the  chimney  should  consist  most- 
ly of  a  large  volume  of  nitrogen,  which  is  the  part  of  the  air 
which  does  not  enter  into  the  combustion,  a  small  amount  of 
moisture,  and  carbonic  acid  gas,  or  carbon  dioxide,  which  is 
the  product  of  the  carbon  of  the  coal  completely  burned  and 
combined  with  the  oxygen  of  the  air.  If  too  much  air  is 
admitted  to  the  furnace  there  will  also  be  a  large  quantity  of 
free  air  in  the  chimney  gases  and  the  proportion  of  the  other 
gases  to  the  total  will  be  much  smaller  than  without  the  air. 
If  insufficient  air  be  admitted  to  the  fire  the  combustion  of 
the  carbon  will  be  only  partially  complete,  and  the  chimney 
gases  will  contain  a  considerable  proportion  of  carbon  mon- 
oxide, which  is  the  product  when  the  carbon  in  the  fuel  is 
only  partially  burned  with  the  air.    This  carbon  monoxide  is 
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a  combustible  gas  and  if  we  allow  it  to  escape  through  the 
chimney  we  are  wasting  heat  which  we  might  have  used. 

From  the  above  it  will  be  seen  that  if  we  can  determine 
the  amounts  of  carbonic  acid  gas  and  of  carbon  monoxide  in 
the  chimney  gases,  we  will  know  whether  our  fire  is  getting 
too  much  or  too  little  air.  The  result  we  strive  for  then  is  a 
high  proportion  of  carbonic  acid  gas,  as  little  as  possible 
carbon  monoxide,  and  as  little  free  air  as  possible. 

Appliances  have  been^so  simplified  for  such  cheinical 
analysis  as  will  give  the  results  required,  that  any  engineer 
can,  by  following  the  directions  given,  analyze  and  interpret 
the  results  of  the  analysis  of  his  own  chimney  gas. 

The  most  convenient  and  one  of  the  best  pieces  of  ap- 
paratus for  analyzing  chimney  gases  is  known  as  the  "Orsat" 
apparatus.  Investment  in  one  of  these  appliances  will  more 
than  pay  for  itself  in  a  very  short  time  in  saving  of  fuel 
if  the  engineer  becomes  skilled  in  the  use  of  it  and  will  be 
guided  by  the  results.  By  the  use  of  such  apparatus,  engin- 
eers can  learn  more  about  the  proper  operation  of  the  fires 
than  if  any  other  way.  Of  course  when  engineers  arc  not 
equipped  for  this  work,  samples  of  gas  can  be  taken  and 
analyzed  by  a  chemist.  These  samples  should  be  taken  as 
quickly  as  possible  and  note  made  as  to  whether  taken  just 
before  or  just  after  firing.  If  a  sample  be  collected  over  a 
considerable  period  of  time,  it  will,  upon  analysis,  probably 
be  found  to  contain  both  carbon  monoxide  and  free  air,  as 
it  contains  some  of  the  gases  formed  immediately  after  firing 
when  there  is  insufficient  air,  and  later  when  there  is  an  ex- 
cess of  air.  Naturally  the  results  of  analysis  of  such  samples 
are  useless.    Samples  must  be  taken  quickly. 

Automatic  CO:  Records 

Engineers  should  impress  on  the  owners  or  managers 
of  their  plants  the  necessity  for,  and  the  enormous  saving 
which  can  be  effected  by,  the  use  of  such  instrument,  or  even 
an  occasional  analysis  of  this  kind  done  by  an  outside  firm. 
In  some  of  the  larger  plants  automatic  carbonic  acid  gas 
recorders  are  in  use.  These  machines,  while  quite  expensive 
give  indications  of  the  presence  of  too  much  air,  but  give  no 
indication  of  the  presence  of  carbon  monoxide.  However, 
once  they  are  properly  adjusted  they  run  with  practically  no 
attention  and  give  a  continuous  record  of  the  proportion  of 
carbonic  acid  gas  thus  indicating  whether  the  firing  has  been 
regular  or  otherwise. 

It  is  generally  found  that  the  proportion,  by  volume,  of 
carbonic  acid  gas  in  the  chimney  gas  can  be  as  high  as  12 
to  14  per  cent  before  combustion  becomes  incomplete  and 
carbon  monoxide  appears  if  the  firing  is  done  lightly  and 
frequently;  while  a  considerable  proportion  of  carbon  mon- 
oxide may  show  itself  with  only  10  per  cent  of  carbonic  gas 
if  the  firing  be  heavy  or  irregular. 

In  general  the  carbon  monoxide  should  not  be  allowed 
to  exceed  or  1  per  cent,  by  volume  of  the  exhaust  gases. 
Although  the  presence  of  carbon  monoxide  shows  incomplete 
combustion  and  a  need  for  more  air,  it  is  no  guide  to  the  loss 
of  heat  from  this  source,  as  there  may  be  other  combustible 
gases  such  as  hydrogen  or  methane  present  which,  although  a 
loss  of  heating  power,  are  not  often  measured. 

The  obvious  remedy  for  large  quantities  of  carbon  mon- 
oxide or  unburnt  gases  is  to  admit  more  air.  The  control  of 
this  air  may  seem  at  first  sight  to  make  more  work  for  the 
fireman,  but  if  done  conscientiously  will  pay  for  itself  in  the 
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smaller  quantity  of  fuel  and  ashes  to  be  shoveled,  not  to  men- 
tion the  cost  of  the  fuel. 

Holes  in  the  Fire 

Holes  in  the  fire  is  the  most  common  cause  of  too  much 
air  in  the  flue  gas,  which  is  indicated  by  a  low  percentage  ol 
carbonic  acid  gas  in  the  analysis,  and  is  thus  a  great  waste  of 
heat.  Frequent  firing  and  the  placing  of  the  fuel  on  the  thin 
spots  is  the  obvious  method  of  preventing  the  formation  of 
holes  in  the  fire.  Firemen  may,  when  operating  under  small 
loads,  object  to  frequent  firing,  because  the  steam  pressure 
rises  to  the  blowing  of?  point.  This  is,  however,  under  the 
control  of  the  fireman  by  means  of  the  flue  damper.  When 
operating  under  light  load,  it  is  obvious  that  less  fuel  should 
be  burned,  therefore  less  air  is  required  to  be  drawn  through 
the  furnace.  As  the  bed  of  fuel  is  usually  thinner  under  light 
load  than  under  heavy  load  conditions,  it  will  be  seen  that 
much  less  draft  will  sufifice  to  draw  this  small  amount  of  air 
through  the  thinner  bed  of  fuel.  The  draft  can  be  adjusted  to 
the  best  proportions  by  adjustment  of  the  flue  damper.  The 
damper  regulator  should  be  so  arranged  that  the  fireman  can 
operate  it  from  the  floor  in  front  of  the  boiler.  A  draft 
gauge,  of  which  the  simplest  form  is  the  water  manometer, 
a  U  tube  holding  water  in  the  bottom  of  the  loop,  one  end  of 
which  is  connected  to  the  combustion,  or  the  breeching  on 
the  fire  side  of  the  damper,  the  other  end  left  open  to  the  air, 
will  be  found  of  the  utmost  usefullness  in  the  adjustment  of 
the  damper,  as  it  will  visualize  for  the  fireman  the  effects  of 
the  movement  of  the  damper.  It  also  gives  a  good 
indication  of  the  condition  of  the  fuel  bed.  l(  the  reading 
1=:  too  high  there  is  either  too  thick  a  bed  of  fuel  or  else  a 
dirty  fire,  or  when  too  low  there  is  too  thin  a  fuel  bed,  or 
holes  in  the  fire. 

When  using  the  damper  it  should  always  be  moved 
gradually,  as  the  sudden  opening  or  closing,  giving  s  .dden 
changes  of  draft  is  most  wasteful  of  fuel.  The  ash  pit  dcMrs 
should  not  be  used  to  regulate  the  draft,  for  the  following 
reason.  If  there  is  too  much  draft  and  therefore  the  fuel  is 
burning  too  fast  and  the  ash  pit  doors  are  closed  we  will  still 
have  a  strong  suction  from  the  chimney  but  very  little  air 
entering.  We  will  then  get  incomplete  combustion  and  a 
great  deal  of  the  available  heat  will  be  lost. 

A  thick  bed  of  fuel  tends  to  form  crusts  and  high  places, 
thus  requiring  more  raking  and  slicing  and  losing  a  certain 
amount  of  coal,  also  during  this  operation  cold  air  enters  the 
fire  doors  and  carries  a  great  deal  of  heat  away  as  well  as 
putting  great  uneven  strains  on  the  boiler  shell  or  tubes.  It 
will  also  be  found  that  a  thin  bed  of  fuel  will  form  less  clin- 
ker than  a  thick  one.  A  good  average  thickness  of  fire  for 
a  hand  fired  boiler  is  5  to  6  inches  of  coal  on  the  grates.  Thick 
beds  of  fuel  increases  the  draft  and  consequently  the  air  leak- 
age through  the  fire  doors,  masonry,  etc.,  while  thin  beds  of 
fuel  let  more  air  than  necessary  through  the  fire,  unless  the 
draft  is  checked,  heating  up  this  air  to  no  good  purposes. 
From  the  above  it  is  seen  that  the  thickness  of  the  fire 
should  be  kept  as  nearly  constant  as  possible  and  the  com- 
bustion regulated  according  to  the  steam  required  by  use  of 
the  damper  in  the  flue. 

A  Perfect  Boiler 

In  a  perfect  boiler  the  gases  of  combustion  would  first 
come  in  contact  with  a  part  of  the  boiler  where  the  tempera- 
ture of  the  water  or  steam  was  the  highest,  following  along, 
as  the  gases  give  up  their  heat  to  the  water  to  the  point 
where  the  water  enters  the  boi'er  at  a  low  temperature,  leav- 
ing the  boiler  to  pass  out  through  the  stack  at  the  low  tem- 
perature of  the  incoming  water. 

Tlie  above  arrangement  is  of  course  impossible  in  prac- 
tice but  efforts  are  made  to  repass  the  hot  gases  over  the 
boiler  surfaces  a  number  of  times  in  order  that  they  may 


deliver  as  much  as  possible  of  their  heat  to  the  water.  If  the 
baffles  in  a  boiler  are  broken  down  or  have  holes  in  them, 
the  hot  gases  take  the  shortest  way  to  the  chimney,  and  do 
not  circulate  around  the  surfaces  of  the  boiler  as  intended; 
in  tiiis  way  they  escape  to  the  atmosphere  at  a  much  higher 
temi)erature  than  if  they  came  in  contact  with  more  of  the 
water-cooled  surfaces.  This  under  the  above  conditions  only 
a  portion  of  the  hot  gases  are  used  in  generating  steam  and 
much  fuel  is  wasted. 

Care  should  therefore  be  taken  to  see  that  all  baffles  are 
in  perfect  condition  and  the  gases  are  conducted  through  the 
proper  i)aths  through  the  boiler. 

Where  to  Look  for  Dirt 

Since  "Cleanliness  is  next  to  Godliness,"  we  can  no  doubt 
find  that  it  is  of  use  to  us  in  boiler  operation. 

If  the  ash  pit  be  allowed  to  fill  up  it  will  be  found  that 
the  amount  of  air  passing  up  through  the  grates  will  be  in- 
sufificient,  causing  the  draft  from  the  chimney  to  become 
stronger  and  causing  large  leakage  of  air  where  it  is  not 
wanted,  at  the  same. time  giving  incomplete  combustion  and 
heating  up  a  lot  of  air  needlessly.  The  grate  bars  will  be 
found  to  burn  away  very  quickly,  both  because  of  the  heat 
reflected  from  the  ashes  at  close  quarters,  and  the  insuffic- 
iency of  cool  air  passing  through  and  around  them.  This 
eventually  means  a  shut  down  of  the  boiler  and  the  expense 
of  new  grate  bars.  It  is  thus  of  the  utmost  economy  and 
importance  to  keep  the  ash  pit  clean,  as  well  as  to  keep  the 
fire  clean  as  we  noted  previously. 

The  next  place  to  look  for  dirt  is  the  fire  surfaces  of  the 
boiler  itself  where  it  collects  in  the  form  of  soot,  dust  and 
ashes.  This  is  easily  removed  by  means  of  blowers  or  brush- 
es, as  long  as  it  has  not  been  allowed  to  remain  too  long  in 
place  on  the  boiler  surfaces,  and  will  wel'  repay  one  for  the 
small  amount  of  work  required,  if  done  frequently. 

It  has  been  stated  by  various  authorities  that  a  coatin'g 
of  soot  one  sixteenth  of  an  inch  thick  on  the  fire  surfaces  of 
a  boiler  increases  the  fuel  requirements  under  given  load  by 
about  59  per  cent.  Thus  it  .is  less  work  for  the  fireman  to 
clean  his  tubes  than  to  handle  all  this  extra  coal  and  ashes. 

When  coal  containing  much  volatile  matter  is  burned, 
there  is  always  a  considerable  quantity  of  soot  deposited  on 
the  tubes  and  fire  surfaces  of  the  boiler,  and  frequent  clean- 
ing of  these  surfaces  is  the  only  way  to  get  efficiency  from 
the  boiler.  When  wood  or  anthracite  coal  is  burned  there 
will  be  very  little  soot  deposited,  but  a  great  deal  of  dust  and 
ash  is  always  carried  by  the  draft  into  the  combustion  spaces 
and  settles  in  the  tubes,  etc.  It  is  just  as  important  to  re- 
move this  dust  as  to  remove  the  soo*-. 

The  inside  or  water  surfaces  of  the  boiler  is  the  next 
place  to  examine  conditions.  All  firemen  are  of  course  famil- 
iar with  scale  and  sediment  in  boilers;  also  many  are  far  too 
familiar  with  so  called  "Boiler  Compounds."  A  little  thought 
will  dispel  many  peculiar  notions  about  scale  and  sediment. 
Soft  sediment  in  a  boiler  is  usually  the  result  of  mud  and 
sand  carried  in  by  the  feed  water,  settling  to  the  bottom  of 
the  boiler.  This  is  easily  gotten  rid  of  by  blowing  down  at 
intervals,  depending  on  the  amount  of  dirt  in  the  water. 

Scale  on  the  other  hand  is  formed  by  the  precipitation, 
or  settling  out  of  solution,  of  certain  mineral  salts  contained 
in  the  water;  chief  sulphate,  or  gypsum.  These  salts,  and 
some  others,  have  the  peculiar  property  of  being  precipitated 
when  the  temperature  of  the  water  is  raised.  Thus  when 
water  containing  these  salts  is  heated,  they  are  precipitated 
out  of  solution  and  form  a  hard  scale  on  the  surfaces  where 
the  heat  is  m.ost  intense,  generally  uniting  with  any  soft  sedi- 
ment that  may  be  present  forming  the  whole  into  a  hard 
scale,  in  the  same  manner  as  lime  unites  with  the  sand  in 
ordinary  lime  mortar,  which  adheres  closely  to  the  surfaces 
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^t  the  boiler  just  at  the  points  where  the  greatest  water  heat- 
ing effect  should  take  place. 

There  is  no  need  here  to  do  more  than  remind  engineers 
of  the  enormous  waste  of  fuel  occasioned  by  deposits  of  scale 
on  the  water  surfaces  of  the  boiler,  also  the  danger  conse- 
quent upon  the  scale  becoming  thick  enough  to  prevent  the 
water  keeping  the  plates  or  tubes  cool  enough  not  to  burn 
or  soften  and  warp. 

The  object  of  any  so-called  "Boiler  Compound,"  or 
chemical  treatment  of  the  boiler  feed  water,  is  to  change  the 
chemical  composition  of  these  salts  to  a  soluble  form,  so  that 
they  will  remain  in  solution  in  the  water  instead  of  being 
deposited  as  a  scale.  These  salts  in  good  solution  can  be 
drawn  off  from  time  to  time  by  blowing  down,  and  entirely 
gotten  rid  of  when  the  boiler  is  emptied. 

The  writer  has  met  firemen  and  even  high  grade  operat- 
ing engineers,  who  have  picked  up,  probably  from  advertise- 
ments of  cheap  boiler  compounds,  some  sort  of  hazy  idea 
that  these  compounds  will  take  the  scale  forming  out  of  the 
water.  Now  the  only  place,  except  the  blow  off  cock,  wher? 
anything  goes  out  of  the  boiler  is  the  steam  pipe  or  safety 
valve.  It  is  obviously  not  possible  for  these  salts  to  go  off  in 
the  form  of  steam,  as  may  be  demonstrated  by  boiling  a 
kettlefull  of  salt  water  to  dryness  when  the  salts  will  still 
remain. 

The  process  in  an  ordinary  boiler  may  be  likened  to  the 
old  time  method  of  making  maple  syrup,  where,  as  the  kettle 
of  sap  was  boiled  down,  more  sap  was  added,  contihuaMy 
keeping  the  kettle  full,  until  finally  a  thick  syrup  was  left, 
part  of  which  would  crysta'izc  into  sugar  if  the  evaporation 
were  continued  further.  Thus  in  a  boiler,  although  we  may  be 
able  to  keep  most  of  the  salts  dissolved,  we  finally  come  to 
the  point  where  there  is  such  a  thick  salt  solution  in  the  boiler 
that  further  boiling  will  make  the  soluble  sa'ts  settle  out.  By 
repeated  blowing  down  of  the  water  in  the  boilier  wc  get  rid 
of  part  of  this  thick  solution  replacing  it  by  thinner  solution 
of  new  water,  thus  extending  the  time  when  the  above  con- 


dition is  reached.  However,  boilers  should  be  completely 
emptied  as  often  as  possible,  in  non-condensing  plants. 

The  kinds  and  quantities  of  chemicals  to  use  for  keeping 
the  scale  forming  salts  in  solution  can  only  be  determined 
by  a  chemist,  by  analyzing  the  feed  water.  The  chemist  can 
then  advise  exactly  what  quantity  of  each  of  certain  chemicals 
should  be  added  per  thousand  gallons,  or  pounds,  of  raw- 
feed  water.  Of  course,  condensate  from  exhaust  steam  does 
not  contain  these  salts,  so  the  make-up  water  only  should 
be  allowed  for  in  condensing  plants.  This  necessitates  a 
metering  device  of  some  kind  for  the  feed  water  or  make-up 
water  as  the  case  may  be.  The  chemicals  should  preferably 
be  added  continuously  in  proportion  with  the  water,  but  daily 
or  even  semi-weekly  additions  of  the  chemicals  are  better 
than  large  quantities  at  long  intervals  of  time. 

There  are  numerous  testing  and  chemical  companies 
who  will  make  analyses  of  boiler  feed  water  and  advise  as  to 
the  treatment  at  a  very  small  charge.  Some  chemical  manu- 
facturers make  a  specialty  of  this  kind  of  work,  and  make 
up  special  mixtures  of  "Boiler  Compounds"  to  suit  the  individ- 
ual conditions  of  the  feed  water  in  question.  Great  care 
should,  however,  be  exercised  in  choosing  firms  of  this  kind, 
that  they  be  thoroughly  reputable,  and  that  they  publish  the 
results  of  their  analyses  and  the  formulae  of  their  compounds. 
Beware  of  all  firms  who  keep  these  results  and  formulae  se- 
cret, or  of  advertisers  of  secret  formulae  Boiler  Compounds; 
as  there  are,  or  have  been,  firms  who  sell  some  cheap  chemi- 
cals, disguised  with  coloring  matter,  etc.,  at  ridiculously  high 
prices  under  the  name  of  Secret  Compounds. 

Firemen  keeping  clean  fires  and  ash  pits,  doing  care- 
full  firing  and  draft  regulating,  and  where  possible  analyzing 
their  flue  gases  and  regulating  their  fires  according  to  the 
results  shown,  also  keeping  their  boilers  clean  inside  and  out, 
will  find  they  can  make  a  great  saving  in  the  fuel  bill,  also 
a  great  saving  in  coal  and  ash  handling  which  will  well  repay 
them  for  the  extra  work  of  close  attentfbn.  Records  in  the 
form  of  log  sheets  will  also  be  found  of  the  utmost  value  in 
the  operation  of  any  steam  i)lant. 


Electric  Furnace  Operation  in  United  Kingdom,  1918 

  By  Mr.  R.  G.  Mercer'  —  


The  author's  main  object  is  to  give  any  information  pos- 
sible which  may  tend  to  increase  the  general  efficiency  of 
electric  steel  furnaces  in  this  country. 

There  are  installed  or  being  installed  141  electric  fur- 
naces with  a  total  capacity  of  112,000  kv.a.  Of  these,  24  are 
or  will  be  used  for  Swedish  substitute,  cupro-nickel,  allun- 
dum,  manganese  copper,  and  ferro  alloys. 

The  remaining  117  are  electric  steel  furnaces  having  a 
total  charging  and  kv.a.  capacity  of  384  tons  and  98,769  kv.a. 
respectively,  and  a  total  nominal  output  of  31,170  tons  per 
month,  based  on  5  days  a  week  4  weeks  per  month. 

Assuming  that  all  these  furnaces  are  working  at  full  load, 
the  total  nominal  out  put  at  the  end  of  a  year  would  be  405,- 
000  tons.  It  has  to  be  borne  in  mind,  however,  that  some 
furnaces  only  work  on  day  shift,  others  are  shut  down  or 
not  yet  installed,  and  all  those  in  commission  have  delays 
due  to  furnace  or  electrical  troubles  and  shop  conditions. 
These  delays  were  in  many  cases  very  frequent  and  serious 
and  are  referred  to  below. 

Electric  steel  furnaces  are  used  for  steel  castings  and 
ingots,  and  the  following  tables  give  particulars  of  each  and 
the  total  number,  capacity,  etc.,  of  each  type  of  furnace. 

It  will  be  noted  that  the  Heroult  furnace  (which  was  first 
in  the  field)  heads  the  list  so  far  as  number  of  furnaces  and 
capacity  are'  concerned. 

•From  a  paper  read  before  the  I.E.E. 


The  Electro-Metals  furnace  which  shows  the  next  high- 
est returns  came  on  the  market  later. 

The  Greaves-Etchells,  which  was  produced  some  time  af- 
ter the  Electro-Metals,  comes  third  on  the  list,  and  the  Sto- 
bie  furnace,  which  comes  fourth  on  the  list,  has  only  com- 
paratively recently  been  offered  to  the  steel  trade. 

The  Snyder  furnace,  which  is  used  for  making  acid  steel, 
has  to  rely  largely  on  the  steel  maker's  requirements  as  to 
whether  he  wants  to  make  acid  or  basic  steel. 

The  two  furnaces  marked  "Special"  were  made  by  the 
user. 

Table  1. 

Electric  Steel  Furnaces  in  the  United  Kingdom 

Nominal 

Made  Number  of    Total       Total  Tons 

furnaces    tons,  size     kv.a.  output  per 


month 

Electro  Metals   27  73  20,274  6,740 

Greaves-Etchells  ...  26  64^  18,830  5,680 

Heroult   45  180i/$  43,220  13,760 

Rennerfelt   4            7  1,895  750 

Snyder   6            9}^  3,150  1,200 

Special   2            2  750  280 

Stassano   2            2  600  240 

Stobie   5  4514  10,050  2,600 


Total   117  384        98,769  31,250 


The  nominal  output  in  tons  per  month  is  based  on  5  days 
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a  week,  4  weeks  a  month,  and  the  rated  charging  capacity  of 
the  furnace. 

Table  2. — Castings 
Electric  Furnaces  for  Castings  (Installed). 


Make       Number  of  Tons,  Total  Tons  output  per 

furnaces       Size  kv.a.  month 

Nominal  Actual 

Electro-Metals  .   .    13  35^  2,900  — 

Greaves-Etchells  .       4           7  2,050  700  — 

Heroult                       7  16  4,150  1,560  — 

Rennerfelt                    2            5>4  1,100  440  — 

Snyder                          6            9^  3,150  1,200  — 

Special                          2            2  750  280  — 

Stassano                      2            2  600  240  — 

Stobie                          1            5  800  400  — 


Total   37  721/^      20,739  7,720  5,019 


It  will  be  noted,  however,  especially  in  the  case  of  6-ton 
furnaces,  that  the  actual  charge  is,  in  most  cases,  greater 
than  the  rated  charge.  This  is  more  fully  dealt  with  later. 

Table  2A. 

Electric  Furnaces  for  Castings  (to  be  Installed) 


Make       Number  of  Tons,  Total  Tons  output  per 

furnaces  Size  kv.a.  month 

Nominal  Actual 

Electro-Metals   .    .      1  2  800  280  — 

Greaves-Etchells  .       4  17  5,450  1,260  — 

Heroult                       4  lO'A  2,700  980  — 

Stobie                             2  13^  3,250  600  — 


say 

Total   11  44  12.200  3,120  2,028 


Grand  total  .  .    48         llO^^       32,939        10,840  7.047 

Table  3. — Ingots 
Electric  Furnaces  for  Ingots  (Installed) 

Make       Number  of  Tons,  Total  Tons  output  per 

furnaces  Size  kv.a.  month 

Nominal  Actual 

Electro-Metals  .   .    12  39^^  10,335  3,200  — 

Greaves-Etchells  .      10  143^  4,710  1,570  ■- 

Heroult                         32  1483^  34,920  10,720 

Rennerfelt                    1  2  600  240  — 

Stobie                           1  12  3,000  800  — 


Total                     56          217          53,565  16,530  i;.',9()G 

Table  3A 
To  be  Installed 

Make       Number  of     Tons,     Total  Tons  output  per 

furnaces       Size       kv.a.  month 

Nominal  Actual 

Electro-Metals  .   .      1           5          1,000  360 

Greaves-Etchells  .       4          22          4,900  1,650  — 

Heroult                        1            ^'A          750  280  — 

Stobie                         1          15          3,000  800  — 


say 

Total   7  44^        9,650  3,090  2,410 


The  actual  output  giving  the  best  month's  output  of  each 
furnace  is  purposely  taken  and  is  65  per  cent,  of  the  nominal 
output  (see  Table  2). 

Assuming  that  the  furnaces  to  be  installed  have  an  actual 
output  of  65  per  cent,  in  Table  2,  the  actual  output  per  month 
would  be  2,028  tons,  making  a  total  of  7,047  tons  per  month, 
or  91,637  tons  in  the  ladle  per  annum,  for  castings,  against  a 
total  nominal  output  of  140,920  tons  per  annum.  It  will  be 
readily  seen  from  the  above  figures  that  the  furnaces  are 
mostly  working  on  day  shift  (see  Table  2A). 

The  actual  output  would  be  716  tons  per  month  on  the 
month's  output  of  each  furnace,  and  is  78  per  cent,  of  the 
nominal  output  (see  Table  3). 

Assuming  these  had  a  ratio  of  78  ]ier  cent,  actual  to  nom- 
inal output  as  above,  the  actual  output  would  l>e  2,410  tons 
per  month  (see  Table  3A). 

These  furnaces  represent  those  sanctioned  by  the  Ministry 


of  Munitions  of  War,  and  do  not  include  those  ordered  since 
November,  1918,  after  which  date  sanction  was  not  required. 


Table  3B. 

Furnaces  (not  Working)  November  1918 


Make 

Number  of 

Tons, 

Total 

'J'ons  output  per 

furnaces 

Size 

kv.a. 

month 

Nominal  .Actual 

Greaves  -  Etchells  4 

■■m 

1,720 

500  — 

Heroult   .    .  . 

1 

2  A 

700 

220  — 

Rennerfelt  .  . 

.   .  1 

195 

70  — 

say 

Total  .  . 

.   .  6 

6J4 

2,615 

790  716 

The  actual 

out  i)ut  won 

Id  be  716 

tons 

per  month  on  the 

above  assumption. 

Table  3c 

Furnaces  for  Castings  and  Ingots 

Class  of  steel       Number  of     Tons,  Total     Tons  output  per 
furnaces       Size       kv.a.  month 

Nominal  Actual 

Ingots   69         2f,lY2      65,830         20,410  16,032 

Castings  48         116|^      32,939         10,840  7,049 

Grand  total   ...      117         324    (     98,769       31,520  23.081 
These  figures  go  to  show  that,  on  the  above  assumption, 

we  have  in  this  country  furnaces  capable  of  producing  a 

total  possible  output  of  over  300,000  tons  of  electric  steel 

|)er  annum  with  98,769  kv.a.  behind  them. 

Taking  the  average  output  per  month  over  a  period  of 

time  we  get  very  dif?erent  results,  as  follows: — 

Nominal  Actual 

Castings   7,720  3,557  46  per  cent 

Ingots   16,530  9,855  50  per  cent 


Successful  Shawinigan  Convention 

The  two  days'  convention  of  the  Shawinigan  Water  & 
Power  Co.  at  Shawinigan  Falls  was  attended  by  350  delegates 
The  convention  was  an  unqualified  success.  Mr.  J.  E.  Aldred, 
president;  Mr.  Howard  Murray,  vice-president;  Mr.  Julian  C. 
Smith,  vice-president;  Mr.  W.  S.  Hart,  treasurer;  and  Mr.  F. 
T.  Kaelin,  chief  engineer,  were  among  those  present. 

The  proceedings  of  the  convention,  held  in  the  Techni- 
cal School,  and  presided  over  by  Mr.  F.  T.  Kaelin,  were 
brief,  the  speeches  not  occupying  more  than  an  hour.  The 
talks  were  of  an  informal  character.  Mr.  Julian  C.  Smith 
spoke  on  the  importance  of  efficiency  in  business  and  labor, 
the  methods  of  obtaining  same  in  electrical  industries,  and 
its  resultant  effects  on  the  business  of  companies.  Mr.  J. 
Morse  dealt  with  the  supervision  of  electrical  plants.  Mr.  E. 
V-net  outlined  rhe  measures  that  the  company  is  adopting 
for  the  protection  of  its  employees  against  injuries  and  loss 
of  life  when  working  with  electrical  apparatus.  It  is  pro- 
posed to  give  facilities  for  practical  instruction  in  this  work 
to  employees.  "Standardization  of  Materials  and  Construc- 
tion" was  the  subject  chosen  by  Mr.  R.  J.  Beaumont.  Cer- 
tain points  concerning  the  adoption  of  such  a  system  were 
discussed  by  Messrs.  E.  B.  McDonnough,  of  Quebec,  G.  M. 
Anderson,  and  W.  C.  Bean.  Mr.  C.  P.  Read  pointed  out  the 
importance  of  choosing  employees  wisely. 

The  entertainment  programme  included  races,  dances, 
and  a  baseball  game.  Refreshments  were  served  after  the 
athletic  meet,  and  the  distribution  of  prizes  won  in  the  races 
took  place.  The  awards  consisted  entirely  of  electrical  de- 
vices. 


The  Jefferson  Glass  Company  resumed  work  on  August 
18  after  a  shutdown  of  only  six  weeks.  When  the  company 
closed  for  the  summer  season,  it  was  not  the  intention  to  open 
up  again  till  .-iome  time  in  September.  However,  we  are  ad- 
vised that  rush  of  orders  demanded  the  earlier  opening. 


Scptiiiilur  1.".,  1910 
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The  1919  Rates  for  Power  and  Light  of 
Ontario's  Hydro  Municipalities 

iJomrstic   Li){ht  (.'oniniercial  Light  Power 


Municipality 


C.  C. 

Acton    :?  3.5 

AWsa.  Craijjf   3  0 

Alliston   3  5 

.■\ncaster   3  5 

.\rthur      3  r. 

Avlmer    3  .')..> 

Ayr   3  6 

Baden    3  3 .  .1 

Barric    ...  3  2 

Beachville     .  .3  4 

Bcaverton    3  4 

Beeton    3  6 

Blenheim   3  5 

Bolton    3  5 

Both  well   3  7.5 

Bradford   3  6 

Brampton    3  2 

Brant  ford   3  2 

Brechin    3  6 

Bridgeport 

Brigden    3  7.5 

Brockvillc    3  5 

Bullock's  Corners 

and    Greensville.   c.\l.    ...  3.  4 

Biirford      3  G 

Ourgcsvillc    3  5.5 

Caledonia   3  3 

Cannington    3  4 

Chatham   3  3.5 

Chatsworth   3  5.5 

Chesley   3  5 

Chesterville    3  5 

Clinton   3  4.5 

Coldwater   3  4 

Collingwood   3  2 

Comber   3  7 

Cookstown    3  4.5 

Creemorc   3  7 

Dashwood   3  7 

Delaware   3  7 

Dorchester   3  6 

Drayton   3  7 

Dresden   3  5 

Drumbo   3  6 

Dublin   3  6 

Dundalk   3  4 

Dundas   3  2 

Dunnville    3  4 

Durham   3  4.5 

Dutton   3  4 

Elmira   3  3.5 

Elmvale   3    '  4.5 

Elmwood   3  4.5 

Elora   3  3.5 

Embro   3  7.5 

Etobicoke  Tp   3  4.5 

Exeter   3  5.0 

Fergus   3  3.5 

Flesherton    3  3.5 

Ford   City    3  4 

Forest   3  7 
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Mr.  C.  C.  Bothwell,  manager  Canadian  Laco-Phillips  Co., 
sailed  on  August  30  on  the  Royal  George  for  a  business  trip 
to  England  and  Holland. 

Mr.  E.  T.  Garner,  Ontario  representative  of  the  Jefiferson 
Glass  Company.  Limited,  sailed  on  August  17,  per  steamer 
Metagama  on  a  business  trip  to  England  and  the  continent. 

Mr.  Matthew  Graham,  of  the  Montreal  office  of  the  Bell 
Telephone  Company,  has  been  appointed  manager  of  the 
Bell  Telephone  Company's  Kingston  office  in  succession  to 
Mr.  J.  A.  Gorrie,  Jr.,  who  has  been  appointed  manager  at 
Ottawa,  succeeding  Mr.  W.  J.  Cairns,  appointed  district  traf- 
fic superintendent. 

Mr.  Harry  M.  Giles  has  been  appointed  general  superin- 
tendent of  the  South  Philadelphia  works  of  the  Westinghouse 
Electric  &  Manufacturing  Company.  Mr.  Giles,  who  succeeds 
the  late  Oscar  Otto,  killed  in  an  automobile  accident  last 
month,  has  risen  from  the  ranks  in  the  Westinghouse  organi- 


zation of  marine  erection,  a  position  to  which  he  was  appomt- 
ed  by  H.  T.  Herr,  when  the  Electric  Company  absorbed  the 
Machine  Company. 

Mr.  F.  D.  Egan,  former  works  manager  of  the  Pittsburgh 
Iron  &  Steel  Foundries  Company,  has  accepted  a  position  in 
the  general  engineering  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company  at  East  Pittsburgh,  Penn., 
where  he  will  devote  his  entire  time  to  the  development  of 
electrical  apparatus  for  steel  mill  applications. 

Mr.  Arthur  H.  Morse,  of  London,  Eng.,  has  been  ap- 
pointed managing  director  of  the  Marconi  Wireless  Tele- 
graph Company  of  Canada.  According  to  a  statement  by 
Mr.  Godfrey  H.  Isaacs,  the  managing  director  of  the  Marconi 
Wireless  Telegraph  Co.,  the  Canadian  copmany  is  to  be  re- 
organized, the.  capital  of  a  millions  shares  of  $5  each  being 
reduced  to  $2.50  each,  and  500,000  new  shares  of  $2.50  each 
created.  The  parent  company  will  purchase  400,000  of  the 
new  shares  and  liquidate  the  debt  of  the  Canadian  company 
to  the  English  company. 
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Status  of  the  Electric  Railway— Zone  System 
of  Fares  Applicable  to  this  Continent  — 
Unit  Fare  Discourages  Profitable 
Short  Hauls 

By  Mr.  Dueall  C.  Jackson' 

However  serious  may  be  the  direct  financial  disturb- 
ances arising  if  the  extensive  electric  tramway  systems  m 
the  country  decline  into  1)ankruptcy,  those  effects  are  minor 
compared  with  the  effects  on  the  prosperity  of  the  country 
that  will  result  from  a  failure  of  systematic  local  transpor- 
tation in  the  cities.  The  continuation  of  lousiness  in  cities, 
whether  industrial,  mercantile  or  other,  is  dependent  on 
systematic  local  passenger  transportation  l)eing  available, 
and  the  activities  and  comfort  of  the  great  majority  of  in- 
dividual citizens  are  likewise  dependent  on  systematic  local 
passenger  facilities.  Such  facilities  must  be  preserved'  and 
enlarged  in  a  character  which  will  maintain  them,  adapted 
to  the  characteristics  of  the  cities. 

Most  street  railways  have  been  organized  and  work 
under  provisions  of  some  agreement  between  representa- 
tives of  a  city  and  representatives  of  the  stockholders.  The 
principles  embodied  in  these  contracts  are  usually  similar 
to  those  in  short-time  Inisiness  contracts,  but  the  conditions 
are  different,  and  both  city  representatives  and  company 
representatives  have  been  at  fault  in  the  past  in  not  recog- 
nizing this  fact.  A  company  directorate  which  accepts  an 
agreement  to  make  a  fixed  fare  within  city  limits  which  are 
not  defined  and  may  1)e  largely  expanded,  places  the  com- 
pany in  a  situation  wliere  the  ultimate  bankruptcy  of  the 
enterprise  is  likely  to  result  in  case  the  area  of  the  city 
grows  in  large  measure,  and  a  city  council  whicli  insists  on 
such  a  provision  promotes  the  ultimate  strangulation  of  ser- 
vice as  the  city  grows.  But  the  difficulty  has  been  to  find 
a  better  way.  With  the  advent  of  state  public  utility  com- 
missions, the  execution  of  some  of  the  provisions  may  have 
yielded  here  and  there  to  judgment.  But  even  then  there  has 
often  been  a  failure  to  correlate  the  facts  so  as  to  bring  out 
the  essential  meaning  of  the  tendencies  in  the  industry. 

The  introduction  of  supervision  l)y  public  utility  com- 
missions was  essentially  a  move  which,  uniformly  and  fairly 
applied,  would  result  in  providing  good  service  at  cost, 
when  a  fair  return  on  the  investment  is  included  as  part 
of  the  cost  in  aiblition  to  the  ordinary  daily  out-of-jxicket 
expenses.  At  the  same  time  it  affords  opportunity  for  a 
street  railway  operated  with  particularly  able,  foresighted 
management  and  giving  notably  good  service  to  profit 
through  receivng  a  larger  return  on  its  investment  than  tlie 
average  for  the  industry,  since  a  regulating  commission  may 
use  its  judgment  on  the  question  of  restricting  the  return. 
The  present  slogan  for  service  at  cost  adds  to  this  the  ad- 
ditional feature  of  guarantee  by  the  taxpayers  of  a  return 
on  the  investment,  associated  with  operation  under  public 
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authority.  This  addition  has  been  a<hjplc(l  im  certain  in- 
stances, Inil  it  introduces  an  inflexibility  in  the  rate  of  re- 
turn which  may  in  the  future  prove  unfair  to  one  side  or 
the  other.  Another  solution  is  to  add  to  the  powers  of  the 
pul)lic  utility  commissions,  giving  them  sufficiently  exten- 
sive and  experienced  engineering  and  accounting  staffs  so 
that  they  can  fully  audit  the  companies'  affairs  and  cor- 
rectly advise  the  public  in  respect  to  the  problems  of  exten- 
sion and  of  operation,  without  actually  undertaking  the  de- 
tails of  the  management.  This  is  a  solution  to  which  I  be- 
lieve it  is  important  for  your  commission  to  give  careful 
thought. 

Our  present  street  railway  service  is  a.i  (nitgrowth  of 
horse  car  service  which,  naturally,  dealt  alone  with  the 
short  haul,  and  the  electric  railway  fares  were  chosen  and 
fixed  by  habit  on  the  basis  of  the  horse  car  service.  In  that 
service,  the  investment  per  passenger-mile  haul  was  less 
than  in  the  modern  electric  service.  In  Massachusetts  the 
general  ratio  of  total  investment  to  revenue  passengers  car- 
ried per  year  has  gradually  but  unmistakably  increased  dur- 
ing the  entire  period  since  electrification  of  the  street  rail- 
ways, and  the  density  of  traffic  measured  in  revenue  passen- 
gers carried  per  car-mile  was  less  in  1915  than  at  the  open- 
ing of  the  period.  The  service  itself  has  been  entirely 
changed  by  the  introduction  of  the  electric  car,  which  made 
practicable  longer  hauls,  so  tliat  a  single  fare  was  paid  for 
hauls  which  previously  cost  the  passenger  two  or  three 
fares  spent  on  connecting  horse  railway's.  The  speed  of 
transportation  has  also  l^een  raised  and  this  has  again  in- 
creased the  investment  per  passenger-mile-haul  as  well  as 
certain  factors  of  the  operating  expenses. 

Since  it  is  necessary  to  maintain  l)oth  the  short-haul 
and  the  long-haul  traffic,  it  may  1)e  inquired  whether  the 
electric  car  is  adapted  to  do  this  double  service.  The  fol- 
lowing considerations  bear  strongly  upon  this  question: 

Rail  Lines  Better  Than  'Buses 

.It  must  l)e  remembered  that  approximately  one-half  of 
street  railway  investment  is  fixed  in  the  permanent  way  and 
adjacent  pavement.  This  proportion  has  slowly  increased 
during  the  past  thirty  years.  The  jitney  buses  which  run 
at  will  on  the~  street  surfaces  are  free  from  this  investment. 
True  their  owners  contril)ute  l)y  taxes  and  license  fees  to- 
ward the  cost  of  pa\'ements,  l)ut  so  do  the  street  railwaj's 
in  addition  to  fniancing  tlie  investnie  U  of  their  own  per- 
manent way  which  is  used  jointly  l)y  other  traffic.  Moreover, 
the  street  railways  make  lieavy  investments  in  power  plants 
of  the  most  economical  character,  which  is  a  conservation 
policy  as  well  as  a  policy  for  economy,  and  the  jitney  does 
not.  These  considerations  make  the  jitney  business  more 
like  other  commercial  enterprises  in  respect  of  the  rapidity 
of  turn  over  of  capital  and  also  enable  it  to  compete  with 
street  car  service  operated  with  flat  fares.  It  is  important 
to  examine  carefully  whether  these  considerations  make  the 
jitney  bus  lines  with  systematic  routes  and  reliable  sche- 
dules (lesiral)le  substitutes  or  successors  to  the  street  rail- 
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ways,  or  at  least  ti>  a  part  of  their  business,  as  has  been 
asserted. 

Wliat  would  be  tlie  effect  on  the  street  traffic  conges- 
tion in  cities  such  as  Chicajjo.  Baltimore.  Philadelphia.  Bos- 
ton, and  a  larjie  number  of  others,  if  the  surface  street  rail- 
way service  w'as  replaced  by  bus  service  of  equal  reliability? 
Many  of  the  .American  cities  each  have  more  than  1,000 
cars  operating  on  street  railways  during  their  rush  hours. 
To  replace  such  a  service  with  buses  would  require  several 
times  as  many  vehicles,  thereby  adding  to  the  welter  of 
street  traffic  in  the  heart  of  each  city.  These  vehicles  would 
cause  more  than  a  jiroportionate  addition  to  the  traffic  con- 
fusion because  they  would  travel  at  will  over  the  street, 
instead  of  being  confined  to  certain  definite  channels  like  the 
street  cars.  Moreover,  additional  streets  would  have  to  be 
paved  with  smooth  pavement  at  greater  expense  to  support 
this  bus  traffic.  This  means  a  large  increase  of  investment 
in  paving,  as  well  as  annual  cost  for  paving  maintenance. 
Given  equally  systematic  and  reliable  service  by  street  cars 
and  by  jitney  buses,  community  economy  stands  with  the 
street  car  for  service  in  main  channels.  The  jitney  may 
be  made  serviceable  for  certain  special  conditions.  It 
should  also  be  observed  that  the  use  of  subways  to  divert 
some  of  the  surface  traffic  from  the  surface  in  certain  parts 
of  the  city,  as  is  done  in  Boston  and  Philadelphia,  and  as  is 
talked  of  in  Chicago,  Cleveland  and  elsewhere,  w-ould  be 
less  readily  accomplished  and  less  safe  for  railless  traftiic 
than  for  rail  transportation.  .\11  of  these  considerations 
point  to  the  fact  that  it  is  necessary  under  our  present  con- 
ditions of  city  life  to  maintain  the  rail  traffic  at  a  high  degree 
of  completeness. 

Unit  Fares  Discourage  Short  Hauls 

In  my  opinion,  no  amount  of  repressive  regulation  will 
be  adequate  to  do  away  with  the  competition  which  jitney 
buses  produce.  It  the  street  railway  service  cannot  be 
made  complete  and  adequate  to  the  needs,  some  other  ser- 
vice, such  as  jitney  service,  will  come  in  as  a  competitor. 
In  fact,  it  ought  to  come  in  and  be  encouraged  unless  means 


can  be  provided  to  make  the  street  railway  service  ade- 
quate to  the  needs,  and  the  necessities  of  the  present  are 
to  find  the  best  ways  of  making  the  street  railway  service 
adequate,  in  view  of  the  fact  that  it  is  (with  all  things  con- 
sidered) the  more  economical  service  for  the  community. 

.\fter  having  studied  carefully  the  conditions  of  local 
transportation  in  American  cities  under  the  normal  condi- 
tions of  cost  prior  to  the  war,  I  l)ecame  convinced  that  a 
considerable  part  of  the  difficulties  of  the  present  street  rail- 
way transportation  sysems  is  due  to  their  effort  to  satisfy 
the  needs  of  long  haul  at  the  expense  of  the  needs  of  the 
short  haul.  These  conclusions  are  set  forth  in  a  statistical 
report  on  the  subject,  publislied  in  lOlT  in  a  book  entitled 
"Street  Railway  Fares,  Their  Relation  to  Length  of  Haul 
and  Cost  of  Service"  by  Jackson  and  McGrath.  In  the  first 
chapter  of  this  l)ook  are  set  forth  a  summary  and  general 
conclusions.  I  wish  to  call  your  attention  to  seven  para- 
graphs of  specific  facts  regarding  street  railways  whicli  this 
investigation,  in  my  opinion  establishes. 

1.  Density  of  traffic  is  the  most  fundamental  factor  ir, 
establishing  the  cost  of  service  per  passenger.  The  higher 
the  density  of  traffic,  the  lower  the  investnie  it  charges  and 
operating  expenses  per  passenger.  In  this  connection  den- 
sity of  traffic  is  a  term  used  to  mean  passengers  carried  per 
car-mile  run,  and  passengers  carried  per  mile  of  track  per 
annum. 

2.  Long  hauls  tend  to  decrease  density  of  traffic,  tluis 
decreasing  the  earnings  per  car-mile  and  increasing  the 
cost  per  passenger. 

:>.  The  average  length  of  passenger  liaul  increases  with 
the  length  of  line. 

4.  The  density  of  traffic  becomes  large  in  medium-sized 
cities.  I)ut  as  the  cities  spread  out  and  l)ec.)me  very  large, 
the  density  of  traffic  tends  to  decrease  again  because  of  long 
hauls  into  thinly  settled  suburbs. 

.5.  Increased  unit  fares  have  a  tendency  to  decrease  traf- 
fic, while  decreased  unit  fares  tend  to  increase  traffic. 

6.  For  a  number  of  individual  roads  studied,  as  well  as 
for  the  aggregate  of  all  street  railways  in  Massachusetts 
combined  statistically  as  a  single  system,  it  has  been  found 
that  the  average  actual  investment  per  revenue  passenger 
carried  per  annum  has  been  increasing,  and  the  average 
rate  of  return  has  been   decreasing.    This  has  been  asso- 
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ciated  in  the  last  few  years  ( consideriiiK  conditions  prioi 
to  the  European  war  only)  with  an  upward  tendency  of 
i>l>eratinff  cost  per  revenue  i)assenger. 

7.  h'ares  in  liritisli  cities  are  sotiiewliat  lower  tlian  on 
.\nierican  street  railways,  and  are  almost  invarialjly  based 
upon  the  distance  the  passenger  rides.  In  general  they  ap- 
proximate (before  the  war)  about  1  ct.  (U.  S,  money)  per 
mile  and  the  average  ride  is  usually  only  about  3  miles. 
Lower  rates  al)road  may  be  ascribed  partially  to  a  greater 
density  of  population  per  mile  of  track,  while  wage  scales 
are  much  lower  in  Uritish  cities  than  in  this  country  and 
free  transfers  hetwcen  lines  are  seldom  issued. 

(In  addition  to  these  seven  specific  facts,  Professor 
Jackson  quoted  ten  conclusions  from  his  book,  setting  forth, 
among  other  things,  that,  in  his  belief,  the  street  railways 
in  the  United  States,  botli  urlian  and  suburban,  would 
.  sooner  or  later  be  forced  to  adopt  a  system  of  rates  based 
more  nearly  on  the  length  of  the  haul.  A  mileage  system 
of  rates  would  probably  he  less  desirable,  in  his  opinion, 
than  to  retain  the  nickel  fare  by  putting  a  reasonal>le  limit 
on  the  length  of  the  ride  permitted  for  that  rate.  In  gen- 
eral, he  recommended,  something  shorter  and  more  uni- 
form tlian  the  present  irregular  and  unsystematic  .'i-cent 
zones,  possibly  with  lower  unit  rates  than  5  ceiUs.] 

Zone  Fares  Should  be  Established 

The  foregoing  conclusions  all  point  to  the  necessity  of 
some  zone  plan  of  fares  for  our  large  cities.  Where  it  is 
pointed  out  in  the  conclusions  that  a  mileage  system  of 
rates  is  probably  not  desirable  in  American  cities,  it  is  the 
intention  to  urge  the  fact  that  transportation,  like  other 
branches  of  business,  has  a  certain  proportion  of  overhead 
cost  which  is  reasonably  independent  of  the  bulk  of  the 
l)usiness,  and  that,  therefore,  the  short  haul  passengers 
may  be  expected  to  pay  a  larger  fare  per  passenger-mile  ap- 
portionment than  the  long  haul  passengers,  and  that  the 
zone  system  should  be  laid  out  recognizing  that  fact.  Zones 
which  might  have  been  based  on  a  3-cent  fare  under  pre- 
war cost,  would,  to-day,  call  for  a  5-cent  or  larger  fare. 

Most  of  the  street  railways  of  the  United  States  have 
wished  to  avert  the  introduction  of  zone  fares,  partially  on 
account  of  the  difficulty  of  adequately  auditing  the  fares  col- 
lected. In  the  European  cities  where  zone  fares  have 
been  used  for  several  decades,  the  plan  has  been 
usually  founded  upon  a  straight  mileage  charge  without 
consideration  of  the  stand-by  charges,  and  measures  for 
adequate  auditing  have  not  been  introduced.  This  is  un- 
desirable in  American  practice  since  we  have  a  much  heavier 
passenger  flow  which  calls  for  larger  loads  on  our  cars  and 
makes  impracticable  the  collection  of  fares  according  to 
European  methods.  Moreover,  the  American  public  is  more 
inclined  to  criticize  loose  methods  of  fare  collection  than 
the  foreign  public,  and  the  American  public  has  become 
more  accustomed  to  methods  of  checking  money  collections 
in  all  lines  of  business,  as  is  illustrated  by  the  very  general 
use  of  cash  registers  in  the  mercantile  lines,  than  has  the 
European  public.  Some  of  our  American  street  railway  em- 
ployees suggest  that  the  introduction  of  accurate  methods 
of  accounting  for  fares  is  a  reflection  upon  the  honesty  of 
the  platform  men  on  the  cars,  Init,  in  my  opinion,  this  is 
an  inaccurate  inference  in  respect  to  the  attitude  of  the 
true  man.  No  true  man  can  fairly  object  to  the  use  of  a 
cash  register  in  a  corner  grocery  in  which  he  is  employed 
as  a  clerk,  nor  in  a  department  store  where  he  is  employed, 
as  it  puts  him  upon  his  mettle  to  do  his  work  accurately 
and  is  to  his  advantage  rather  than  his  disadvantage  if  he 
is  honest.  Similarly  accurate  methods  can  l)e  introduced  in 
association  with  some  fare  collections  on  street  railway 
cars.  The  passengers  can  rely  upon  paying  only  for  that 
which  they  get  in  the  way  of  transportation  and  can  likewise 
rely  upon  the  company  receiving  a  full  accounting  from  the 
collectors. 

With  the  normal  conditions  of  commodity  costs  gradu- 


ally reluming,  as  we  may  expect  them  to  return  ultimately, 
the  unit  tare  may  go  below  the  nickel,  so  that  a  proportion 
of  (Ik-  passengers  carried  should  pay  less  than  the  tradi- 
tionally established  nickel  fare,  while  those  passengers  who 
travel  larger  distances  will,  and  ought  to,  pay  more  than  the 
nickel  fare. 

Zone  Fares  Reduce  Congestion 

Voice  has  been  given  to  much  well  meant  but  incorrect 
criticism  of  zone  fares  for  American  cities.  This  has  gen- 
erally been  based  upon  an  allegation  of  population  in  the 
cities.  My  study  has  satisfied  me  that  these  premises  are 
erroneous.  The  family  that  has  gone  to  the  suburbs  for 
the  purpose  of  obtaining  better  living  condition*,  as  a  rule, 
is  able  to  pay  a  slight  increase  'of  fare  without  over-throw- 
ing its  margin  of  advantages.  If  such  fares  are  not  increas- 
ed above  5  cents  provided  the  distance  to  the  suburb  is 
greater  than  a  passenger  can  be  carried  for  5  cents,  then 
the  loss  from  carrying  such  passengers  for  5  cents  must  be 
borne  by  others.  If  it  is  assumed  by  the  state  or  city,  the 
suburban  dwellers  will  ultimately  pay  more  than  the  extra 
fare,  because  we  cannot  escape  the  proposition  that  the 
general  public  pays  for  all  such  costs  which  are  assumed 
by  government,  and  that  the  cheapest  way  of  meeting  the 
costs  is  by  direct  payment,  rather  than  the  indirect  payment 
through  taxation. 

Moreover,  there  are  a  large  proportion  of  unskilled 
working  people  living  in  cities  on  whom  the  payment  of 
even  5-cent  fares  falls  heavily,  and  these,  with  their  families, 
are  now  constrained  to  live  in  definite  portions  of  our  cities 
often  denominated  "slums,"  which  are  near  the  locations 
of  centres  of  emi)loyment,  because  the  individuals  are  un- 
able to  pay  transportation  charges  and  must  live  near  their 
work.  The  zone  plan,  properly  introduced  at  the  present 
time,  may  not  aid  this  portion  of  the  population  now,  but 
with  the  gradual  decrease  of  the  cost  of  commodities  and 
the  consequent  reduction  of  the  price  of  transportation 
there  will  be  an  ultimate  reduction  of  the  unit  price  per 
zone,  which  will  enable  such  passengers  to  get  a  certain 
amount  of  transportation  at  less  than  5  cents  per  passenger. 
The  ultimate  result  of  the  zone  system  introduced  properly 
into  American  cities  will  improve  the  present  situation  by 
tending  to  spread  the  area  within  which  it  is  practicable  for 
unskilled  working  people  to  live. 


Canadian  Electric  Railways  Cannot  Be  Run 
"On  the  Cheap" 

The  U.  S.  Government  recently  appointed  an  Electric 
Railways  Commission  to  gather  evidence  on  actual  condi- 
tions surrounding  the  operation  of  electric  railways,  with  a 
^■iew  to  dealing  with  the  situation.  Evidently  the  govern- 
ment has  the  idea  of  instituting  such  action  as  will  best 
serve  the  public  interest.  They  are  taking  care  to  hear  all 
sides  of  the  case — railway  officials,  the  public  and  labor.  It 
is  the  apparent  idea  that  a  poor  railway  service  is  dear  at 
any  price. 

Unfortunately  for  the  public  good  there  are  municipali- 
ties in  Canada  whose  officials  have  no  such  broad  gauge 
ideas.  Things  must  be  done  on  the  cheap  regardless  of 
quality.  The  idea  is  that  this  plan  pleases  the  public,  and 
pleasing  the  public  means  votes.  We  do  not  believe,  how- 
ever, that  this  is  the  right  policy.  It  is  only  fair  that  we 
pay  for  what  we  buy,  and  we  all  know  that  a  street  car 
ride  costs  the  operating  companies  practically  double  to-day 
what  it  did  five  years  ago.  Why  exact  the  last  pound  of 
flesh  just  because  of  franchise  agreements  that  never  antici- 
pated war  conditions  ?  Why  not  play  the  game  like  a  real 
sport — on  the  sciuare  ? 
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Solving  the  Servant  Problem— It's  Up  To  The 
Electrical  Contractor-Dealer 

There  was  a  time  when  htnise wives  needed  to  be  con- 
vinced that  an  electric  iron  was  superior  to  the  old  "sad"; 
that  day  passed  long  ago.  Since  that  day,  electrical  devices, 
one  by  one,  have  been  brought  to  such  a  state  of  perfection 
that  they  are  now  recognized  without  question  as  standard 
articles  in  household  furnishings — toasters,  vacuum  cleaners, 
ranges,  percolators,  etc.,  etc. 

And  the  procession  still  goes  on.  Up  to  the  present  the 
electric  washing  machine  has  been  looked  upon  with  hope 
rather  than  favor.  It  has  taken  this  appliance  longer  to 
prove  its  real  labor-saving  ([ualities.  Not  that  there  has 
been  any  difficulty  in  selling  washing  machines — quite  the 
reverse.  Once  you  convince  a  housewife  that  it  will  do  what 
is  claimed  for  it  the  machine  sells  itself.  But  it  now  seems 
as  if  the  pioneer  work  had  been  done  and  that  tliis  article, 


You  Never  Can  Tell  Till  You  Try 

Many  women  are  wondering  if  the  Elec- 
tric Washer  really  does — 

Save  time. 

Save  the  clothes. 

Wash  the  clothes  clean. 

Wash  very  dirty  clothes. 

Wash  the  more  delicate  fabrics. 
We  tell  you  that  the  Electric  Washer  does  all  this  and 
more — and  scores  of  women  can  tell  you  that  we  tell  the  truth. 

But  find  out  for  yourself.  Let  us  install  an  Electric 
Washer  in  your  home.  You  can  use  it,  test  it  fairly  and  if  it 
does  not  live  up  to  our  claims  your  money  will  be  returned 
without  the  slightest  trouble. 

We'll  put  a  (  )  Electric  Washer  in  your  home, 

for  $0.00  down  and  $0.00  a  month — all  on  a  money-back 
guarantee. 

Call,  phone  or  write  today  and  arrange  for  the  trial. 
(Your  Name  and  Address) 

To  be  a  successful  contractor,  or  dealer,  or  both,  you  must  be  a  good 
merchandiser,  and  to  be  a  good  merchandiser  you  must  be  a  good  ad- 
vertiser.    Here  is  an  advertising  suggestion  that  will  arouse  interest  in 
the  electric  washing  idea 


like  those  that  have  gone  before,  is  now  established  as  an 
essential — a  real  mother's  help. 

And  now,  next  in  line  comes  t]>e  ironing  machine  and 
the  dish-washer.  The  lield  for  both  is  unlimited.  Both  will 
get  the  kindliest  possiiile  reception  and  be  given  every 
chance  to  prove  their  worth.  All  that  has  to  be  shown  is 
that  they  save  lal)or — that  is,  save  more  than  they  create — 
and  that  they  are  dependable  in  operation.  The  latter  should 
be  simple  and  if  the  present  models  don't  save  labor  there 
is  nothing  for  it  mut  to  correct  the  models.  This,  at  best, 
will  take  a  year  or  two. 

.\lmost  in  the  same  class  as  the  dishwasher  and  ironer 
comes  the  electric  refrigerator.  There  is  no  piece  of  furni- 
ture in  the  home  more  frequently  and  constantly  used.  Three 
times  a  day,  to  and  from  the  refrigerator — sometimes  locat- 
ed in  an  almost  inaccessible  corner — always  an  expensive 
appliance  to  operate  with  the  present-day  high-priced  ice — 
generally  a  nuisance  to  fill  and  messy  at  that — think,  l)y 
com|)arison,  of  the  luxury  of  an  electrically  operated  refrig- 
erator in  the  kitchen  wall — ready  to  hand,  automatically 
operated — a  delight  as  well  as  a  labor-saver  to  the  kitchen 
worker. 

Servants  are  scarce  and  getting  scarcer;  often  inefficient 
and  getting  more  so;  generally  independent  and  unreason- 
able in  their  demands  and  certainly  not  improxing  in  this 
direction.  The  electrical  trade  holds  the  solution.  There 
never  was  a  richer  harvest  or  a  more  urgent  need  for  gath- 
ering in. 


How  to  Meet  Competition  From  Non-Electrical 
Dealers 

Every  now  and  then  a  note  of  alarm  and  protest  is 
heard  from  contractor-dealers  regarding  the  inroads  being- 
made  into  what  they  term  their  legitimate  business  by  the 
department  stores,  the  hardware  and  the  drug  stores.  Some 
talk  of  taking  concentrated  action  against  this  development 
of  the  electrical  merchandising  business.  Let  us  examine 
the  situation  a  bit. 

In  the  first  place  the  sale  of  electrical  merchandise  can- 
not be  restricted  to  any  one  class  of  dealers.  You  can  sell 
other  than  electrical  supplies,  if  you  think  it  wise.  The 
The  question  is,  have  you  reached  the  highest  point  pos- 
sible in  electrical  merchandising?  If  you  have,  more  than 
likely  you  are  so  busy  looking  after  your  own  business,  and 
it  is  paying  you  so  well,  that  you  have  no  time  or  desire 
to  go  into  other  lines.  There  is  a  better  way  to  meet  the 
competition. 

People  have  a  habit  of  giving  tlieir  business  to  the  mer- 
chant who  tends  strictly  to  his  own  special  line  and  does 
not  waste  time  criticizing  the  other  fellow.  Therefore,  the 
best  way  to  meet  this  situation  is  for  the  electrical  interests 
to  concentrate  upon  their  own  wares;  to  drive  home  the 
message  of  "Do  It  Electrically"  and  "But  It  From  an 
Electric  Shop"  to  the  prospects  and  customers  of  their 
community.  The  degree  to  which  they  do  this  will  deter- 
mine the  amount  of  business  which  they  will  luring  directly 
to  the  electric  shop. 

The  non-electrical  dealers  have  some  advantages.  They 
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will  sell  electrical  goods  as  more  or  less  of  a  side  line;  to 
you  these  goods  are  your  only  foundation  for  profit.  They 
will  have  prospects  cominR  into  tlieir  store  to  "sliop." 
Their  windows  will,  no  doubt,  appeal  to  a  greater  nunil^er 
of  people  than  your  own.  It  would  appear  that  they  have 
the  opportunity  to  display  electrical  merchandise  to  a  great- 
er number  of  people  than  you  have.  But  opposed  to  these 
advantages  you  ha\e  others,  C(|ually  as  good,  if  properly 
used.  People  are  inclined  to  buy  electrical  merchandise 
from  the  electrical  shop.  They  will  buy  from  you  if  you 
make  it  wortli  their  wlile. 

Intelligent  Service 

In  tlie  first  place  you  should  ha\'e  the  advantage  of  of- 
fering really  intelligent  sales  service.  In  visiting  an  elec- 
trical shop  people  have  the  right  to  expect  attention  from 
salespeople  who  knew  thoroughly  the  aijpliances  which  they 
are  selling,  who  know  the  right  appliance  to  suggest  and 
who  know  what  a  given  device  will  actually  do  under  the 
right  circumstances.  The  electrical  salesman  does  not  ha\e 
to  l)e  technical  and  use  language  wliich  tin-  customer  will 
not  understand,  l)ut  he  must  be  able  to  explain  a  device  to 
the  customer  in  plain  language. 

Practically  everyone  likes  to  l)e  waited  on  by  a  sales- 
man who  shows  an  intelligent  understanding  of  what  he  is 
selling.  This  sort  of  sales  service  so  far  as  electrical  de- 
vices are  concerned,  is  seldom  found  in  the  non-electrical 
competitors  store. 

Special  Attention 

You  may  liave  to  make  added  effort  to  get  customers 
into  30ur  store.    To  make  it  easy  for  women  to  l)Uy  from 


you,  you  must  make  your  store  interior  and  exterior  attrac- 
tive. Women  expect  certain  things  in  department  stores 
such  as  telephone  booths,  chairs,  mirrors  and  something  of 
a  comfortable  atmosphere.  These  things  cost  little  and  can 
just  as  well  give  your  store  the  air  of  being  easy  to  shop 
in. 

Once  having  secured  a  customer,  even  if  she  bought  only 
a  2.")  watt  lamp,  never  lose  sight  of  her.  She  knows  where 
your  store  is;  it  will  be  easier  for  you  now  to  get  her  back 
to  purchase  more.  I''ollow  up  your  advantage.  Your  non- 
electrical competitors  have  not  the  opportunities  which  you 
have  in  this  matter  of  personal  solicitation.  You  have  the 
entry  into  the  home— especially  new  homes — you  contract- 
or.s.  You  are  frequently  invited  in  whereas  the  other  fellow 
has  to  invite  the  prospect  into  his  store.  Furthermore,  few 
non-electrical  merchants  employ  outside  selling  methods. 
Herein  you  have  a  wonderful  field  liefore  you.  Because 
electrical  specialties,  for  the  most  part,  must  be  sold — they 
must  be  gotten  into  the  prospect's  home,  demonstrated,  and 
once  that  is  done  the  sale  is  almost  certain. 

Buy  at  an  Electrical  Store 

Therefore,  instead  of  worrying  about  the  "other  fellow" 
concentrate  on  your  own  customers.  Organize  your  outside 
sales  force,  brighten  up  your  store  and  your  windows;  in 
your  advertising,  on  your  stationery — everywhere  you  can 
think  of — feature  the  slogan — "Buy  Your  Goods  at  an  Elec- 
tric Store."  Get  your  fellow  electrical  merchants  to  do  this 
and  co-operate — for  your  own  mutual  benefit.  The  non- 
electrical dealers  do  not  co-operate.  You  will  have  little 
resistance  from  that  source. 


"Service"  Defined  for  the  Electrical  Contractor-Dealer 


By  Mr.  T.  N.  White* 


The  term  "service"  has  an  extremely  l:)road  application. 
Its  definition,  as  applied  to  any  one  field,  is  easily  under- 
stood. You  will,  however,  find  difficulty  in  defining  the  word 
service.  Broadly  speaking.  I  would  define  it  as  "the  delivery 
of  something  of  value  to  both  the  giver  and  the  receiver." 

Usually  service  in  its  commercial  application  is  consider- 
ed as  modern.  Tliis  belief  is  erroneous.  Service  has  develop- 
ed with  trade  and  commerce.  Wide-awake  dealers  and  trad- 
ers have  always  given  service  whenever  it  was  of  value  to 
both  their  customers  and  themselves.  The  very  fact  that  the 
word  "service"  has  some  eighteen  definitions  indicates  its 
age.  No  modern  word  would  have  such  a  broad  application. 

Let  us  consider  service  as  applied  to  Rural  Power  and 
Light.  You  may  regard  the  "service"  required  by  your  con- 
tract as  a  necessary  evil.  As  a  dealer  you  claim  that  it  is 
your  business. 

First;        To  interest  a  prospect  in  your  plant. 

Second:    To  sell  the  plant. 

Third.        To  deliver  tlie  plant  and  collect  your  pay. 
Fourth;    To  forget  aliout  this  customer  and  devote  your 
time  to  securing  other  sales. 

This  Schedule  Leaves  Out  Service 

This  schedule  leaves  out  "service,"  and  may  be  )our  idea 
of  doing  business.  Is  tliis  the  case  in  your  instance  Let 
us  assume  that  tliis  is  your  attitude  and  that  you  consider 
service  is  only  of  value  to  your  customer.  Is  your  idea  cor- 
rect ? 

^Ve  claim  that  you  arc  mistaken.  Let  us  assume  that  you 
have  10,000  homes  in  your  district.  At  least  half  of  these  arc 
held  by  people  who  don't  want  a  plant,  or  will  never  have 

"At  Convention  of  Western  Ontiirio  tiealcrs  rcccntb'  I'eM  in  Lon- 
don, Ont.,  by  the  Norllicrii  Klcclric  Company. 


cash  to  pay  for  one.  The  reiuaining  .'>.000  may  be  consid- 
ered as  prospects.  There  are  other  dealers  selling  plants  in 
your  district,  so  you  can't  expect  to  get  all  the  business. 
Neither  can  you  expect  to  interest  all  the  prospects  in  one 
year. 

Let  us  say  that  5  per  cent  of  the  prospects  can  be  sold 
in  the  coming  twelve  months.  This  means  that  250  plants 
will  be  purchased  in  your  district  during  the  year. 

There  are  other  dealers,  say  two,  who  are  energetic  and 
right  after  the  business.  Maybe  there  are  other  less  enter- 
prising dealers  who  will  get  a  little  business.  You  should 
get  your  share,  or  about  25  per  cent.  This  leaves  the  re- 
maining 75  per  cerit.  to  be  divided  among  your  competitors. 
You  get  orders  for  about  60  plants.  You  may  be  satisfied 
with  this  or  you  may  not.  Your  share  of  the  business  de- 
pends on  your  efforts.  We  have  given  you  a  very  complete 
line  of  plants  and  you  should  be  able  to  get  a  large  percent- 
age of  the  business  in  your  district. 

This  covers  one  year.  You  still  have  about  nineteen 
years'  work  before  you,  as  you  must  get  your  share  of  busi- 
ness from  the  4,750  remaining  prospects. 

In  addition  to  this  new  business,  your  old  customers  are 
going  to  want  new  plants  in  ten  years  or  less.  Some  will 
require  larger  plants  as  they  increase  their  load.  The  old 
customers  are  going  to  require  lamps,  flat  irons,  motors, 
repair  parts  for  their  plants  and  many  other  things. 

Think  this  over.  Just  what  is  going  to  happen  if  you 
don't  give  these  old  customers  service.  Not  more  than  one 
tliird  of  the  customers  will  stand  the  absence  of  service. 
They  expect  service  to  be  supplied  with  this  class  of  ap- 
paratus. Several  Western  Provinces  have  passed  laws  re- 
([uiring  service.    Evidently  manufacturers  and  dealers  were 
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not  giving  service  so  the  customers  had  these  laws  passed. 
We  can  expect  similar  legislation  here  in  the  near  future. 
Don't  put  yourself  in  a  false  position;  your  customers  will 
make  you  correct  your  attitude  or  drive  you  out  of  the 
power  and  light  business. 

We  have  estimated  that  one-third  of  your  customers  are 
going  to  keep  quiet  and  not  cause  trouble,  but  how  about 
the  other  two-thirds.  They  are  going  around  among  their 
friends  telling  them  about  their  troubles.  The  plant  may 
be  all  right,  but  they  don't  know  how  to  run  it.  They  may 
need  a  repair  part  and  you  won't  get  it.  There  may  be  any 
number  of  little  things  that  you  could  correct  or  explain 
and  satisfy  them,  but  you  don't.  These  customers  go  around 
and  give  your  plant  and  your  business  advertising  of  the 
worst  kind.  They  won't  buy  from  you  again  and  they  spoil 
your  chances  with  prospects.  They  not  only  ruin  your  bus- 
iness but  they  give  the  entire  power  and  light  business  a 
poor  reputation. 

We  have  considered  what  happens  when  no  service  is 
given.  Now  let  us  consider  real  service;  how  to  give  ser- 
vice and  how  to  make  service  pay. 

This  Schedule  Includes  Service 
Real  service  means  simply  keeping  your  customers  satis- 
lied.  To  be  a  satisfied  power  and  light  user  your  customer 
must 

First:    Have  the  plant  installed  on  proper  foundations 
in  a  suitable  location. 
Second:    He  must  have  his  plant  started  i)ropcrIy  and 

delivered  to  him  in  good  rurtning  order. 
Third:     He  must  know  how  to  operate  his  plant  and 

keep  it  in  good  order. 
Fourth:    He  must  be  able  to  secure  repair  i)arts  quickly 

and  at  a  reasonable  price. 
Fifth:     He  must  have  confidence  that  he  can  get  help 

from  you  if  anything  goes  wrong. 
Sixth:    He  must  feel  that  you  take  a  personal  interest 
interest  in  his  plant  and  that  your  interest  does  not 
cease  when  you  have  made  the  sale. 

How  to  Give  Service 

Start  giving  service  just  as  soon  as  you  get  the  order. 
Tell  the  customer  that  he  must  put  his  plant  on  a  good 
foundation.  All  our  plants  run  at  a  fairly  high  speed,  and 
it  is  necessary  that  a  good  foundation  be  provided.  We  will 
furnish  your  customer  with  a  foundation  plan  on  receipt  of 
the  order.  Poor  foundations  will  shorten  the  life  of  a  plant 
from  10  per  cent,  to  30  per  cent,  and  increase  repair  bills 
100  per  cent,  to  200  per  cent.  Get  the  foundation  made  at 
once.  Your  customer  will  want  to  run  the  plant  just  as  soon 
as  he  gets  it.  If  no  foundations  are  ready  the  plant  will  be 
set  up  "temporarily,"  and  it  will,  usually,  never  be  changed. 
Poor  foundations  mean  a  constant  call  on  you  for  service. 
Protect  yourself  by  insisting  on  having  good  foundations. 

Next  instruct  your  customer  about  receiving  the  ship- 
ment. Warn  him  to  examine  the  shipment  carefully  before 
signing  for  the  goods.  Knock  a  few  boards  off  the  crates 
and  look  the  engine  over.  Examine  each  battery  crate  for 
indications  of  broken  jars.  Does  battery  crate  show  any 
signs  of  acid  ?  Open  all  battery  crates  showing  acid  and  in- 
spect the  batteries  for  breakage.  This  examination  should, 
if  possible,  be  witnessed  by  the  local  freight  agent.  If  goods 
are  damaged  sign  for  goods  in  damaged  condition.  Usually 
the  agent  will  allow  this  examination  before  you  sign.  Some- 
times they  will  make  you  sign  first.  If  this  is  the  case  sign 
"subject  to  inspection,"  then  make  your  examination.  Call 
the  agent  at  once  in  case  of  breakage.  He  is  obliged  to  take 
note  of  your  report  in  case  of  damage. 

Help  your  customer  with  his  claim.  Our  sales  manual 
will  soon  contain  a  section  covering  claims  against  trans- 
portation companies. 


ELECTRICITY 

FOR  THE 

FARM 

Koiifiern  'Ekctric 

Power  &  Light 

POWER  for  Washing— Churning— bilking— 
Separator— Grindstone 

ELECTRICITY  for  Flat-iron —Toaster —Vacuum 

Cleaner— Fan 
LIGHT  for  House-Barns-Dairy-Silo-Driveways 

WATER  for  House-Dairy  or  Bams 

This  dependable  Electric  Plant 
is  right  now  doing  chores  and 
household  tasks  on  hundreds  of 
Canadian  farms.  And  also  sup- 
plying them  with  bright  and 
safe  electric  light  and  pumping 
the  water  for  house  and  barns. 

It  is  fully  automatic— starts 
itself  and  stops  itself —one  of  the 
five  sizes  will  just  fit  your  farm — 
There  is  a  sample  set  up  here, 
come  in  and  see  it  run« 

WALTER  H.  BYERS\  West  New  Annan 


From  the  Truro,  N.S.,  "News" — A  sign  of  the  times 

Tell  your  customer  to  notify  you  just  as  soon  as  the  plant 
is  received  and  installed  on  its  foundation.  Then  go  to  your 
customer's  plant,  check  over  the  connections,  and  see  that 
everything  is  in  first-class  condition  before  you  leave.  Be- 
fore going  question  your  customer  to  see  that  he  has  stud- 
ied the  instructions.  Make  sure  that  he  realizes  the  import- 
ance of  the  instructions. 

Carry  a  stock  of  small  repair  parts  so  that  you  can  get 
your  customer's  plant  started  in  case  of  breakage.  Our 
warehouses  will  carry  a  large  repair  stock,  but  don't  de- 
pend on  this  stock  for  your  district.  You  cannot  give  real 
service  unless  you  carry  small  small  repair  parts. 

Don't  delay  in  responding  to  calls  for  help.  Get  right 
on  the  job  just  as  soon  as  you  can.  A  quick  response  will 
help  you  to  establish  confidence  and  will  please  your  cus- 
tomers. A  customer  with  a  baulky  plant  will  soon  develop 
a  grouch  and  it  may  take  weeks  or  months  to  overcome  his 
unfriendly  feeling. 

Look  in  on  Old  Customers 

When  you  are  covering  your  district  stop  and  see  your 
old  customers.  Ask  how  their  plants  are  running.  Inspect 
the  plant,  check  the  gravity  of  the  battery  and  run  the  en- 
gine. Check  the  operation  of  any  automatic  fixture  and  see 
that  they  are  working  correctly.  If  you  find  anything  wrong 
suggest  its  correction  or,  if  possible,  make  the  correction 
yourself.  Make  your  customer  feel  that  your  call  is  prompt- 
ed by  your  personal  interest  in  his  plant. 

How  to  Make  Service  Pay 

You  will,  I  believe,  agree  that  service  is  of  considerable 
value  to  your  customer.  Let  us  consider  its  value  to  you. 
There  are  two  sources  of  income  from  service.  The  first, 
and  least  important,  is  the  cash  received  for  your  time  and 
material.  We  insist  that  you  make  no  charge  for  your  first 
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visit,  that  is  at  the  time  the  plant  is  started.  After  this  call 
your  customer  should  understand  that  he  must  pay  for  your 
time  and  expense.  Have  this  understood  before  you  leave. 
Our  new  order  blank  will  state  the  service  conditions.  There 
is  one  class  of  service  that  we  may  ask  you  to  bill  to  us. 
Instruction  books  are  supplied  with  each  plant.  Tf  your  cus- 
tomer finds  trouble  not  covered  by  the  instruction  book,  let 
us  know  at  once,  giving  us  all  details.  It  is  part  of  our  ser- 
vice policy  to  see  that  all  plants  are  supplied  with  full  and 
complete  instructions.  We  also  wish  to  see  that  these  in- 
structions are  so  worded  that  the  customer  understands 
them. 

The  second,  and  most  important,  consideration  is  good- 
will. By  giving  good  service  you  secure  the  customer's 
good-will.  This  is  of  more  value  to  you  personally  than  to 
us.  It  is  something  that  no  one  can  take  away  from  you. 
If  you  change  or  increase  the  scope  of  your  business  this 
good-will  will  still  be  yours  and  will  help  you  as  long  as 
you  continue  doing  business  in  your  district. 


Before  closing  I  wish  to  mention  again  the  importance 
of  calling  on  your  customers  and  inspecting  their  plants. 
You  can  inspect  a  plant  in  ten  minutes;  a  little  more  time 
will  be  required  if  you  make  adjustments  and  talk  with  your 
customer.  Don't  consider  these  calls  as  wasted  time.  By 
calling,  you  know  the  condition  of  all  the  plants  in  your 
district.  You  know  where  you  can  take  a  prospect  to  show 
him  a  plant.  A  well  installed  plant  with  a  satisfied  owner 
is  your  best  bet.  Get  your  old  customer  to  talk  with  your 
prospect.  A  satisfied  customer  is  your  best  salesman. 

If  you  don't  know  the  condition  of  the  plants  in .  your 
district  you  are  liable  to  take  a  prospect  to  a  dissatisfied 
customer.  Use  the  best  plants  to  exhibit.  Never  show  a 
poorly  installed  plant  to  a  prospect. 

Try  to  have  every  plant  installed  so  that  it  may  be  used 
as  an  exhibit.  If  one  of  your  customers  won't  fix  his  plant, 
take  him  to  a  model  installation.  Make  him  ashamed  of  his 
own.  One  or  two  object  lessons  will  usually  result  in  an 
improvement. 


Fundamentals  of  Electrical  Merchandising 


By  Mr.  W.  L.  Goodwin' 


S.  A.  Chase  and  I  have  just  completed  a  trip  which 
started  in  New  York  and  covered  the  entire  country,  includ- 
ing Canada..  During  that  whole  trip  we  failed  to  hear  a  single 
note  of  criticism  against  the  business  methods  of  the  con- 
tractor-dealers. We  found  a  material  improvement  in  their 
credit  standing,  as  well  as  in  their  moral  standing. 

Today  the  contractors  have  the  interested  attention  of 
every  other  group  in  the  industry,  and  you  have  proved  your 
ability  to  carry  through  the  tasks  that  you  have  set  for  the 
industry. 

But,  speaking  in  general  terms  makes  it  difficult  for  the 
average  man  to  apply  them  to  his  daily  business. 

Better  merchandising,  or  merchandising  opportunities, 
are  present  on  every  hand,  but  for  you  to  take  them  back 
to  your  home,  and  apply  them,  is  the  difficult  thing. 

The  trade  press  of  this  country  have  done  commendable 
work  in  carrying  the  message  of  better  merchandising.  But 
without  your  application  of  the  ideas  suggested,  time  has 
been  wasted,  and  money  uselessly  spent. 

In  this  travel  around  the  country  I  ascertained  that  there 
is  a  keen  desire  on  the  part  of  those  contractors  into  that 
branch  of  the  business.  Lack  of  men  to  man  the  institution, 
and  lack  of  knowledge  as  to  the  correct  thing  to  do,  has 
caused  many  to  hesitate  upon  embarking  in  the  merchandis- 
ing enterprise. 

Notwithstanding  that  fact,  however,  some  350  stores 
have  been  opened  within  the  past  two  years,  with  only  one 
failure  recorded,  to  my  knowledge,  and  that  is  evidence,  in 
my  opinion,  that  we  electrical  men  have  acquired  some  abil- 
ity in  the  conduct  of  retail  stores.  Merchandising,  in  itself, 
is  a  very  simple  thing  to  those  who  understand  it.  It  has 
been  said  that  people  must  possess  a  natural  ability  to  con- 
duct a  retail  business.  That  is  true  only  to  a  certain  extent. 
But  with  men  of  intelligence  and  experience,  such  as  most 
of  the  men  in  the  electrical  industry  are,  I  feel  that  we  have 
the  talent  in  the  organization  to  carry,  for  all  time  in  the 
future,  a  satisfactory  and  com|)lete  public  service  on  the  part 
of  the  electrical  people. 

The  Electrical  Business  for  Electrical  People 

We  find  in  this  field  of  merchandising,  the  greatest  op- 
portunity for  development.    The  way  that  the  electrical  men 

"Before  Convention  of  the  National  Klcctrical  Contractors  and  Deal- 
cm'  Association  at  Waukesha  Hcacli,  Wis. 


are  taking  hold  of  this  problem  convinces  me  that  once  more 
we  have  set  a  pace  in  merchandising  that  must  be  followed 
by  other  merchants,  and  that  we  are  once  more  regaining  to 
the  electrical  industry  that  part  of  the  business  which  was 
fast  getting  away  from  the  electrical  people.  We  have,  of 
course,  no  desire  to  drive  from  the  business  those  concerns 
that  take  on  our  lines,  as  an  incidental  part  of  their  business. 
But  we  do  wish  to  establish  practices  in  the  trade  that  might 
well  be  followed  by  others. 

If  we  accomplish  the  tasks  set  before  us,  in  establishing 
proper  policies,  and  rendering  the  right  kind  of  public  ser- 
vice, then  we  may  be  sure  that  this  electrical  industry,  from 
the  retail  standpoint,  will  be  preserved  to  electrical  people. 
With  that  idea  in  mind  we  are  going  to  present  some  of  the 
Fundamentals  of  Merchandising. 

The  Crying  Need 

The  most  crying  need,  at  the  present  time,  is  the  main- 
tenance of  proper  retail  stores.  That  is  perfectly  obvious. 
And,  next  to  that  in  importance,  to  my  mind,  is  the  need  of 
improved  packing  methods — the  improvement  of  packing  to 
the  extent  that  the  commodities  may  be  standardized  and  the 
cost  of  conducting  the  sale  of  them  reduced  to  a  minimum. 

The  products  in  the  store  of  the  average  electrical  dealer 
present  a  most  miserable  appearance,  and  it  is  utterly  impos- 
sible for  any  electrical  dealer  to  maintain  a  well-ordered 
store  with  the  products  now  given  to  him,  the  facilities  at  his 
command  for  window  displays  being  totally  inadequate  for 
the  job  to  be  done. 

Proper  Boxing  Helps  Sell  Goods 

Following  that  suggestion,  several  manufacturers  have 
already  started  to  study  this  question,  and  improve  their 
packing  methods.  A  few  tests  that  we  have  made  during  the 
past  six  months  may  prove  of  interest  to  you. 

A  particular  bell-ringing  transformer,  on  display  in  a  re- 
tail store  in  New  York  City,  resulted,  as  the  dealer  reported, 
in  the  sale  of  only  two  transformers  in  a  period  of  thirty  days. 

That  same  product,  packed  in  proper  packages,  for  a 
l)roper  window  display,  sold  203  of  these  bell-ringing  trans- 
formers in  thirty  days,  proving  conclusively  that  in  the  first 
instance  the  dealer  had  not  been  provided  with  proper  facil- 
ities to  sell  the  product. 

If  you  contractor-dealers  will  point  out  to  the  manu- 
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facturers  this  opportunity  to  improve  the  m.ethod  in  getting 
their  products  to  you,  you  will  decrease  your  overhead  ex- 
pense. 

The  most  important  feature  in  entering  a  retail  business 
is  location,  as  we  will  take  occasion  to  point  out  later  on. 

Value  of  Good  Location 

The  next  most  important  feature  is  the  selection  and 
character  of  goods  known  to  you,  that  are  saleable  in  your 
community.  .\  very  good  location,  backed  up  by  the  most 
efficient  management  and  knowledge  of  the  business,  will 


Electrical  goods  should  be  "turned"  six  times 
a  year  at  least.  Eight  and  ten  times  is  not  un- 
common. The  quicker  the  turnover  the  fresher 
the  stock,  and,  in  consequence,  the  quicker  the 
turnover.    It's  cumulative. 


prove  unsuccessful,  if  the  merchandise  offered  is  not  sale- 
able in  the  particular  community  in  which  the  store  is  locat- 
ed. Local  demands  represents  a  large  percentage  of  the  op- 
portunity for  success. 

•  The  enjoyment  of  large  demand  does  not  necessarily 
mean  greater  net  profits.  Increased  demand  is  of  ijo  value  if 
the  increase  in  compensation  is  offset  by  an  even  larger  in- 
crease in  selling  expense.  Wef  should  only  require  reason- 
able sales  effort  on  the  part  of  the  dealer,  to  make  a  sale. 
Therefore,  the  manufacturers  and  jobbers  must  assist  you 
in  popularizing  the  product  which  they  manufacture,  in  the 
community  in  which  you  operate. 

.•\nd  so  you  should  give  much  consideration  to  what  I 
call  local  demand — a  knowledge  of  a  particular  product  in 
the  local  community,  and.  so  far  as  it  is  possible  to  do  so, 
serve  that  product  to  your  community. 

Concentrate  Your  Business 

Next  in  importance  is  concentration  of  business.  Much 
time  and  money  has  been  wasted  by  dealers,  in  an  attempt  to 
carry  every  conceivable  product  to  take  care  of  an  occasional 
demand.  Concentrated  sales  effort  on  the  part  of  the  dealer, 
on  any  line  or  lines  that  he  may  select,  in  my  opinion,  will 
produce  the  best  results. 

Co-operation  of  jobbers  and  central  stations  in  your  local 
community  is  vital  to  the  success  of  any  retail  business. 

Employees  who  have  a  knowledge  of  the  electrical  busi- 
ness, and  are  capable  of  answering  such  technical  questions 
as  the  public  might  raise,  are  absolutely  essential.  To  the 
degree  that  we  acquire  well-informed  sales  people,  just  to 
that  degree  will  we  maintain  our  competition  with  other  mer- 
chants. 

Read  the  Trade  Papers 

Keep  posted  upon  every  up-to-date  idea.  This  can  only  be 
acquired  by  reading  the  trade  papers.  I  would  suggest  that 
we  consider  it  almost  a  religion — the  necessity  of  reading, 
each  morning,  for  not  less  than  fifteen  minutes,  some  good 
trade  paper.  We  are  more  or  less  deficient  in  reading  the 
very  valuable  information  available  through  the  medium  of 
the  trade  press. 

Next  in  importance,  in  the  retail  merchandising  proposi- 
tion, comes  local  newspaper  advertising.  We  mtfst  acquire 
the  habit  of  local  newspaper  advertising.  It  should  not,  in 
any  way,  be  considered  an  additional  burden,  or  expense. 
You  cannot  successfully  conduct  a  retail  store  without  local 
newspaper  advertising.  I  would  like  to  see  the  electrical 
industry  acquire  that  habit,  at  a  very  early  date. 

The  tendency  on  the  part  of  dealers  to  argue  with  cus- 
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tomers  about  goods  that  have  proved  unsatisfactory  is  a  thing 
that  should  be  eliminated.  I  believe  we  should  adopt  a  slogan 
that  no  sale  is  made  unless  the  customer  is  satisfied,  and 
freely  take  back  any  article  that  may  have  proved  unsatis- 
factory to  the  customer. 

We  should  hesitate  to  sell  to  the  consumer  an  article  of 
unknown  value  to  us.  Merely  because  an  increased  margin  of 
profit  is  offered  is  no  reason  for  our  selling  goods  of  unknown 
merit.  There  are  too  many  articles  on  the  market  of  known 
merit,  and  the  tendency  on  the  part  of  dealers,  after  a  line 
has  been  established  and  a  popular  demand  created,  when  a 
new  and  cheaper  line  comes  on  to  the  market,  to  take  on  this 
new  line,  should  be  deprecated. 

The  public  will  purchase  from  electrical  people  because 
of  the  superior  knowledge  of  electrical  matters  that,  they 
believe,  the  electrical  man  possesses.  Time  alone  will  prove 
whether  we  are  utilizing  that  superior  knowledge  to  the  best 
advantage. 

Window  Display  Dealer's  Biggest  Asset 

Perhaps  the  biggest  asset  of  a  dealer  is  the  window  dis- 
play, which  by  no  means  is  utilized  to  the  maximum  effic- 
iency at  this  time.  Facilities  have  not  been  provided  to  make 
the  proper  display,  except  in  a  few  specialized  lines.  More 
important  than  an  extra  5  or  10  per  cent,  discount  is  an  at- 
tractive window  display.  Urge  manufacturers  to  give  you 
the  facilities  to  display  your  appliances  and  materials,  and 
utilize  your  window  display.  Follow  the  experience  of  the 
best  merchants  in  your  community — the  department  store. 
.\nd  bear  in  mind  that  the  selection  of  the  most  desirable 
location  in  the  community  is  the  occasion  for  window  dis- 
play. A  good  store,  in  a  good  location,  is  of  no  value  with- 
out an  attractive  window  display.  That  is  the  biggest  asset 
that  you  possess  once  you  have  established  your  location, 
and  you  should  utilize  it  to  its  maximum  efficiency. 

Standard  Plugs  and  Receptacles 

The  most  important  item  that  retards  retail  development, 
to  my  mind,  at  this  time  is  the  lack  of  standardization  of 
wall,  or  convenience,  receptacles — lack  of  standardization  of 
plugs  and  receptacles  on  current-consuming  appliances,  such 
as  toasters,  flatirons,  vacuum  cleaners  and  other  devices.  That 
lack  of  standardization  is  due,  solely,  to  the  petty  jealousies  of 
the  various  manufacturers. 

There  is  no  medium  that  I  know  of  that  can  enforce 
standardization  of  these  things,  except  the  contractor-dealer. 
I  would  like  to  see  some  action  taken  that  would  cause  the 
manufacturers  of  this  country  to  appreciate  that  they  are  re- 
tarding the  growth  of  the  entire  industry  by  their  petty  jeal- 


Practically  every  one  likes  to  be  waited  on  by 
a  salesman — not  a  "clerk."  He  must  know  his 
goods  and  be  able  to  explain  them  in  every-day 
language. 


ousies  and  selfishness,  in  trying  to  put  over  their  pet  designs 
of  receptacles. 

We  must  first  require  a  standard  receptacle  and  then 
back  it  up  with  a  campaign  to  rip  out  every  wall  receptacle 
in  this  country  that  doesn't  fit  that  standard.  Twenty  or 
twenty-five  years  thereafter  we  must  follow  the  example  set 
by  the  manufacturers  of  incandescent  lamps,  and  then,  next, 
we  must  do  something  to  enforce,  on  the  part  of  the  appli- 
ance manufacturers,  interchangeable  receptacles.  For  intel- 
ligent men  to  continue,  in  these  modern  times,  selling  one 
or  miore  dozen  appliances,  and  requiring  the  purchaser  to 
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buy  a  different  plug  and  provide  a  different  receptacle  for 
each  one,  reflects  no  credit  upon  our  industry.  Each  plug 
and  receptacle  should  be  standardized,  just  as  the  incandes- 
cent lamp  has  been  standardized.  What  the  standard  is  I 
care  not,  and  who  suffers  by  the  bringing  about  of  such 
standardizataon  I  care  not.  Even  those  who  may  be  first 
to  suffer  considerable  loss  in  the  bringing  about  of  this 
change  would  reap  their  reward  in  compound  interest  in  a 
very  short  time. 

Save  Time 

I  would  like  to  see  the  contractors  establish  locally  "cus- 
tomers' records,"  so  that  each  consumer  may  be  recorded  as 
to  the  appliances  in  use  in  his  home.  Much  time  and  a  con- 
siderable amount  of  money  is  being  wasted  in  useless  selling 
and  house-to-house  solicitation,  trying  to  reach  consumers 
with  device's  that  they  have  already  purchased.  In  a  num- 
ber of  communities  in  this  country  careful  records  are  kept 
through  the  card  system  by  dealers  and  central  stations,  and 
much  time  and  m'oney  can  be  saved  if  such  a  record  is  kept. 

We  arg  wasting  much  time,  and  the  time  of  the  con- 
sumer in  campaigns  designed  to  interest  them  in,  for  instance, 
flatirons,  when  they  already  have  one  in  use.  If  we  have  a 
knowledge  of  what  the  customer  possesses,  then  we  will  ap- 
ply intelligent  salesmanship,  and  try  to  reach  them  with  a 
device  which  we  might  sell  to  them.' 


Suggestions  for  Increasing  the  Sale  of  Electric 
Washing  Machines — The  Housewife  in  Aver- 
age Circumstances  is  Your  Best  Prospect 

The  Society  for  Electrical  Development,  in  its  last  issue 
of  "Sales  Service,"  gives  some  valuable  hints  on  selling  elec- 
tric washing  machines,  intended  to  assist  the  individual  con- 
tractor-dealer. It  is  assumed  that  you  have  an  agency  for 
some  one  of  the  many  good  washers.  Having  decided  to 
go  after  the  washing  machine  business,  your  first  move 
should  be  to  study  the  field. 

What  is  Your  Field  ? 

Into  what  class  will  your  prospects  fall  ?  Bear  in  mind 
that  it  is  by  no  means  always  the  wealthy  who  are  the  best 
prospects.  On  the  contrary  this  class,  being  able  to  afford 
more  servants,  are  often  the  poorest  prospects.  It  is  really 
the  big  middle  class,  the  women  who  do  their  own  house- 
work, who  will  most  appreciate  the  advantages  of  washing 
electrically.  It  is  interesting  to  note  that  only  about  15  per 
cent,  of  the  families  in  this  country  employ  servants. 

Go  to  your  central  station  and  find  out  where  the  largest 
number  of  new  customers  are  coming  from  Is  there  a  new 
industrial  development  in  your  locality 

Consider  the  real  estate  men.  In  one  of  the  new  addi- 
tions in  a  certain  large  city  electric  washers  and  ranges  have 
been  installed  in  each  house  by  the  builders.  Flats  and 
apartments,  contrary  to  some  opinions,  offer  excellent  op- 
portunities for  washer  sales. 

Classify  the  prospects,  arrange  them  according  to  loca- 
tion and  financial  means  and  as  far  as  possible  group  them. 
You  will  save  your  salesman's  time  and  your  own  money 
if  you  concentrate  on  one  district  at  a  time.  When  you 
have  made  one  sale  in  a  block  work  hard  on  the  other 
prospects  in  that  street. 

Never  let  an  inquiry  get  "cold."  When  you  get  a  live 
lead  have  it  followed  up  promptly  even  if  it  is  outside  the 
district  which  you  are  working  at  that  particular  time. 

Presenting  the  Idea 

If  you  employ  salesmen  get  the  right  kind.  Insist  on 
their  representing  you  properly.  Down-at-the-heel  men  arc 
pretty  sure  to  do  you  more  harm  than  good.  We  will  not 


go  into  the  question  of  training  salesmen  here,  but  the  man- 
facturers  will  be  able  to  help  you  on  that  point  and  the 
Society  will  also  give  you  assistance  if  you  need  it. 

If  you  do  not  employ  salesmen  to  any  extent  you  must 
more  than  ever,  depend  upon  the  mails  and  other  forms  of 
advertising  to  do  the  preliminary  selling  work — to  get  the 
prospect  up  to  the  point  where  a  demonstration  or  sale  can 
lie  arranged. 

The  idea  of  washing  electrically  should  be  presented  to 
the  prospect  as  a  distinct  saving.  Some  women  will  have 
to  be  sold  on  the  advantages  of  the  electric  washer,  but 
you  will  probably  find  that  a  large  number  are  already  con- 
vinced that  they  would  like  to  have  a  washer  but  cannot  see 
how  they  can  afford  it.  This  brings  us  to  the  question  of 
"easy  payments"  and  it  may  be  said  in  passing  that  the 
majority  of  washers  will  have  to  be  sold  on  that  plan. 

The  Price 

The  total  selling  price  of  an  electric  washer  appears  high 
— unless  it  is  sold  definitely  on  its  performance  before  price 
is  even  mentioned.  That  price  need  not  be  a  bar  to  sales 
is  proven  by  a  glance  at  some  of  the  other  articles  which 
have  sold  in  spite  of  price;, 

Kitchen  Cabinet  vs.  Kitchen  Table. 
Electric  Iron  vs.  Sad  Iron. 
Electric  Cleaner  vs.  Broom. 

The  time  payment  plan  should  and  will  solve  most  of  the 
I)rice  difficulties.  We  will  not  go  into  details  of  the  var- 
ious methods  of  financing  time  payment  sales.  It  should 
be  borne  in  mind,  however,  that  the  tendency  is  to  reduce 
the  length  of  the  payment  period.  The  good  salesman  will 
make  the  best  terms  possible  and  will  aften  be  surprised 
himself  to  find  that  he  can  get  cash  in  full. 

There  are  not  many  people,  even  among  those  using 
electric  washers,  who  appreciate  the  real  saving  in  dollars 
and  cents.  Here  is  an  argument  which,  with  care,  you  can 
use  on  most  any  class  of  prospect. 

Show  How  Washer  Pays  for  Itself 

With  Electric  Washer 


Laundress,  1  day,  wash  and  iron    .$2.00 

Her  carfare   .10 

Her  meals,  two   .70 

Current  for  washing   .05 


Cost  with  washer   $2.85 

Without  Electric  Washer 

Laundress,  1  day,  washing   $2.00 

Laundress,  1  day,  ironing   2.00 

Her  carfare,  2  days   .20 

Her  meals,  2  per  day   1.40 

Wear  on  clothes  (approximate)    .50 


Cost  without  washer   $6.10 

Cost  with  washer   2.85 


Saving  per  week   $3.85 


There  is  a  saving  in  52  weeks  of  the  year  of  $169.00  or 
more  than  enough  to  pay  for  the  washer.  It  should  be 
noted  that  the  wages  of  the  laundress  will  be,  in  many 
cases,  higher  than  we  have  placed  them. 

In  this  same  connection  the  point  should  be  made  that 
it  is  often  difficult  to  get  a  laundress  at  any  price  unless' 
an  electric  washer  is  used.  To  the  woman  who  does  her 
own  washing  it  may  be  necessary  to  convince  her  that  her 
own  time  is  worth  something.  She  will  save  a  day  of  her 
own  time  »if  she  uses  the  electric,  to  say  nothing  of  the  re- 
lief from  the  most  disagreeable  of  household  tasks. 

Therefore  in  selling,  talk  the  labor  saving  (with  or  with- 
out laundress)  the  clothes  saving  because  there  is  no  rub- 
bing; the  time  saving,  because  several  pieces  are  washed 
at  one  time;  the  money  saving,  because  requiring  less  time. 

For  every  ©Ejection  to  the  electric  washer  there  are  two 
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nood  reasons  why  the  prospect  should  use  it.  It  is  not 
necessary  to  give  all  the  reasons  here  as  all  manufacturers' 
literature  gives  them.  If  the  manufacturer  puts  out  a  sales 
manual  see  that  every  one  connected  with  the  selling  of 
wash«rs  in  your  organization  is  familiar  with  it.  You  will 
get  other  favorable  arguments  from  the  users  of  washers 
right  in  your  own  town. 


Efficiency  in  the  Repair  Business 


In  being  asked  to  take  a  part  in  this  section  meeting 
I  was  assigned  the  subject,  "What  Constitutes  Efficiency  in 
the  Repair  Business."  I  accepted  this  subject  with  certain 
reservations  as  the  experience  of  my  company  and  myself  has 
l)een  a  long  way  from  sufficient  to  have  me  begin  to  tell 
you  all  that  goes  to  make  up  efficiency  in  the  repair  business, 
and  therefore  I  believe  my  subject  should  be  stated  more 
properly  as  "The  Importance  of  Efficiency  in  the  Repair 
Husiness." 

In  the  development  of  the  contractor-dealer's  business 
(luring  the  period  of  reorganization  and  readjustment  since 
( )cti)ber,  1917,  when  VVm.  L.  Goodwin  pointed  the  way  to 
larger  fields  of  endeavor  and  greater  possibilities  for  us. 
there  has  come  to  many  contractors  the  realization  of  the 
opportunities  to  be  had  in  the  sale  of  used  and  rebuilt  elec- 
trical machinery  and  the  repairs  of  this  equipment.  I  shall 
not  discuss  the  business  of  selling  used  machinery  which  our 
company  has  found  profitable,  but  I  want  to  give  you  briefly 
the  result  of  our  experience  in  repairing  and  rebuilding 
electrical  equipment  and  to  point  out  to  you  how  important 
efficiency  is  in  this  line  of  work. 

The  repair  shop  of  the  contractor  a  very  short  time  ago 
was  not  much  more  than  the  corner  of  the  stock  room.  In 
some  cases  he  had  a  small  room  set  aside  for  this  work, 
but  the  one  or  two  men  employed  at  that  time  did  not  ap- 
pear to  him  of  sufficient  importance  to  provide  these  men 
with  either  the  proper  place  or  equipment  so  that  they  could 
make  a  showing  that  was  at  all  comparable  with  the  wiring 
and  construction  department.  Our  company  passed  through 
this  stage  of  development  and  then  we  began  to  realize  that 
by  giving  our  machinery  repair  department  just  a  small  part 
of  the  attention  the  construction  department  was  receiving 
that  in  a  short  time  it  began  to  show  real  results  and  looked 
like  a  paying  proposition.  We  then  turned  our  attention  to 
the  department  with  the  idea  that  it  should  become  as  im- 
portant a  factor  to  our  total  business  as  the  construction 
department.  The  plan  we  followed  started  out  with  a  care- 
ful study  of  the  best  way  to  get  machinery  repair  business 
and  the  proper  way  to  handle  it  after  we  were  able  to  get 
it.    Our  plan  therefore  developed  as  follows: 

How  to  Get  the  Business 

We  found  in  this  connection  that  three  important  factors 
were  essential  in  going  after  repair  business.  It  was  neces- 
sary to:  1st,  advertise  in  the  local  newspapers  and  the  trade 
papers.  The  repair  business  is  entirely  different  from  con- 
tracting  or  merchandising  in  that  the  average  consumer  who 
needs  your  service  has  no  idea  of  where  he  can  go  to  get  a 
good  job  of  repair  work  done  and  in  the  case  of  the  large 
industrial  plant  they  usually  have  done  their  own  repair 
work,  or  sent  it  to  the  repair  shop  of  the  manufacturer  of 
their  electrical  equipment.  We  found  also  an  excellent  ad- 
vertising medium  was  a  series  of  letters  sent  to  the  custom- 
ers, enclosing  advertising  blotters.  The  third  and  most  im- 
portant fact  in  the  How  to  Get  the  Business  Plan  we  found 

*A  paper  presented  by  Mr.  C.  T.  Jamison,  of  Milwaukee,  at  the 
l!)th  Annual   Convention   of   Electrical  Contractor-Dealers. 


to  be  a  good  live  salesman,  whom  we  sent  out  to  sell  what 
we  termed  as  electrical  repair  service,  and  we  found  by  care- 
fully following  up  our  advertising  we  were  able  to  get  busi- 
ness from  companies  who  formerly  had  told  us  they  were 
not  in  the  least  interested. 

A  salesman  of  this  service  need  not  call  oftener  than 
once  a  month  on  the  larger  plants  and  once  in  60  days  on 
the  small  plants.  By  persistently  following  this  plan  you 
can  get  your  share  of  the  repair  business  in  your  commun- 
ity. Now  that  you  have  the  business  the  next  part  of  the 
scheme  is  to  be  able  to  handle  it  properly  and  efficiently. 
It  is  even  necessary  for  you  in  some  cases  to  give  better 
service,  certainly  a  prompter  service  than  the  manufactur- 
ers' repair  shop,  if  you  expect  to  hold  the  business  of  the 
plant  or  customer  who  has  felt  he  was  fairly  well  taken  care 
of  before  you  sold  him.  It  is  therefore  of  primary  import- 
ance to  have  a  good  organization.  You  need  a  manager  of 
the  repair  department,  some  one  who  will  be  held  entirely 
responsible  for  the  proper  handling  of  the  work  and  this 
party,  may  be  at  the  same  time  your  .salesman.  We  found 
the  duties  of  the  manager  and  salesman  combined  nicely 
and  worked  out  much  the  same  as  in  our  construction  de- 
partment where  the  department  manager  is  responsible  for 
getting  all  business  and  supervising  the  work  after  we  get 
it.  It  is  necessary  also  to  have  a  service  man  who  can  assist 
with  the  purchasing  of  the  repair  department  materials. 
Then,  most  important  in  your  repair  shop  organization  is  the 
foreman  of  the  shop  who  must  be  a  man  of  practical  and 
technical  experience,  a  good  executive  in  handling  men  and 
a  person  who  is  willing  to  co-operate  with  your  other  peo- 
ple. It  is  necessary  also  to  have  a  good  stock  man  and  a 
careful  accounting  and  billing  department.  Promptness  and 
accuracy  in  sending  invoices  make  the  repair  business  a 
pleasure  because  a  large  part  of  the  work  is  labor,  and  all 
repair  business  should  be  handled  on  a  strictly  cash  basis. 

We  found  further  that  a  most  important  adjunct  to  our 
organization  was  proper  forms  for  making  records  of  each 
job  we  handle  and  we  have  developed  in  the  following  order 
a  customer  work  order,  the  confirming  order,  the  repair 
shop  order,  identification  tag  and  shipping  tickets.  The  im- 
portance of  your  organization  is  in  a  measure  secondary  to 
the  proper  equipment  of  your  shop.  We  have  found  that 
the  right  kind  of  equipment  such  as  coil  winding  and  tap- 
ing machines,  a  baking  oven  and  coil  dipping  tanks,  etc.,  are 
an  absolute  necessity  in  a  shop  that  expects  to  be  any  factor 
at  all  in  the  repair  business  because  without  the  equipment 
the  work  cannot  be  efficiently  handled  and  if  not  efficiently 
handled  it  is  not  profitable.  It  is  therefore  necessary  to  in- 
vest a  considerable  sum  of  money  in  the  proper  kind  of 
equipment,  and  for  this  reason  no  contractor  should  under- 
take to  go  into  the  repair  business  who  has  not  the  capital 
to  make  this  investment. 

I  have  now  briefly  outlined  what  our  company  has  found 
a  necessary  part  of  handling  the  repair  business  along  effi- 
cient lines.  There  are  many  details  that  I  have  not  touched 
upon  which  enter  into  the  conduct  of  the  repair  business, 
but  I  have  tried  to  show  you  how  all  important  is  the  mat- 
ter of  efficient  organization  and  equipment  to  this  business. 


Griffiths  Bros.,  manufacturers  of  paints  and  varnishes, 
were  very  busy  during  the  war  on  Government  orders,  but 
are  now  settling  down  to  cope  with  the  export  trade,  and 
have  already  made  several  shipments  to  Canada.  During  the 
war  the  company  manufactured  for  the  War  Office  a  new 
paint  for  guns  that  would  stand  the  tremendous  heat  result- 
ing from  incessant  firing  and  that  was  not  affected  by  cor- 
rosive gases  and  hard  weather  conditions.  This  paint  is  now 
largely  used  for  commercial  purposes,  and  is  a  great  success. 
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An  Educational  Exhibit 

A  novel  scheme  is  being  tried  out  by  the  Van  Dorn  & 
Dutton  C'ompany  of  Cleveland,  in  an  endeavor  to  educate 
the  public,  botli  technical  and  non-technical,  in  the  value 
and  use  of  their  equipment.  Kight  on  a  prominent  bank- 
corner  in  the  centre  of  the  city  this  company  have  obtained 
permission  to  place  a  quantity  of  their  equipment  and  main- 
tain it  in  operation  in  full  view  of  the  public.  For  example, 
in  the  photograph  shown,  spiral  bevel-geared  generating 
machinery  is  shown  in  the  actual  operation  of  cutting  gears 
from  forged  steel  blanks.  There  is  also  on  exhibit  an  ex- 
tensive panel  board  showing  various  transmissions,  differ- 
ential and  timing  gears  for  automobile  and  tractor  use,  also 
miscellaneous  spurs,  bevels,  spirals,  wormwheels,  racks  and 


Outdoor  display  by  the  Van   Dorn  &   Button   Company,  of  Cleveland — 
Commendable  both  from  an  advertising  and  educational  viewpoint 


sprockets,  etc.  It  is  said  that  this  model  demonstration  is 
daily  drawing  large  crowds  composed  of  every  class  of  cit- 
izen. It  is,  evidently,  a  feature  to  be  commended,  both  from 
an  advertising  point  of  view  for  the  company  and  an  edu- 
cational point  of  view  for  the  citizen. 


Seven  Cent  Fare  in  Montreal 

Montreal  tramway  fares  are  again  raised,  due  to  an  in- 
creased wage  schedule.  The  straight  fare  is  advanced  from 
6c.  to  7c.,  4  tickets  for  35c.,  instead  of  five;  workmen's  tickets, 
five  for  25c.,  instead  of  six.  The  new  tariff  will  give  an  aver- 
age fare  of  5.8c. 

The  annual  report  of  the  Tramways  Commission  states 
that  the  number  of  passengers  carried  during  the  twelve 
months  was  249,062,211;  paying  passengers  183,350,928;  trans- 
fers, 65,711,288;  gross  receipts  per  passenger,  3.47  cents; 
gross  receipts  per  paying  passenger,  4,72  cents;  receipts  per 
passenger  (transportation  of  passengers  only),  4.63  cents; 
total  operating  costs  and  taxes  per  paying  passenger,  3.64 
cents. 

The  report  adds:  It  is  interesting  to  compare  the  statis- 
tics of  Montreal  traffic  during  the  last  four  years.  It  is  point- 
ed out  that  the  total  expenses  of  operation  and  taxes  during 
the  fiscal  year  1915-1916,  which  were  $3,707,053  have  been 
augmented  during  the  fiscal  year,  1918-1919,  to  $6,672,140.  In 
other  words  an  increase  of  80  per  cent,  or  nearly  three  mil- 
lion dollars  while  the  transfer  receipts  have  not  increased 
more  than  thirty  per  cent. 

The  Commissioners  in  fixing  the  new  fares  base  their 
calculations  on  increased  traffic,  it  being  necessary  to  find 


$12,000,000  to  meet  all  charges  during  the  present  fiscal  year 
and  to  meet  a  deficit  made  between  February  and  June  this 
year.    The  total  receipts  for  last  year  were  $8,483,137. 


Canadian  Goods  Wanted  in  England 

Mr.  F.  I.  Spielman,  of  Spielman  Agencies,  has  just  re- 
turned from  a  business  visit  to  England,  particularly  in  con- 
nection with  the  firms  which  he  represents  on  this  side.  Gen- 
eral conditions,  he  states,  are  such  that  it  is  difficult  for  manu- 
facturers to  make  firm  quotations  and  to  promise  definite 
deliveries.  A  great  improvement,  however,  is  now  in  sight, 
and  Mr.  Spielman  is  confident  that  it  will  not  be  long  before 
Great  Britain  gets  down  to  a  satisfactory  basis.  The  in- 
dustrial unrest  after  all  is  not  surprising,  in  view  of  the  up- 
set which  resulted  from  the  war.  British  manufacturers  are 
keen  to  cultivate  business  with  Canada.  Canadian  goods  are 
in  favor  in  Great  Britain,  but  they  will  have  to  be  paid  for 
partly  bp  the  purchase  of  British  products. 

The  British  Aluminium  Co.,  for  which  Mr.  Spielman  is 
the  representative  in  Eastern  Canada,  has  made,  he  said, 
astonishing  development.  The  company  is  prepared  to  take 
care  of  all  orders  for  Canada  and  a  large  stock  is  held  in  the 
wareliouse  ir\  'Toronto. 


The  Ward  Leonard  Electric  Company,  Mount  Vernon, 
N.  Y.,  manufacturers  of  Vitrohm,  vitreous  enamelled,  resister 
units,  lamp  dimmers,  rheostats  and  electrical  controlling  de- 
vices, announce  the  removal  of  the  office  of  their  Philadelphia 
representative,  W.  M.  Tompkins,  from  the  Commonwealth 
Building  to  the  Bourse  Building  Machinery  Exhibit,  Phila- 
delphia. 


Polar  Cub  Vibrator 

The  A.  C.  Gilbert-Menzies  Company,  Toronto,  are  dis- 
tributing to  the  trade  the  popular  priced  Polar  Cub  vibrator. 
This  vibrator  is  built  around  the  universal  Polar  Cub  motor, 
with  die  cast  frame  and  fitted  with  cord  and  plug  ready  to 


use.  The  motor  is  nickel  plated,  the  handle  being  finished  in 
black  enamel.  Each  one  is  packed  in  an  attractive  carton 
and  carries  the  regular  Polar  Cub  guarantee. 


The  British  Ever-ready  Co.,  after  being  engaged  almost 
entirely  on  war  work,  are  getting  back  to  a  peace  footing,  and 
have  increased  their  equipment.  The  company  has  been  en- 
gaged in  developing  battery  sets  for  wireless  telegraphy  and 
telephony  for  aeroplanes. 


The  Canadian  Linderman  Company,  of  Woodstock,  Ont., 
who  carried  on  the  manufacture  of  shells  extensively  during 
the  war,  announce  that  they  will  commence  shortly  the  manu- 
facture of  unit  electric  light  and  power  systems. 


The  Shawinigan  Water  and  Power  Co.  have  opened  a 
New  York  office.  The  company  have  also  a  London  branch. 
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PHILLIPS 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works^  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Safety  Enclosing  Cover  for  Motor  Controlling 
Rheostats 

As  a  result  of  almost  continual  widespread  "Safety-First" 
campaigns,  the  necessity  for  safeguarding  all  machinery  and 
those  who  operate  it,  is  now  generally  recognized  throughout 
the  realm  of  industry  as  a  matter  of  vast  importance.  In 
the  electrical  field  rapid  progress  has  been  made  in  the  past 
few  years  in  designing  new  lines  of  apparatus,  redesigning 
old  ones  to  make  the  safety  feature  more  prominent,  and 
particular  attention  has  been  paid  to  motor  control  device 
because,  as  a  rule,  this  class  of  apparatus  is  handled  either 
by  unskilled  labor  or  by  those  not  familiar  with  electrical 
machinery,  and  the  necessity  for  a  fool-proof  installation  is 
the  more  obvious.  It  is  interesting  to  note  how  the  face 
plate  rheostat,  manufactured  by  the  Westinghouse  Electric 
and  Manufacturing  Company,  shown  in  Fig.  1,  is  protected, 
and  how  the  enclosing  covers  are  so  designed  that  they  can 
readily  be  applied  to  old  rheostats  to  make  old  installations 
strictly  modern. 

As  shown  in  the  illustrations  the  enclosing  cover  is  a 
soild  sheet  steel  l)o.x,  which  fits  tightly  against  the  rheostat 
base,  and  is  secured  l)y  four  corner  bolts.  Pivoted  to  the 
cover  are  two  cast  iron  arms,  one  with  the  operating  handle 


Fig.   1 — Rheostat  with  Face  Fig.    2 — Rheostat    ready  to 

Plate  Cover  attached  attach  cover,  showing  adapt- 

ers replacing  nuts,  and  fibre 
tube  replacing  handle 


on  the  outside,  and  one  within,  made  with  a  fork  to  engage 
the  rheostat  handle.  To  apply  a  safety  cover  to  an  old  rheo- 
stat it  is  only  necessary  to  remove  the  four  nuts  on  the  cor- 
ner studs  of  the  face  plate  and  replace  them  with  adapter 
nuts  and  studs,  furnished  with  the  cover.  The  rheostat  handle 
is  also  removed  and  a  fiber  tube  substituted.  The  cover  is 
then  put  on  so  that  the-  fork  on  the  inner  arm  engages  the 
insulating  tube  and  the  four  nuts  that  were  on  the  original 
rheostat  are  used  to  fasten  the  cover  in  place.  The  lead 
wires  from  the  rheostat  are  brought  through  insulating  bush- 
ings that  are  held  in  place  by  the  edge  of  the  cover.  While 
no  packing  is  used  to  make  the  cover  water-tight,  it  fits  so 
closely  that  it  ef¥ectually  prevents  the  entrance  of  metal 
chips,  saw  dust,  or  other  material  that  would  cause  injury 
to  the  rheostat.  The  cover  is  grounded  through  the  corner 
l)olts  and  being  insulated  from  live  parts,  renders  it  fool- 
proof and  makes  it  impossible  for  an  operator  to  accidental- 
ly receive  a  shock  through  coming  in  contact  with  the  work- 
ing parts  of  the  face  plate. 

The  use  of  these  covers  or  similar  devices  is  one  of  the 
important  requirements  of  the  modern  factory  or  machine 
shop,  and  in  some  localities  it  is  demanded  by  law.  These 
covers  fulfill  all  requirements  of  a  safety-first  device  and 
are  easily  and  readily  installed. 


For  the  ten  months  ending  July  31  the  earnings  of  the 
Southern  Canada  Power  Co.  totalled  $487,847,  a  gain  of  $93,- 
215,  or  23.6  per  cent.  Operating  expenses  increased  $40,147, 
or  18.3  per  cent,  leaving  the  net  earnings  at  $328,881,  an  in- 
crease of  $.'53,067,  or  30  per  cent. 


Current  News  and  Notes 


Almonte,  Ont. 

The  Electric  Light  and  Power  Commission  of  Almonte, 
Ont.,  have  advised  the  town  council  to  take  steps  to  acquire 
the  Wylae  power  plant,  a  privately  owned  enterprise,  as  an 
auxiliary  to  the  plant  already  owned  by  the  town. 

Boston  Creek,  Ont. 

The  Northern  Ontario  Light  and  Power  Company  havt 
entered  into  a  contract  to  supply  power  to  the  Miller-Inde- 
pendence Mine  where  there  is  being  installed  new  modern 
mining  equipment  to  be  electrically  operated.  The  trans- 
mission line  will  run  due  east  from  Boston  Creek,  following 
a  line  half  a  mile  south  of  the  north  boundary  of  the  town- 
ship of  Pacaud. 
Fredericton,  N.  B. 

Proposals  for  the  incorporation  of  the  St.  John  Valley 
Electric  Light  and  Power  Company,  a  new  organization,  seek- 
ing rights  in  Victoria,  York  and  Carleton  counties,  have  been 
placed  before  the  New  Brunswick  legislature.  It  is  under- 
stood the  new  company's  plan  will  be  to  secure  power  from 
the  Maine  and  New  Brunswick  Power  Company's  plant  at 
Aroostock  Falls;  erect  pole  lines  and  distribute  primarily  in 
the  rural  distrcts  as  well  as  in  the  towns  and  villages  in  St. 
John  \'alley  from  Perth  to  Woodstock.  These  districts  are 
now  without  electricity,  including  Kilburn,  Bath,  Florence- 
ville  and  Hartland. 
Guelph,  Ont. 

The  Wendigo  Power  Company,  with  head  office  in 
Guelph,  Ont.,  has  been  incorporated  for  the  purpose  of  de- 
veloping hydro  power  on  Wendigo  Lake  and  certain  parts 
of  the  Blanche  River.  The  plant  will  be  located  about  20 
miles  south  of  Larder  Lake  and  the  ultimate  development  is 
given  as  about  4,000  h.p.  The  capital  stock  of  the  company 
is  $1,000,000. 

Montreal,  Que. 

Martel  &  Company,  Limited,  Montreal,  electricians,  have 
been  granted  a  charter. 

The  Clarke  Delorme  Electric  Supply  Company,  Mon- 
treal, have  registered. 

Ballard  Broth  ers,  electrical  supplies,  Montreal,  Que.,  have 
registered. 
Smiths  Falls,  Ont. 

A  new  switchboard  is  being  installed  in  the  Gould  plant 
of  the  Hydro-Electric  Power  Commission  at  Smiths  Falls, 
Ont. 

St.  Angele,  Que. 

La  Compagnie  Electrique  de  Ste.  Angele,  Ltd.,  St.  An- 
gele, Quebec,  have  been  granted  a  charter. 
Stratford,  Ont. 

The  new  distributing  station  of  the  Hydro-electric  Power 
Commission  at  Stratford,  Ont.,  was  opened  on  August  29. 
St.  Catharines,  Ont. 

A  Canadian  company — a  consolidation  of  the  Canadian 
interests  of  P.  R.  Mallory  &  Co.,  Inc.,  the  Liberty  Electric 
Corporation  and  the  Abenderoth  Company,  all  of  Port  Ches- 
ter, N.  Y.,  and  P.  G.  Nicboff  &  Company,  of  Chicago— has 
leased  the  factory  in  St.  Catharines  operated  during  the  war 
as  a  munitions  plant  by  the  St.  Catharines  Machinery,  Limit- 
ed. Tungsten  products  will  be  manufactured  by  the  new  com- 
pany. 

St.  John,  N.  B. 

At  a  meeting  of  the  directors  of  the  New  Brunswick  Tele- 
phone Company,  recently  held  in  St.  John,  it  was  decided  to 
ask  for  an  immediate  increase  in  rates. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


You  Know 

the  Noise! 

caused  by  commutators  sparking-  and 
flashing — the  result  of  undue  friction  be- 
tween brushes.  This  trouble  can  be  cured 
by  fitting  your  machines  with 

They  run  smooth,  do  aw^ay  with  the  con- 
tinual cleaning,  replacing  and  resetting 
because  these  brushes  are  frictionless  and 
self-lubricating.  Try  "NO  SPARK" 
Brushes.  Other  engineers  are  enthusias- 
tic over  them.    Why  not  you? 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


FOR  CONNECTING 
BRANCHES  TO  THE 
MAIN 

Does    not    splice    the    main — 
simply  clamps  onto  it. 
The  Cable  Tap  can  be  furnished 
to   connect    any    size  branch 
wire  to  any  size  main  wire. 

Full  data  in  the  Dessert 
15th  year  catalog. 


Dossert  &  Company  n^e 

H.  B.  LOGAN,  President. 
Irving   Smith,    Canadian  Representative, 
602  New  Birks  Bldg.,  Montreal,  Que. 


W.  41»t  St. 
W  YORK 


Write  for  Prices 


on 


Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut    to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 
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PETRIE'S  LIST 

of  NEW  and  USED 

MOTORS 


are  charged   at   two  centi  a 


Publisher's  Notice 

Advertisements  under   "Situation   Wanted"  or   "Situation  Vacant' 
word  per  insertion,  minimum  charge  60  cents. 

Advertisements  for  tenders,  ecjuipnient,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

$2.80  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  2.3rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


Motors  For  Sale 


We  have  for  sale  about  100  D.  C.  motors, 
ranging  in  size  from  H  H.  P.,  1600  r.p.m.,  to 
100    H.    P.,   430  r.p.m, 

These  are  Canadian  General  Electric,  Chap- 
man &  Walker  Ltd.,  and  Canadian  Westing- 
liouse  Company,  Ltd.  motors. 

They  will  be  disposed  of  under  a  guarantee 
of  good  running  condition  and  prices  and  terms 

will  be  made  to  suit. 

AW  are  offered  subject  to  prior  sale. 
Itemized   list  furnished   upon   request.  Write, 

Purchasing  Department 

Lake  Superior  Paper  Co.,  Ltd. 

Sault  Ste.  Marie,  Ont. 

16-21 


William  Hasbeen 

William  Ha.sbecii  i,s  in  a  rut.  He  H.^S 
BEEN  doing  the  same  old  thing.s  in  the 
same  old  way  for  many  years.  There  is 
as  much  hope  of  ever  hearing  anything 
new  from  William  Hasbeen  as  there  is 
hope  of  the  Kaiser  joining  the  Red 
Cross. 

"No."  he  tells  the  jobbers'  salesmen, 
"1  don't  think  I  want  any  of  those  new 
apliances.  I  know  what  my  customers 
want  and  they  are  used  to  my  ways.  No. 
1  think  I'll  stick  to  the  old  line."  If 
some  demonstrator  wants  to  show  him 
a  clever  selling  stunt,  or  a  novel  adver- 
tising idea,  he  "hasn't  time." 

Of  course,  his  trade  lops  off  wonder- 
fully year  hy  year  and  his  old  customers 
go  to  the  progressive  up-to-the-minute 
dealer  for  their  electrical  needs. 

Some  day,  a  short — a  very  short — no- 
tice will  appear  in  the  "just  passed 
away"  coliimn  of  the  local  Bugle. — Con- 
tact. 


No. 

11.  P. 

Phase 

Cycle 
25 

Volts 

Speed 

Maker 

1 

KXJ 

:< 

5.'50 

4K0 

Wenir 

1 

(ill 

.{ 

2.'» 

."id 

7.50 

Cr.-Wb. 

2 

52 

.i 

25 

560 

720 

I.anc4siiire 

1 

50 

3 

25 

S-W 

720 

Westg. 

1 

40 

:{ 

2r, 

r,r,n 

7'20 

Marland 

2 

35 

3 

25 

550 

720 

We»tg. 

1 

30 

3 

25 

550 

1500 

T.  &  H. 

1 

30 

3 

25 

650 

720 

Weitg. 

1 

30 

(iO 

220 

720 

F.-M. 

1 

25 

ti 

25 

550 

1440 

J.  &  M. 

1 

25 

2 

60 

220 

945 

Westg. 

1 

20 

2tj 

rm 

14411 

J.  &  .M. 

2 

15 

3 

25 

550 

1400 

I^ncasiiire 

2 
1 

l.T 

3 

2r, 

r,r,n 

730 

Westg. 

12 

3 

2-> 

')')<) 

720 

Lancashire 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

J.  &  M. 

1 

3 

25 

550 

1500 

I-ang-Dav. 

1 

TA 

3 

25 

550 

750 

C.  G.  E. 

1 

5 

3 

25 

550 

1440 

Excelsior 

1 

3 

25 

550 

7.51) 

C.  G.  E. 

2 

4 

3 

25 

5.50 

1400 

Excelsior 

1 

:t 

3 

;").">(  1 

14^tO 

Excelsior 

1 

1 

3 

60 

550 

1700 

Westg. 

1 

'A 

3 

25 

550 

1400 

R.    &  M. 

Writ*  Us  (or  Pricss 


H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto.  Ont. 


Subscribe  for  the 
ELECTRICAL  NEWS 
$2.00  per  year 


Canadian  Drill  &  Electric  Box  Company,  Limited 

 1402-10  Queen  Street  East,  TORONTO  

This  Box  is  Finished  with  the 

New  Galvanizing  Process 

of  which  we  are  the  originators.  This  process  gives 
a  superb  finish  which  is  much  superior  to  japan,  both 
in  appearance  and  durability.     It  resists  the  acid  tist. 

Our  New  Service  Box  No.  1005,  30  Amp.,  125  volt,  double 
pole  size  8  in.  long,  5'A  in.  wide,  2'A  in.  deep.  It  has  a  carry- 
ing capacity  up  to  standard  and  is  approved  by  Hydro- Electric 
Power  Commission. 

Drop  in  and  examine  these  boxes.     They  will  indeed  meet 
with  your  approval  and  verify  the  claims  we  make  for  them. 

We  carry  a  complete  line  from  30  amp.,  125  volt  up  to  and 
including  1200  amp.,  600  volt,  and  we  always  have  on  hand 
rom  4000  ta  5000  type   K  boxes  ready  for  delivery. 


Form  Steel  Boxes,  Motor  Starting  Switches  (Endos'ed),  Motor 
Drip  Pans,  Motor  Covers,  Rheostat  Boxes  and  Accessories 
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MOTORS,  GENERATORS  & 
TRANSFORMERS 


Immediate  Delivery 


MOTORS 

MOTORS 

25  cycle,  550  volt,  3  phase 

60  cycle,  550  volt,  3  phase 

No. 

H.P. 

R.P.M 

Make 

No. 

H.P.  R.P.M 

Make 

200 

485 

Westinghouse 

1 

150  580 

Westinghouse 

2 

200 

485 

Westinghouse 

1 

125  720 

Crocker  Wheeler 

1 

200 

485 

C.  G.  E. 

1 

100  720 

C.  G.  E. 

1 

l.-)0 

485 

C.  G.  E. 

50  850 

Westinghouse 

1 

100 

720 

Westinghouse 

40  850 

Westinghouse 

60 

720 

Crocker  Wheeler 

30  850 

Westinghouse 

»> 

50 

720 

Westinghouse 

•;:>  850 

Westinghouse 

1 

40 

720 

Crocker  Wheeler 

1 

2j 

720 

C.  G.  E. 

2 

20 

720 

Westinghouse 

1 

19 

720 

L.  D.  &  M. 

•> 

1.-. 

720 

Crocker  Wheeler 

1 

lo 

1400 

L.  D.  &  M. 

1 

10 

1400 

L.  D.  &  M. 

25  cycle,  2200  volt,  3  phase 

60  cycle,  2200 

volt,  3  phase 

No. 

H.l". 

R.P.M 

Make 

No. 

H.P.  .  R.P.M 

Make 

2 

2.-i0 

720 

Westinghouse 

1 

150  580 

Westinghouse 

1 

200 

485 

C.  G.  E. 

1 

200 

485 

C.  G.  E. 

1 

l.i0 

485 

C.  G.  E. 

2 

100 

720 

C.  G.  E, 

25  cycle,  220 

volt,  3  phase 

60  cycle,  220 

volt,-  3  phase 

No. 

H.P. 

R.P.M 

Make 

No. 

H.P.  R.P.M 

Make 

.') 

12.-) 

720 

Crocker  Wheeler 

1 

50  900 

Westinghouse 

1 

50 

720 

Crocker  Wheeler 

1 

40  900 

Crocker  Wheeler 

:{ 

10 

720 

Westinghouse 

1 

30  900 

C.  G.  E. 

1 

20  1200 

Wagner 

2 

10  1200 

Westinghouse 

TRANSFORMERS 

No.  K.V.A.  Voltage  Make 

3  500  13,200-2200-550  C.  G.  E.  Primary  taps 

3  100  13,200-6600/2200  C.  G.  E. 

2  25  2200-550  Westinghouse 

3  5  550-110/220  Packard 

GENERATORS  60  CYCLE 

No.  K.W.  Phase  Volts  Make 

1  150              2  2200  Bullock.   Switchboard  and  E.xciter 

1  100              3  550  C.  G.  E.    Switchboard  and  Exciter 

1               50             3  550  C.  G.  E.    Switchboard  and  Exciter 


All  Equipment  Guaranteed 

S^nd  lists  of  equipment  you  have 
for  sale  to 

E.  A.  LOWRY  POWER  EQUIPMENT  CO. 

GUELPH,      -  CANADA 
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ELECTRICAL 

SUPPLIES 

ALWAYS  /y^V\ 

IN        pf  (m  |t| 

STOCK  /I 

FOR 
IMMEDIATE 
DELIVERY 

EDISON  MAZDA  LAMPS 
WIRE,  CORDS  AND  CABLES 
WIRING  DEVICES,  ALL  KINDS 
CONDUIT  AND  FITTINGS 
SQUARE  D  SAFETY  SWITCHES 
SQUARE  D  MOTOR  STARTERS 

ECONOMY  FUSES 
EMERSON  FANS 
LIGHTING  FIXTURES 
LAMP  GUARDS 
LAMP  REFLECTORS 
DOUBLE-SURE  TAPE 

McDonald  &  Willson,  Limited 

347  Yonge  Street 

TORONTO,  ONT. 

EASILY  SOLD 

is  what  the  dealers  who  handle  the  Eden  have  to 
say  about  it,  with  good  profits,  too,  they  add. 

And  they  are  right. 

The  sales  of  Eden  Machines  have  increased  by 
leaps  and  bounds  during  the  past  year.  Women 
everywhere  are  being  educated  to  the  fact  they  need 
not  be  kitchen  drudges,  so  they  are  buying  Washing 
Machines  and  their  preference  has  been 


THE  EDEN 

the  time  tested  machine  with  the  all  metal  body,  and  its  twenty-five  points  of  superiority. 

The  Great  West  Electric  Company,  Limited 

WINNIPEG,  MAN. 


September  15,  1919 


THE    ELECTRICAL  NEWS 


47 


WELCOME 

H.R.H.  The  Prince  of  Wales 
General  Currie  and  others 

Electric 
Bulbs 

— Quickly  Colored  with 

SHAYDOLITE 

add  to  the  beauty  and  effect  of  jjublic  and 
private  decoration.  Used  by  the  British  Navy 
and  all  the  leadin<^  electrical  contractcjrs.  In- 
expensive and  very  easily  applied. 

Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  ami  Overseas  Govei  iiitienis) 
STOCKED  BY 

SPIELMAN  AGENCIES,  (Regd.) 

Sole  Canadian  Agents  : 

Read  Bldg.,  St.  Alexander  St.  MONTREAL 


GUY 
THIMBLES 

Now  MADE  IN  CANADA 

By  the  Manufacturers  of 

PEIRCE  BRACKETS 

STOCK  DELIVERY 
Mail  Your  Orders  To«day 

Acme  Stamping  &  Tool  Works 

LIMITED 

HAMILTON,  ONT. 


Save  Time  and  Money 

— Use  Duncan  New 
"Rigid"  Shadeholder 


ONLY  ONE  SCREW  TO  ADJUST 


Manufacturers 

The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


Thos.  S.  Young,  General  Manager 

Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  |i«w« 


MacLean  Daily  Reports,  Ltdi 

Advance  Information  on  Building 
,   and  Engineering.  ..^v/ 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial    Western  Lumberman 


Toronto,  Montreal,  Winnipeg,  ; 
Vancouver,  Chicago,  New  York^ 
London,  (Eng. ) 
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THE   NATIONAL  AUTHORITY  FOR  TWENTY-FOUR  YEARS 

THE  1919  EDITION 

"STANDARD  WIRING" 


TELLS  YOU  HOW 

GENERATORS— How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them;  all  diagrams  showing  cormections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements, 
MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  ^ny  class  of  service.  All  diagrams  of  motor 
wiring.    How  tp''\;^  the  proper  size  of  wire  for  any  motor 

A.  C.  single,  two  or  three-phase. 

line   construction,   line  wires, 
^oles  and  their  dimensions  and 
Insulators,  guard  arms,  guy 
6w  to  install  Lightning  arrest- 


POCKET  SIZE 
LEATHER  COVER 


duit.  J  Concealed  knol^ 
electric  and  combina, 
to  use  it.    How  t 
LIGHT  AND  ILLU^ 
latest  data  on  Mazda  anci 
and  semi-indirect  illuminati^ 
ous  classes  of  service  from 


for  direct  curr^ 
OUTSIDE 
service  wir^ 
weights,  and  how  to  erect  and  protect  them  a 
anchors.    Tree  wiring,  splicing,  service  an^ 
ers.   Transformers  with  diagrams  and  iry 
INSIDE  WIRING— When  and  where 
wire.    How  to  find  the  proper  size  of 
current,  voltage  and  drop,  either  by  fy 
of  the  book.    How  to  wire  for  two-^y 
three-phase  with  formulae  and  taj/ 
simple  manner  that  anyone  can 
through  partitions  and  walls  a^ 
roundings  exist.    When  and 
just  how  to  do  it.    How  to, 
taken.    The  proper  way 
Outlet,  Junction  and  Sv 
complete  interior  condi 


fl,  slow  burning  and  weatherproof 
inotors  or  heating  devices  for  any 
y  tables  that  are  given  in  this  section 
<tems.    Direct  current,  two-phase  and 
forked  out  for  each  system  and  in  a 
How  to  run  wires  on  walls,  ceilings,  floors, 
damp  places  and  where  dangerous  sur- 
I'tches,  Cut-outs  and  Circuit  Breakers  and 
voltage  systems  and  the  precautions  to  be 
Snap  Switches,  Cabinets  and  Cut-out  Boxes, 
^is,  Wooden  and  Metal  Raceways.   How  to  install 
id  metal,  flexible  metal  or  flexible  non-metallic  con- 
^mored  cable.    How  and  where  to  install  and  wire 
How  and  where  to  use  flexible  cord  and  where  not 
^d  gas  filled  lamps  and  the  fixtures  and  rules  required, 
lat  is  meant  by  proper  and  efficient  illumination,  the 
imps  of  every  candle  power  and  wattage.    Direct,  indirect 
^here  each  should  be  used.    Illumination  required  for  vari- 
Window  lighting  to  public  halls  and  from  factories  to  small 


residences. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and 
their  equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations. 
The  proper  symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small 
snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  leading  manufacturers  of  officially 
approved  wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all 
supplies  necessary  for  any  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Constructiori  published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  PoMtpaid  to  Any  Address  on  Receipt  of  Price  by 

ELECTRICAL  NEWS,  347  Adelaide  St.  W.,  Toronto 


'  IT  SETTLES   DISPUTES   AND,   IF   REFERRED  TO   BEFORE   WIRING,  PREVENTS  DISPUTES; 


Scptcml)er  l.'>,  lUl'.t 


THE   ELECTRICAL  NEWS 


49 


UNIVERSAL  BUSHINGS 

FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


Nos.  2  &  4 


Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

Nos   1  &  3  BEWARE  OF  IMITATIONS 

Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal.  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building,  Winnipeg,  Man. 


LIGHT  INTENSITY 

with  a  minimum  of  Power 

f5  obtained  with  the 

Pittsburgh 

Show  Window 

Reflectors 


They  will  increase 
the  light  400  per  cent, 
to  .500  per  cent.  This 
has  been  established  by 
scientific  test. 

It  will  be  to  your  advantage  to  learn  more  about 
tiic  efliciency  of  these  Reflectors.  Write  to-day  for 
illustrations  of  the  different  types  of  reflectors  for 
show  windows  and  indirect  lighting. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  8!4  inches;  Width,  By, 
inches.  Holder,  2%  in.  Form 
•O". 


Pittsburgh  Reflector 
Illuminating  Co. 


an 


PITTSBURGH,  PA. 

Canadian  Distributors 


JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


ECONOMY  renewable  FUSES 

are  the  right  fuses  to  protect  your  electrical  circuits — 

— because  they  afford  the  right  sot't  of  protection  ;  their  reputa- 
tion lends  assurance  that  you  can  safely  depend  on  them  for 
accuracy  of  rating  and  all-round  efficiency  in  operation. 

— because  they  cut  annual  fuse  maintenance  costs  80%  as  com- 
pared with  the  use  of  one-time  fuses,  owing  to  the  fact  that 
an  inexpensive  "Drop  Out"  Renewal  Link  restores  a  blown 
Econorpy  Fuse  to  its  original  efficiency. 

— because  it's  the  work  of  a  moment  to  replace  the  link  and  re- 
new the  fuse. 

— because  a  good  sized  stock  of  "Drop  Out"  Renewal  Links 
always  on  hand  represents  but  a  small  outlay. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 

Unity  Bldg.  -  MONTREAL 


Manufacturers  in  Canada  of  8.  &  C.  High  Potential  Fuses 

—to  150,000  volts 
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AIR  PRESSURE  RELAYS 
Pliiladelpliia  Electric  Co.  Supply  IJept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  at  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian   Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC   EXTENSION  REELS 

Cincinnati  Specialty  Mfg.  Co. 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  Willson,   Ltd.,  Toronto 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Drill   &   Electric    Box  Company 
Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  Sc  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle,  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 

BUSHINGS 
National   Metal  Molding  Company 
Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  jk  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works.  Eugene  F. 
Standard   Underground   Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co,  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Wcitinghouie  Company 


CAR  EQUIPMENT 
Ohio   Brass  Company 

Electric  Service  .Supplies  Company 

CENTRIFUGAL  PUMPS 
Boving   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln   Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General   Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical  Company  of  Canada 
Monarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

COILS 

Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  .Supplies  Company 

COMPOUNDS 
Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 
Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National   Metal   Molding  Company 
Northern   Aluminum  Company 

CONDUITS 
American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 

McDonald   &   Willson,  Ltd.,  Toronto 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 
Portable'  Machinery  Co. 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 

Walger  Connector  Company 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

Northern  Electric  Company 

CONNECTORS 
Dossert  it  Company 

Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 
CORDS 

Northern  Electr'c  Company 

Phillips   Electrical   Works,   Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  ft  F,nginrM-ing  Company 

CUTOUTS 
Reniamin   Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
G.  8t  W.  Electric  Specialty  Company 
Hatheway  Ik  Knott,  Inc. 
Monarch    Electric  Company 


DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Electrical  Engineers  Equipment  Co. 
Electric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  11. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS' 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
McDonald   &  Willson,   Ltd.,  Toronto 
National  Electric  Heating  Company 
ELECTRIC  SHADES 
JeflTerson   Glass  Company 

ELECTRIC  RADIATORS 
Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
F.lectric  Service  Sunplies  Company 

Northern  Electric  Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 

Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ELECTRIC  WASHERS 
McDonald  &  Willson,  Ltd.,  Toronto 

ENGINES 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 
Sterling  Engine  Company 
PANS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Dayton  Fan  &  Motor  Co. 
federal  Agencies 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  Si  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stampine  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Reardslee    Chandelier    Mfg.  Co. 
Benjamin  Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Compan> 
Walger  Connector  Company 

FIXTURE  PARTS 
Friedley-Voshardt  Company 

FLASHLIGHTS 
McDonald   &  Willson,   Ltd.,  Toronto 
Northern  Electric  Company 
Spielmann  Agenciei  Regittered 

FLEXIBLE  CONDUIT 
Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 
Electric  Service  Supplies  Companv 

FORM  STEEL  BOXES 
Canadian  Drill  &  Electric  Box  Company 

PUSES 
Bussman  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Economy  Fuse  &  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
1.  D.  Lapachclle  &  Co..  Montreal,  Que. 
Kfoloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Square  D  Company 
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Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


THIS  TRADE  MARK 


IS  YOUR  GUARANTEE 


Made  in  Canada 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


Cut  Connection  Costs  with 

these  modern  little  time  and  labor  saving  devices.  They  have  dis- 
placed blow  torch  and  solder,  they  have  eliminated  trouble  and  un- 
certainty in  making  connections  on  any  interior  job. 

WALGER  CONNECTORS 

are  passed  by  the  National  Board  of  Fire  Underwriters  and  the 
Hydro-Electric  Power  Commission  for  No.  12  wire  and  under.  They 
make  safe,  perfectly  insulated  and  permanent  connections;  make  them 
quickly,  smoothly  and  efficiently.  Use  Walgers  on 
your  next  job  and  the  profit  you  make  will  buy  you 

Walgers  for  the 
next  half-dozen. 
Write  for 
sample,  also 

descriptive  Walger   2. Way  Connector 


folder. 


For  making  connections,  for  lengthen- 
ing extension  wires,  and  for  exchang- 
ing fixtures.     Simple   and  convenient. 


Chandelier 


Ask  your  jobber 


Current  Tap 

Walger  3  Way  Connector 

To  tap  feed  wires  in  outlet  boxes, 
in  Condulets,  or  on  knob  and  cleat 
work.     For  safe,  sure  connections. 


Walger  Connector  Company 
Sates  Agent:  C.  JACKSON,  32  Front  St.  West,  TORONTO,  ONT. 
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FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 

GENERATORS 
Canadian   Crocker-Wheeler  Company 
Canadian  General   Electric  Company 
Canadian   Westinghouse  Company 
Electrical   Maintenance  &  Repairs  Company 
Ferranti   Electrical  Company  of  Canada 
Lancashire   Dynamo   Si   Motor  Company 
fJncoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &   Hamilton   Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jetferson   Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hiibbell  Company 
McGill  Manufacturing  Company 
Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wni. 

HEATING  DEVICES 

Canadian  General   Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HIGH   TENSION  EQUIPMENT 

Delta   Star  Electric  Company 

HYDRAULIC  MACHINERY 
Roving   Hydraulic    Si   Engineering  Company 

HYDRO  EXTRACTORS 

Tones  S[  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 
Allen   Inspection  Company 

Canadian   Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  St  Knott,  Inc. 
J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Northern  Electric  Company 
Winter   Toyner,  A.  H. 
W.   H.   Spencer  &  Co.,  Montreal,  Que. 

INSTRUMENT  CUTOUT  SWITCHES 

Pliiladelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical   Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
Spauldine  4  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 

Elect  lie  Seivice  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois    Electric    Porcelain  Company 

Moloney    Electric    Company   of  Canada 

Mica    Company   of  Canada 

Northern   Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian    General    Electric  Company 
("itiadian    Wrminghonse  Company 
Flexible  Conduit  Company 
National   Electric   Healing  Company 
Northern  Electric  Company 


LAMP  BULBS  (Electrical) 
Jefferson    Glass  Company 

LAMPS 

Canadian  General   Electric  Company 
Canadian   Laco-Philips   Co.,  Limited 
Electrical   Maintenance  Si   Repairs  Company 
Hatheway  &  Knott 
McDonald  &  Willson,  Ltd.,  Toronto 
NorOiern  Electric  Company 

LAMP  RENEWER 

G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Ragnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  BroSi 

Mica  Company  of  Canada 

MOTORS • 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Duquesne   Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric   Motor  &   Machinery  Co. 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  Sz  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  Si  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  ft  Hamilton  Electric  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

CalehauRh  Self- Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Olfice  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney   Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Northern  Electric  Company 
Ohio   Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern    Electric  Company 

PAINTS  ' 
Spielmann  Agencies  Regd. 


PAINTS  ft  COMPOUNDS 
G.   &   W.    Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRIC/ L  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  4  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Volta(e) 

Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada.  Limited 

PORCELAIN 

Canadian  Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 
Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  4:  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can 
ada,  Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  ft   Engineering  Company 
MacGovern  &  Company 
Sterling  Engine  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  Si  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Catiadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  &  P.epairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturinf  Company 
Duncan  Electrical  Company 

Monarcli    Electric  Company 
National  Metal  Melding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian    General   Electric  Company 
Duncan  Electrical  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Monarch    Electric  Company 
National   Meta)   Molding  Company 
Northern  Electric  Company 
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WHEN  IN  DOUBT 

as  to  what  you  should  use  for  the  protec- 
tion of  your  motor  circuits  use  TRICO 
RENEWABLE  FUSES  the  only  one  which 
has  passed  all  the  tests  and  requirements 
of  the  Fire  Underwriters'  Laboratory. 

Sold  in  Canada  by 

J.  D.  LACHAPELLE  &  COMPANY 


137  McGill  Street 


Montreal 


Star  Electric  Vibrator 


7/ie  STARf/ecirii 
VIBRATOR. 


A 


T  last  we  can  offer  you  a  guaranteed 
trouble-proof  electric  vibrator,  sold 
with  the  understanding  that  it  is 
GUARANTEED    FOR    ONE  YEAR. 
This  is  the  "STAR"  Electric  Massage 
Vibrator. 


Retail  $7.00 

WRITE  OR  PHONE  FOR 
WHOLESALE   PRICES  TO 

W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West 

Telephone  M.  2898  -  MONTREAL 

Distributors 


In  the  Shop  and 
Outside 
It's  Portable 


The  Martin  Portable  Vise  Stand 
and  Pipe  Bender  can  be  used  in 
the  shop  or  carried  to  the  job. 
Whether  used  in  the  shop  or 
outside,  it  make 


conduit  cutting,  threading  and 


bending  simpler  and  cheaper. 

Ask  Your  Jobber. 
Write  today. 

Patented  in  Canada. 

H.  P.  MARTIN  &  SONS 

630  Ea«t  Second  St.  Owensboro,  Ky. 


Standard 
Wires  and  Cables 

include  a  complete  line  of  bare 
and  insulated  electrical  conduc- 
tors for  all  classes  of  service,  al- 
so cable  accessories.  We  also 
supply  copper,  and  brass 
tubes  and  rods,  extruded  brass 
shapes,  etc.  We  are  in  a  posi- 
tion to  serve  all  users  of  these 
products  to  good  advantage. 

Write  our  nearest  office. 

Standard  Underground  Cable  Co.  of  Canada 

Limited 
Hamilton,  Ont. 

Montreal  Toronto  Hamilton  Seattle 


AUTOMATIC  START  INDUCTION 
POLYPHASE  MOTORS 


T/2  hp.  Three-Phase  Motor 
%  to  60  horse  power 

Thtir  starting  current  cannot  be  varied  by  the  operator  since  'iie 
only  starting  device  required  is  a  single  throw  knife  switch. 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 
Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap    Machinery    Co.,    Ltd.,    137    Shaughnessy    Bldg  , 
McGill  St.,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

Bissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Friedley-Vosliardt  Company 

STANDS— VISE,  PORTABLE 

Martin  &  Sons,  H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian   Hart   Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &   Willson,   Ltd.,  Toronto 
Moloney   Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 


TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 
Adams-Bagnall  Electric  Company 
Canadian   Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 
Thordarson  Electric  Manufacturing  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 


TURBINES 
Boving  Company  of  Canada 
Canadian  Allii-Chalmers  Company 
Hamilton  Company,  Wm. 
•MacGovern  &  Company 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,  Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada.  Ltd. 

VACUUM  CLEANERS 
Houston  &  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Onward  Manufacturing  Company 
Pringle,  R.  E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Northern  Electric  Company 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian  Allis-Chalmeri  Company 

WELDING  EQUIPMENT 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Lincoln  Electric  Company  of  Canada 
WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Catuda  Wire  &  Cable  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 
ada,  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 

WOOD  SCREWS 
Robertson  Mfg.  Company,  P.  L. 


"Lancashire" 
All  British 
Motors 

and 

Spare  Parts 

Carried  in  Stock 
in 

Toronto 


SERVICE 


REPAIR  SHOPS    —  TORONTO 


Branch  Office 

602  NewBirksBldg. 

MONTREAL 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 
Motors 
Generators 
Transformers 


Head  Office 

45  Niag^ara  St. 
TORONTO 
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Safeguarding  the  Lamp 

or  Breakage 

LC^ONDoes  It! 


One  turn  of  the  key  and  the  lamp  can't 
come  out.  Loxon,  the  lamp  guard,  is 
popular  all  over  America.  It  sells  at  a 
single  price  at  a  single  glance. 


Many  other  electrical  specialties  which 
will  make  money  for  you.  Get  in  touch 
with  us.    Illustrated  price  lists  free. 


McGILL  MANUFACTURING  COMPANY,  Valparaiso,  Ind. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


n :  1 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 

standard  Tower  of  the  Hydro 
Electric  Power  Commijsion  of  Ontario 

The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


r\~/[ 

'  t 

I- 

Electrical  Machinery  and  Repairs 


Standard  Armatures,  Coils  and  Commutators 
in  Stock.  Material  and  Experience  for  Quick 
Thorough  Repairs  on  Every  Size  or  Type  of 

A.C.  or  D.C.  Machine. 
Factory   Recently   Doubled.     100  Electrical 
and  Mechanical  Experts  Anxious  to  Serve  You 

Cleveland  Armature  Works,  Inc. 

Est.  1895  Cleyeland,  Ohio  inc.  19 is 


"Clearlite"  No.  2609 

"  Clearlite "  fixtures  are  made  for  almost 
every  purpose  and  to  meet  all  conditions. 

Because  of  the  high  quality  glass  they  pro- 
duce a  soft  diflfused  light,  without  glare.  The 
especially  designed  white  enameled  reflector 
assures  the  utmost  in  lighting  efficiency,  down- 
ward, where  it's  wanted. 

Write  for  descriptive  folder. 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adamt  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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LINCOLN 

"W  ELECTRIC  ARC 

I  WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Lincoln  and  Others,  New  and  Second-hand, 
in  Stock  in  Toronto. 


2—  5  H.P,,  I5OO  R.P.M.  Lincoln 
2—  5  H.P.,    ir,0  R.P.M.  Lincoln 


1  25  Cycle 
/  220  Volts 


4—  1 

1—  1 

2—  2 
2—  H 

5—  5 

1—  10 

2—  15 
1—25 
1—25 
1—30 
1—35 


1—  1 
1—  1 

1—  2 

2—  10 
1—15 
1—35 


1—  1 

2—  2 

3—  7 'A 

1—  15 

2—  50 
2—75 
1—100 


H.P.,  1500  R.P.M.,  Lincoln. 


750 
1500 
1.500 
1500 
1400 
1500 
750 
750 
750 
750 


11. P.  1200  R.P.M., 

1200 
"  1800 

1200 

1200 
"  1200 


H.P.,  1800  R.P.M. 
••  1200 
"  1200 
"  1200 

900 

900 

900 


General  Electric 
Lincoln. 
Lincoln. 
Lincoln 
Westinghouse. 
Lincoln. 
Westinghouse. 
General  Electric 
Westinghouse. 
Westinghouse. 


Westinghouse. 
Lincoln. 


I  25  Cycle 
550  Veils 


Lincoln 


I  60  Cycle 
I  220  Volts 


60  Cycle 
550  Volts 


1 


Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldff  TORONTO 


Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 

TORONTO 


Montreal  Office 
128  Coristine  BIdg. 


FOR  YOUR  FALL  TRADE 

BUY 

Westinghouse  Mazda  Lamps 

AND 

Majestic  Heaters 


We  Have  the  Stocks. 


The  Masco  Company,  Ltd. 

TORONTO,  CAN. 


We  have  the  following  new  and  slightly  used 


MOTORS  FOR  SALE 


at  very  attrac- 
tive prices 


550  Volts,  3  Phase,  60  Cycles. 


No. 

Horse  Power 

Speed 

Make 

2 

200 

600 

Allis  Chalmers  Bullock 

.3 

150 

600 

AUis    Chalmers  Bullock 

6 

125 

720 

Crocker  Wheeler 

1 

125 

720 

Slip  Ring 

1 

75 

1200 

General  Electric 

4 

50 

900 

General  Electric 

1 

40 

900 

Crocker  Wheeler  Slip  Ring 

2 

35 

900 

Wagner 

IS 

30 

1200 

Crocker  Wheeler  &  Wagner 

14 

25 

1200 

Crocker  Wheeler  &  Wagner 

8 

20 

1200 

Crocker  Wheeler 

2 

15 

900 

Cleveland 

0 

15 

1200 

Crocker  Wheeler 

4 

15 

1800 

Cleveland 

2 

10 

900 

Crocker  Wheeler  &  Wagner 

4 

10 

1200 

Crocker  Wheeler  &  Cleveland 

23 

■i-A 

1800 

Crocker  Wheeler  &  Western 

26 

7/2 

1200 

Crocker  Wheeler  &  C.  G.  E. 

1 

I'A 

900 

Wagner 

62 

5 

1800 

Crocker  Wheeler  &  Cleveland 

25 

5 

1200 

Crocker  Wheeler  &  Wagner 

7 

5 

900 

Crocker  Wheeler 

28 

1800 

Cleveland 

15 

3 

1200 

Cleveland 

4 

3 

900 

Cleveland 

17 

2 

1800 

Cleveland 

Phone  or  write  us  for  prices 

ELECTRIC  MOTOR  &  MACHINERY  CO.,  Limited 

413  St.  James  St.,  MONTREAL.  QUE. 
Tel.  Main  2177  Night  Call,  Rockland  3523. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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HORMMtfOH 


FOR£YERY  PURPOrE 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work.,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses : 

143  Beaver  Hall  Hill,  MONTREAL 
592  Notre  Dame  Avenue.  WINNIPEG 
674  Barrington  St,  HALIFAX. 
W.  H.  Hazlitt  &  Co.,  Ltd.,  915  Georgia  St.  West,  VANCOUVER 

Prompt  thipmentt  from  Factory  or  nearest  Warehouse 


NACCOVERN 

ftCOMPANYr 


POWER 

MACHINERY 


Synchronous  Motors  or  Condensers 

In  Stock  for  Immediate  Shipment 


K.\'..\. 


II. r 


3  Phase 
K  W. 
l2-> 

im 

lt!0 
31 K) 
4*J5 
400 


-25  Cycles: 
Volts  Speed 


3  Phase — 60  Cycles: 


220 
2.S00 
440 
0000 
2.3<H) 
2200 

2  Phase — 60  Cycles: 
K.W.     Volts  Speed 
.A.     W  2:!00 
A.     "5  2.«M) 
120  440 
ISO  440 
K.V.A.    200  1150 
200  2400 
.A.    450  2400 
.A.    5;«  20O 
A.    OOO         440  3(50 
10«0       2300  300 


K.V 
K.V 


K.V 
K.V 
K.V 

H.r 


500 
750 

375/430 
500 
187 


12IM) 

y(i() 

7211 
514 
720 
600 
360 


K.V.A. 
K  V.A. 


H.P. 
HP. 
HP. 


K.W. 

30 

50 

75 
100 
150 
l.-iO 
122 
200 
240 
312  J-^ 
450 
470 
500 
560 
1500 


Volts 

2300 
2300 
2300 
23(M) 

220 
2300 
230(t 
2200 
2300 
2300 
24<M» 

550 
2200 

480 
2200 


Speed 
1200 
.300 
ilOO 
ilOO 
fiOO 
514 
506 
WMI 
liOO 
(5(X) 
360 
514 
240 

277 


MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices  :  New  York,  Pittsburg,  St.  Louis 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 

BUYERS   AND   SELLERS  OF 
NEW  AND  USED  MACHINERY 

A    Continent-wide  Service 


Only  sodering  flux 
approved  by  National 
Board  of  Fire  Under- 
writers. 


A  Sodered  Joint  is  no  Stronger 
Than  its  Flux 

BISSETT  &  WEBB  LIMITED 


126  Lombard  St. 


Winnipeg,  Canada 


PROTECTION 

Vse 

MONARCH  OIL 
CIRCUIT  BREAKERS 

Double  Pole  Four, Pole  Three  Pole 

Single  Throw 
Double  Throw 

Automatic 
Remote  Control 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate 
Cell  Mounting 

Made  in  Canada 

by 

Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 

1305  Bank  of  Hamilton  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 


Send  inquiries  to- 


1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Cbarlcs  H.  IDitcbell 
Perclval  H.  mucbcil 

Contultlag  and  Soptrvitinf 
Cnglnttrt 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering;. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towels  and 
Hardware,  Conduits,  ate. 
41  Kine  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   Bldg..   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lishting  and  Power  Plants 

Telephone  Main  6737  505  McGlll  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  OflRce) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6S17       326  W.Craig  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExcaUior  Lifa  Bldg.  TORONTO 


Canadian  Water-Powers  Agency 

(Registered) 

CHARLES  BRANDEIS,  C.E.,  E.E. 
Consulting  Engineer 

We  negotiate  sale  and  purchase  of  developed 
and  undeveloped  water-powers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates:       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railwayf.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

ENGINEERS 

Public  Utilities  and  Power  Plants 

Investigations  and  Valuations 
Room  103  Hamilton  Trust  Building 
57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Machanical  Engineer  and 
Registered  Attorney 

Expert  In  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience In  Patents  and  Practical  Engineering 

Kent  Building, 
Yonge  and  Richmond  Sts. 


TORONTO 


STANLEY  LIGHTF007 

REG  O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN  BLDG.(''5  yo"ge"  )  TORONTO. 
NIW  BOOKLET  Of  COMPLETE  INFORMATION  FHtE 

•.•NT,0~  TM,.  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco  (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
TesU  and  Inapections". 


80th  Street  and  East  End  Avenue. 
New  York,  N.Y..  U.S.A. 


PROCURED  IN  ALL 
I      ^  COUNTRIES 

LONG  EXPERIENCE 
IN  PATEN  r  LITIGATION 

I    SENO  FOR  HAND  BOOK 

lATENTS  = 

RIDOUT  8c  MAYBEE 

Kent  Bldg.,  Yonge  St. 
TORONTO       .       .       .  CANADA 


ESTABLISHED  1849 

BR  ADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  OflBce : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que. ;  St.  Tohn,  N.B. ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man.;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
.Sydney,  N.S". 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 

through  not  being  able  to  take  care  of 

your  customers'  business  ? 
How  much  have  YOlJ  lost  in  Profit  on 

this  business? 


Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 
You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it.    Why  not  you?    >A/rite  about  it. 


The  Electrical  Maintenance  &  Repairs  Company^  Limited 


Phoaet: 
Adelaide  002 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"ALWAYS  ON  THE  JOB" 


Nighti  and  Holids]'* 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale,  Manager,  Beach  1723 


Made  in  Canada 
Conduit 


Manufactured  by 

National  Conduit  Co.,  Limited 


Formerly 


Orpen  Conduit  Co.,  Limited,  Toronto 
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CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON   -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 


Thousands  of 


HEATRAYS 

will  be  sold  this  year.    Have  you  ordered      /j^  ^ 

your  stock? 


Patented 


Cat.  No. 
1210 


If  not,  get  in  touch  with  us  NOW 
and  save  disappointment 

The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:   Frank  Darling  &  Co.,  Ltd.,  Vancouver       General  Supplies  Ltd.,  Calgary  Great  West  Electric  Co.,  Ltd.,  Winnipeg 


District  Offices 
Montreal  and  Halifax 


Factory 
Windsor,  Ont. 


Head   Sales  Office 
Bank  of  Hamilton  Bldg.,  Toronto 
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V^OU'VE  seen  it  The  large  Reel  with 
^   the  Northern  Electric  Company's 
name  on  either  side.  You  can  see  it 
wherever  wire  work  of  any  kind  is 
being  done.  In  the  small  hamlets 
and  in  the  large  cities  throughout 
the  Dominion,  it  is  a  familiar  sight  by 
the  street-side. 


Quality,  Dependability  and  Service 
is  what  has  made  the  NORTHERN 
ELECTRIC  COMPANY  LIMITED 
the  largest  manufacturers  of  bare 
and  insulated  Wire  and  Cable. 


Paper  Insulated  Lead  Covered 
Telegraph  Cable 


Paper  Insulated  Lead  Covered 
Telephone  Cable 


Our  Nearest  House  will  be  glad  to 
furnish  specifications  and  prices  on 
any  type  of  bare  or  insulated  wire 
and  cable  for  electrical  purposes — 
write  us  to-day. 

Northertt  Electric  Conrpatiy 

LIMITED 


k 


w 


Paper  Insulated  Lead  Covered 
Power  Cable 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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True  Recording  Instruments 

Esterline  meters  known  throughout  the  technical  world  for  their  accur- 
acy and  mechanical  i^erfection. 

The  illustration  shows  one  of  the  new  style  Graphic  Meters,  which  is 
placed  in  an  aluminum  case  with  a  glass  face.  The  clock  has  an  eight-day 
lever  movement  controlling  the  chart  which  is  six  inches  in  width  and 
twenty-six  feet  long.  A  special  inking  device  has  been  arranged  for  the 
marking  of  these  charts.  The  holder  will  contain  a  supply  for  eight  days. 
The  ink  is  drawn  through  the  tube  to  the  pen  by  capillary  attraction. 

These  instruments  are  ideal  for  power  stations,  sub-stations,  industrial 
and  isolated  plants  for  recording  load  curves,  voltage,  current,  and  power 
factor.   The  value  of  a  true  station  load  curve  cannot  be  overestimated. 


Write  to  our  nearest  house  for  full  particulars 


Norther  ft  Ehctr/c 

LIMITED 

MONTREAL  TORONTO  REGINA 

HALIFAX  LONDON  CALGARY 

OTTAWA  WINNIPEG  EDMONTON 

VANCOUVER 


4 


()c1ol)(r  1,  lOI'.t 


FIEXTUBE 


We  cannot  tell  you  all  about  all 
National  Products  in  this  limited 
space,  but  we  want  to  call  your 
especial  attention  to  certain  features 
of  FLEXTUBE  Double  com- 
pounded, Non- Metallic  Flexible 
Conduit. 

It's  the  original  seamless  interwoven  non- 
collapsible,  non-metallic  flexible  conduit 
with  the  "roller-bearing"  interior.  There's 
absolutely  no  waste;  every  foot  of  every 
coil  can  be  used,  and  it's  so  easy  to  fish 
that  it's  a  pleasure  for  the  wiremen  to  use  it. 
That  makes  it  profitable  for  the  contractor, 
and  its  quality  is  such  that  the  best  interests 
of  the  owner  are  served.  Note  the  con- 
struction. The  seamless  interwoven  tubing 
compounded;  then  the  protecting  outer 
braid,  also  compounded  —  a  double  com- 
pounded tubing  which  is  satisfying  to  those 
who  insist  upon  the  highest  quality.  Place 
your  order  for  your  requirements  with  your 
jobber;  specify  by  name — FLEXTUBE. 

KationaLMefal  Molding'  (s! 

Ills    Fulton  Building 

Pittsburgh,  Pa. 


INO333 


•T^Jationai" 

METAL  MOLDING 

For  three  and  four  wire 
surface  wiring.  May  be 
used  as  a  separate  system  or 
In  combination  with  No.  222 
Moldinf, 

tVrite  far  Bulletin  lOl 


*TsJaiionar 

METAL  MOLDING 

Fortwo-wire  surface  wiring. 
May  be  used  as  a  separate 
system  or  in  combination 
with  No.  333  Molding. 
ffnti  for  BulUtin  lOt 
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^^^^^GOLDCN  glow' 


GOLDEN  GLOWl 


For  Interurban  Service  For  Interurban  Service 


"Golden  GW 

Ideal  for  Interurban  Service 


The  various  types  of  "  Golden  Glow  "  Headlights  for 
interurban  service  all  project  powerful,  penetrating, 
steady,  non-blinding  beams  of  "Golden  Glow"  light — a 
volume  of  light  actually  greater  than  the  average  arc 
headlight  projects. 

The  secret  lies  in  the  high  efficiency  of  "Golden  Glow" 
greenish  glass  reflectors  and  the  general  make-up  of  the 
headlight  through  and  through. 

Therefore  when  you  adopt  "Golden  Glow"  on  your 
cars  you  are  buying  headlights  scientifically  correct  in 
principle  and  design. 

Place  your  order  now,  and  soon  your  cars  will  be 
headed  by  beams  of  cheery  "Golden  Glow." 

Write  for  more  information 


Electric  Service  Supplies  Co.      Lyman  Tube  &  Supply  Co.,  Ltd. 

Manufacturer*  '  Canadian  Distributors 

PHILADELPHIA   NEW  YORK   CHICAGO       MONTREAL       WINNIPEG  TORONTO 

17th  aad  Cambria  Su.         SOChurchSt.      Monadnock  Bldg  Lyman  Tube  Bldg.        703  Csnfederation  33MelindaSt. 

Life  Bids. 
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The  Devoe  Electric  Switch  Company 

Our  latest  Bulletin,  No.  19,  describing  complete  line  ot  our  new 
Safety  Type  Service  Switches  is  now  ready  for  distribution. 

If  you  have  not  received  your  copy  write  us. 


(1)  Steel  box  built  according  to  the  latest  rules  of  the 
Hydro. 

(2)  Slotted  screw  hole  enabling  one  man  to  install  same 
(this  is  of  great  help  to  the  wireman). 

(3)  Front  Jaws  make  90  per  cent,  contact. 

(4)  Auxiliary    quick   break   blades   attached   direct  to 
blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron,  well  rivetted  together 
and  connecting  steel  rod  to  yoke. 


(7)  Square  steel  operating  rod  having  moving  arms  at- 
tached and  connecting  to  yoke,  enabling  all  blades 
to  make  contact  at  same  time. 

(8)  Snap  catch  with  hole  for  padlock. 

(9)  Monson  Slate  base. 

(10)  Holding-down  screws  enter  from  back  with  nuts  on 

top,  making  removal  of  switch  easy. 
11)  Locking  device  to  prevent  switch  being  closed  if 
necessary. 

(12)  Strong  check  preventing  strain  on  switch  when  op- 
erating. 


(13)  Blades  are  made  of  98%  Pure  Copper,  having  two 
spring  washers  well  rivetted  to  hinge  jaws  and  mak- 
ing 90%  contact. 

(14)  Fibre  yoke  mounted  on  copper  blocks  pinned  and 
soldered  to  blades. 

All  our   Safety  Type  Switches  are  examined   and   labelled  under  the   direction   of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

"  We  Lead,  watch  the  Others  Follow 

THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 


Canadian  Porcelain  Company 

LIMITED 

Hamilton       -  Ontario 

CANADIAN 


Bushings  No  449  No,  450  Brackcts 

INSULATORS 

Manufactured  from  selected  English  clays.  Each 
insulator  tested  at  flashover  value.  Carefully  pack- 
ed with  paper  cartons  in  boxes  of  a  convenient  size 
to  handle. 

Wet  Process  Porcelain 

Electric  Light  Service  Standards 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works. ...  HH 

Allen  Company,  L.  B   80 

Allen  Inspection  Company   98 

Arts  Electric  Co   83 


Banfield  &  Co.,  W.  H   39 

Beaubien,  De  Gaspe   98 

Benjamin  Electric  Mfg.  Co   38 

Bissett  &  Webb   86 

Boston  Insulated  Wire  &  Cable  Co.  89 

Bossley,  F.  J   80 

British  Aluminium  Company   . .    .  .  24 

,  Branston  Company,  Charles  A  

Brandeis,  Charles   9h 

Bradstreets  •  •  'J^ 

Boving  Hydraulic  &  Engineering  Co. 
Bussman  Electric  Co  

'  Calebaugh  Self  Lubricating  Carboii 

Company   8,5 

Canada  Wire   and   Cable   Company  89 

Canadian  Bridge  Company   97 

Canadian  Crocker  Wheeler  Co   13 

Canadian  Drill  &  Electric  Box  Co. 
Canadian  General  Electric  Co.  .  .  .  19-22 

Canadian  Hart  Accumulator  Co.   .  .  24 

Canadian  Krantz  Mfg.  Co  

Canadian  Laco-Phillips  Co.,  Ltd.  .. 

Canadian  Porcelain  Company  ....  7 
Canadian  Westinghouse  Company  26-27 

Century  Electric  Company   83 

Chamberlain  &  Hookham  Meter  Co., 

Limited  

Cincinnati  Specialty  Mfg.  Co   95 

Clemens  Electrical  Corporation  ....  3G 

Cleveland  Armature  Works  

Conduits  Company,  Limited  9-l.'j 

Consolidated  Lamp  &  Glass  Co   90 

Cutter  Company   25 

Cutter  Company,  Geo  

Delta  Star  Electric  Co   34 

.  Dennison,  H.  J.  S   98 

Devoe  Electric  Switch  Company  ..  6 

Dossert  &  Company  

Duncan  Electrical  Company   90 

Economy  Fuse  and  Mfg.  Co   93 

Electric  Maintenance  &  Repair  Co.  99 

Electric  Motor  &  Machinery  Co.  ..  86 

Electric  Service   Supplies  Company  5 

Electrical  Testing  Laboratories  ....  98 


Equator  Mfg.  Company   88 

Ewart  &  Jacob   98 

Farber,  S.  W.  

Ferranti  Electric  Company   33 

Friedley  Voshardt  Co   9V 

G.  C.  A.  Mfg.  Co   83 

G.  &.  W.  Electric  Specialty  Co   lOb 

Gest,  G.  M.,  Limited   13 

Gilbert-Menzies  Co.,  .\.  C  

Great  West  Electric  Company  ..  .. 

Hamilton  Company,  Wm   83 

Hamilton  Lamp  Co   83 

Hatheway  &  Knott   23 

Hessco  Company  

Illinois  Electric  Porcelain  Co   90 

Jefferson  Glass  Company  30-31 

Joyner,  A.  H.  Winter,  Limited  ....  84 

Jones  &  Glassco   

Kelsch,  R.  S   98 

Kent  Brothers  

Kerry  &  Chace,  Limited   98 

Lachapelle,  J.  D.  &  Co   8b 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   98 

Lincoln  Electric  Company  of  Canada  91 

Lindsley  Brothers  Company   87 

Lister  Co.,  R.  A   88 

Lowry  Power  Equipment  Co.,  E.A.  ..81 

Lyman  Tube  and  Supply  Company  5 

Lyons  Electric  Co  r   16 

MacGovern  &  Company   84 

Martin  &  Sons,  H.  P  

Masco  Company   9.5, 

McDonald  &  Willson   14 

McGill  Manufacturing  Company  ...  87 

Mica  Company  of  Canada,  Ltd.   . .  97 

Mitchell,  Charles  H.  &  Percival  H.  98 

Moloney  Electric  Co.  of  Canada  ....  1 

Moncur  Electric  Co.,  Jas   28 

Monarch  Electric  Company   85 

Montreal  Armature  Works   86 


National  Conduit  Co   99 

National  Electric  Heating  Co   28 

National  Metal  Molding  Co   4 

Nerlich  &  Co  : .   . .  35 

New  Process  Specialty  Co   95 

Northern  Aluminum  Company  ....  87 
Northern  Electric  Company  ..  ..2-3-17 

Ohio  Brass  Company  

Onward  Mfg.  Co   13 

Packard  Electric  Company   10 

Petrie,  H.  W   80 

Philadelphia  Electric  Company  Sup- 
ply U.ept  

Philip  &  Sons,  E.  J   98 

Phillips  Electrical  Works,  Eugene  F.  79 
Pittsburgh  Reflector  &  Illuminating 

Company   89 

Phoenix  Electric  Co   86 

Pratt  &  Whitney   96 

Pringle,  R.E.T.,  Ltd   23 

Redmonal  Chemical  Products  Co... 

Ridout  &  Maybee   98 

Robbins  &  Myers  Company   37 

Robertson  Ltd.,  J.  M   98 

Robertson  Mfg.  Co.,  P.  L   14 

Salisbury  Electric  Co  

Sammett,  M.  A   98 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan   32 

Spalding  &  Sons  Company,  J   89 

Spencer,  W.  H   93 

Spielman  Agencies,  Regd  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   95 

Steel  Company  of  Canada   11 

Superior  Electric  Company  

Tallman  Brass  and  Metal  Co   87 

Thompson,  Clarence   98 

Thompson,  Fred  &  Co   100 

Thordason  Manufacturing  Company  97 

Toronto  Hydro  Electric   18 

Toronto  and  Hamilton  Electric  Co.  97 
Tubular  Woven  Fabric  Company  . . 

Wagner  Electric  Manufacturing  Co.  86 

W'alger  Connector  Co   91 

Ward    Leonard    Electric  Company 

Wilson  &  Co.,  CP   80 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 


Accurate — Rugged— Inexpencive 

In  factory  or  field,  the  Type  S  set  will  f|uickly  and  accurately  measure  resistance  or  locate 
faults.  It  will  withstand,  without  detriment  to  its  electrical  qualities,  the  knocks  which  such 
a  set   is  bound   to   Ret.     It  is   of   the   Dial   Decade   Type,   and   therefore   simple   to  operate. 

Excellent  design  plus  quantity  production  enables  a  low  price  without  sacrificing  accuracy 
— ratio  coils  1/20  per  cent,  rheostat  coils  1/10  per  cent  guaranteed. 

The  removable  suspended  coil  galvanometer  deflects  a  milUmeter  per  microampere.  This 
combination — accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpensive- 
ness — is  found  only   in  the  Type  S  set. 


PRICE  $75.00 

Bulletin    N530   gives  details 


THE  LEEDS  &  NORTHRUP  CO. 


4901  Steoton  Ave. 


PHILADELPHIA,  PA. 
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" GALVADUCT" 

The  most  perfect  in- 
t  e  r  i  O  r  construction 
conduit  on  the  market. 
Recognized  as  the 
standard  of  high 
quality. 


A  Galvaduct  Building — Fairweathers  Limited,  Toronto 

Conduits  Company 


L 

O 
R 
I 

C 
A 
T 
E 
D 


Limited 

TORONTO 


"LORICATED" 

A  liigh-chiss  interior 
construction  conduit  of 
the  enamelled  type, 
proof  against  acid  or 
other  corrosive  agents. 
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SERVICE  TRANSFORMERS 


Varnish  Treatment 
of  Coils 
by 

Vacuum  Process 


Perfect 
Insulation 


Mica  Barriers 


Strong 
Rugged 
Durable 


Steel  Cases 


Light  in  W>.ight 


Easy  to  Handle 


Will  Not  Leak 


Unsurpassed 
Appearance 


Operating 
Characteristics 
The  Best 


WELDED  STEEL  CASES 


We  Build  Large  Power  Transformers 

Special  Furnace  Transformers 
Current  and  Potential  Transformers 


THE  PACKARD  ELECTRIC  CO.,  Ltd. 

ST.  CATHARINES,  ONT. 

Confederation  Life  Bldg.,  Winnipeg 

Agents :    Eastern  Electric  Co.,  Limited,  St.  John,  N.B,  Rose  &  O'Hearn,  Special  Agents 

Toronto,  Ont. 


Northwest  Supplies  Limited,  Vancouver,  B.C. 


H.  S.  BROWN,  Ottawa,  Representative 
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By  Product  Coke 

Open  HeartK 
Steel  Billeis 

Open  Hearth 
Steel  Sheets 


Hamilton  Pi^  Iron 

Steel  and 
Iron  Bars 

Drop 
'  For^in^s 


THE 


STEEL  COMPM 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


Railway 
Fastenings 

Pole  Line 
Hardware 


Wrought 
Pipe 

Screws  &  Nails 


Bolts  Nuts  &  WasKers 


Wire  &  Wire  Products 
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CANADIAN    CROCKER-WHEELER    MOTOR   GENERATOR  SET. 
MOTOR.  30  H.P..  550  VOLTS.  3  PHASE.  60  CYCLES.  1200  R.P.M. 
GENERATOR.  20  K.W.  110  VOLTS.  COMPOUND  WOUND. 
INTERPOLE  TYPE. 

"Made  in  Canada" — complete 

A  motor  generator  set  of  the  highest  efficiency  it  is  possible  to  build 
anywhere.  Motor  is  of  modern  Canadian  Crocker- Wheeler  design 
with  cast- welded  end  ring  construction.  Long  life  there.  Generat- 
or is  of  the  interpole  or  commutating  pole  type  which  means  opera- 
tion from  no  load  to  a  heavj^  overload  without  sparking  and  with- 
out shifting  the  brushes.  Long  life  again  —  absence  of  shut 
downs — steady  satisfaction. 


North(irr/  E fee  trie  Comppfty 

LIMITED  * 

Montreal     Halifax     Ottawa    Toronto     London    Winnipeg     Regina     Calgary  Vancouver 

Canadian  Crocker- Wheeler  apparatus  and  service  are  available 
at  all  of  the  above  offices 


THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Work*  District  Office* 

ST.  CATHARINES,  ONT.  TORONTO  MONTREAL 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


Every  Dealer 
Should  Link 
up  with 
this  Demand 


Eureka 

VACUUM 
CLEANERS 


There  is  a  well  cultivated  field  for  electrical  home  appli- 
ances. Women  are  putting  aside  old-fashioned  methods 
that  made  drudgery  of  housekeeping.  The  Eureka  Vacuum 
Cleaner  is  fast  banishing  the  sweeper  where  there  is  elec- 
tric current,  because  it  is  the  ideal  way  of  getting  all  the 
dirt  in  a  few  minutes  without  labor,  without  raising  dust, 
and  without  wearing  carpets. 

You  should  be  handling  the  Eureka  because  it  is  the 
ambition  of  every  housekeeper  to  possess  one.  Our  sell- 
ing plan  will  be  of  particular  interest  to  you  and  a  profit- 
able one  for  you  to  link  up  with.  Write  for  particulars  now. 

Onward  Manufacturing  Co. 

Kitchener,  Ontario 
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ELECTRICAL  SUPPLIES 


ALWAYS 

IN 
STOCK 


EDISON  MAZDA  LAMPS 
WIRE,  CORDS  AND  CABLES 
WIRING  DEVICES,  ALL  KINDS 
CONDUIT  AND  FITTINGS 
SQUARE  D  SAFETY  SWITCHES 
SQUARE  D  MOTOR  STARTERS 


FOR 
IMMEDIATE 
DELIVERY 


ECONOMY  FUSES 
EMERSON  FANS 
LIGHTING  FIXTURES 
LAMP  GUARDS 
LAMP  REFLECTORS 
DOUBLE-SURE  TAPE 


McDonald  &  Willson,  Limited 


347  Yonge  Street 


TORONTO,  ONT. 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 
Robertson  Socket  Head  Wood  Scews 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 


October  1.  1919 
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NEATLY  CONCEALS  ALL  SURFACE  WIRING 


eNOu 


An  Electrical  Necessity 


THERE  are  literally  hundreds  of  people  in 
every  district  who  want  electric  appliances 
of  different  kinds,  but  who  do  not  have 
them  because  there  are  no  convenient  re- 
ceptacles on  which  to  plug  in.  The  tidy  house- 
wife may  dislike  a  long  cord  dangling  from  the 
chandelier  above  her  dining  room  table.  Conse- 
quently, she  has  neither  electric  toaster,  perco- 
lator, nor  grill.  Also,  she  may  fully  appreciate 
the  beauty  and  usefulness  of  a  boudoir  lamp  at 
her  bedside,  yet  not  buy  one  because  it  would  in- 
volve a  similar  disagreeable  arrangement.  And 
this  applies  to  electric  irons,  washing  machines, 
vacuum  cleaners,  heating  pads,  radiators,  and  all 
the  host  of  appliances — which  you  will  sell  in  far 
greater  numbers  if  you  solve  this  difficulty  for 
your  customers.  WIREMOLD  IS  THE  SOLU- 
TION. 


These   books  and   the   WIREMOLD   advertisements   are  daily 
spreading  the  fame  of  WIREMOLD.    They  are  beautifully  illus- 
trated and  contain  hundreds  of  interesting  ideas  showing  WIRE- 
MOLD  in  use.    WRITE  FOR  YOUR  COPIES. 


Canadian  Distributors 


Conduits  Company 

Limited 

TORONTO 


If. 
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LOCOMOTIVE 


The  Masterpiece  of  Simplicity  for  Which  the  Trade 
and  the  Housewife  Have  Been  Long 
Watching  and  Waiting 

The  trade  will  recognize  in  this  machine  a  type  of  electric  washer  which  eliminates  the 
many  conceded  objectionable  features  of  those  at  present  on  the  market. 

The  Locomotive  Washer  is  neat,  compact,  smooth  running,  quiet,  powerful,  efficient,  econ- 
omical, reliable  and  simple,  made  all  of  metal,  requiring  no  special  wiring. 

It  is  not  bulky,  cob-webby,  or  cumbersome,  but  attractive  in  appearance.  There  are  no 
metal  or  wooden  drums  to  remove  or  clean.  There  are  no  springs  or  foot  rods  to  dig  holes 
in  the  linoleum  or  floor. 

In  a  well  braced  metal  framework  sixteen  inches  wide,  four  feet  long  and  thirty-one  inches 
high,  an  oblong  copper  boiler  eight  sheet  capacity  is  strapped  to  a  double  iron  V-shaped  track 
running  on  grooved  rollers,  two  on  each  side  which  carry  the  weight  perfectly  balanced  of 
about  five  buckets  of  water.  A  six-inch  piston  stroke  moves  the  boiler  horizontally  twice  every 
second,  forcing  the  water  twenty-six  inches  through  all  the  clothes  in  a  form  of  a  figure  8. 

The  inside  of  the  boiler  is  smooth  with  flat  bottom  under  which  is  located  a  heater  for  gas, 
oil  or  electric.  The  rapid  motion  of  the  boiling  water  quickly  steams,  cleanses  and  sterilizes  the 
clothes  without  friction  or  wear. 

The  reversible  safety  swinging  wringer  can  easily  be  lifted  off  and  put  underneath,  snugly 
fitting  ironing  board  then  forms  a  table  top.  The  above  equipment,  together  with  a  quarter  H.P. 
motor,  a  gas  heater  and  tube,  or  oil  burner,  and  copper  boiler  is  the  standard.  A  galvanized 
boiler  costs  less  and  an  electric  burner  more. 

Dealers  and  distributors  should  write  or  wire  for  exclusive  territory  without  delay. 


THE  LYONS  ELECTRIC  COMPANY 


BRANTFORD 


ONTARIO 


Sole  authorized  distributors  and  licensed 
manufacturers  for  the  Dominion  of  Canada 
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ENGINEERS 
WANTED 

One  of  the  largest  electrical  manufacturing  firms 
in  Canada  want  several  capable  men  for  the 
following  p(>sitions. 

Qualifications 

ENGINEERS  S  everal  mechanical  or  electrical 
engmeers  who  are  ambitious  to  secure  advancement 
in  their  profession  but  who  are  thoroughly  apprecia- 
tive of  the  fact  that  worth  while  advancement  can 
be  secured  only  by  aggressive  and  thorough  appli- 
cation to  appointed  tasks.  In  your  reply,  state  age, 
education  and  experience. 

TELEPHONE  ENGINEERS  —  Applications 
will  be  considered  from  men  who  can  read  telephone 
exchange  circuit  drawings  and  have  either  a  good 
coll  ege  or  correspondence  school  education.  It  is 
preferable  but  not  essential  that  applicants  should 
have  had  experience  in  the  design  of  manual  or 
automatic  telephone  apparatus  or  equipment. 

Apply  to — 

Dept.  120- P.O.  Box  2040 

MONTREAL 
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SUGGESTIONS  to 

Contractor  -  Dealers 

When  wiring  buildinos  don'i  cut  the  size  of  wires  to  a  minimuni. 
Educate  your  customers  to  provide  spare  capacity  for  the  increasing 
demands  which  are  sure  to  follow.  Show  the  consumer,  say  by  means 
of  alternative  prices,  the  small  cost  of  providing  foi  future  demands  in 
the  original  installation.  Nor  does  your  interest  in  a  customer  end 
when  the  wiring  is  completed.  He  is  still  a  prospective  customer,  and 
a  satisfied  customer  is  the  best  advertisement — an  unsolicited  testi- 
monial, a  talking  sign,  that  walks,  too! 

When  wiring  residences  don't  fail  to  urge  an  adequate  number  of 
outlets,  and  be  sure  they  are  conveniently  located.  A  customer  may 
not  be  sure  just  what  he  needs  in  advance,  therefore  sound  advice  is 
welcomed,  and  when  it  works  out  ir.  practice  as  you  promised,  the  custo- 
mer will  tell  his  friends  of  your  ability. 

Standardize  your  outlets.  It  mean?  efficiency  and  true  economy, 
which  benefits  you  in  the  long  run. 

Are  you  familiar  with  all  the  electrical  appliances  on  the  market 
today?  Have  you  made  up  your  mind  the  best  lines  to  push?  The 
best  sellers? 

Do  you  call  at  the  Hydro  Store  from  time  to  time  to  look  over 
appliances  of  interest  to  yourself  or  your  customers?  We  are  glad  to 
see  you  and  show  you  what  we  have  at  all  times,  and  investigate  any 
new  appliances  for  you. 

The  Hydro  by  co-operation  has  reduced  the  cost  of  electric  service 
to  the  point  where  it  is  available  to  everyone,  and  is  now  recognized  as 
a  necessity — not  a  luxury.  The  Hydro  therefore  can  fairly  claim  to  be 
helping  you  to  build  up  your  business. 

How  many  of  the  60,000  Hydro  users  in  Toronto  are  your  custo- 
mers? 

Toronto  Hydro  -  Electric  System 

226-8  Yonge  Street,  TORONTO 

PHONE  AD.  2120 
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Your  Star 
Saleswoman, 
Mr.  Dealer 

If  you  will  give  her  a  place  in 
your  window,  the  Mazda  girl  can 
link  your  business  up  with  a  na- 
tional campaign  that  is  driving 
home  to  the  public  the  reasons 
whv 

EDISON 

MAZDA  LAMPS 

represent  the  utmost  value  and 
efficiency  in  electric  lighting. 

The  Mazda  girl  is  adding 
human  interest  to  the  windows 
of  hundreds  of  dealers  in  Can- 
ada and  is  making  real  tangible 
sales  for  them. 

Not  only  are  the  Edison 
Mazda  window  displays  creat- 
ing volume  in  lamp  sales,  but 
they  are  helping  the  dealer  to 
pull  business  for  all  kinds  of 
electrical  domestic  appliances. 
Why  not  let  the  Mazda  girl  get 
you  your  share?  Write  us  for 
particulars  of  dealer  helps,  etc. 


Canadian  General  Electric  Co.,  Limited 

Head  Office      -  TORONTO 

Branch  Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Available  Business 

for  the 

Electrical  Dealer 

The  rapid  progress  in  elec- 
trical development  is  making 
the  electrical  dealers'  business 
one  of  growing  importance  with 
bigger  demand  upon  it  every 
day. 

Every  modern  home  now 
finds  electricity  indispensable 
and  every  industrial  plant  uses 
electrical  power.  There  exists, 
then  the  opportunity  for  every 
electrical  dealer  to 
grow  with  this  appli- 
cation of  electricity. 

The  C.  G.  E.  sales 
plans  have  been  for- 
mulated to  help  the 
dealer  to  obtain  his 
full  share  of  this  con- 
stantly i  n  c  r  e  a  s  ing 
business. 


m 

I 

4 


Our  National  advertising,  our 
dealer  co-operation,  and  the 
excellence  of  C.  G.  E.  products 
are  at  your  service. 

The  National  Name 
is  a  Valuable  Asset 

There  is  a  time  worn,  but 
nevertheless  true,  saying  that 
"well  bought  is  half  sold."  Show 
your  customer?  a  nationally 
know^n  product  that  has  v/on 
national  repute  by  Judicious  ad- 
vertising, supported  by  meritor- 
ious service,  and  the  chance  of 
your  customers'  acceptance  is 
100  per  cent. 

All  the  C.  G.  E.  lines  have 
Dominion  wide  popularity,  and 
are  maimiactured  according  to 
the  highest  standards  of  work- 
manship, to  give  the  satisfac- 
tion that  merits  a  regular  cus- 
tomer every  tim.e. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


l!r:iiK-li  OIlK-is:   .Moii  t  n  al.  (Jiul.i-^-,   ll.-.lifax.  S.vilm'>,  Si.  jolm.  ()ltii\\:i,   Hamilton,   l.oniloii.  Windscir. 
Coliall,  Sciiitli   rori  iipiiu',  \\  iiiiii|H-M,  I'.clnai  y.  loi:.   W-lsoii.  \  aiicouvi-r  and  N'icturia. 
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Make  the  Most  of 
Your  Window 

Let  its  appeal  to  the  passerby  be 
an  arrestive  one — MAKE  him  look. 

There  are  almost  unlimited  possi- 
bilities in  window  display,  and  the 
old  idea  of  showing  a  mere  accumu- 
lation of  merchandise  has  given 
place  to  the  aim  for  distinctiveness. 

One  central  idea  well  presented 
in  your  window  display  will  com- 
pel attention  and  cause  comment, 
and  that  is  the  kind  of  publicity 
that  sells  not  only  what  you  have  in 
your  window  but  what  is  on  your 
shelves  inside  your  store. 

Why  not  avail  yourself  of  our  free 
service  in  providing  you  with  attract- 
ive window  displays?  This  service 
includes  the  work  of  expert  window 
dressers,  material  and  advice  on  the 
means  of  attracting  trade  through 
the  medium  of  your  window.  Make 
up  your  mind  now  to  ask  us  for  fur- 
ther information.  We  welcome  the 
opportunity  to  co-operate  with  you 
for  bigger  sales. 


Specific  Helps  that 
Keep  Your  Mer- 
chandise Moving 

Realizing  that  the  demand  created 
by  national  advertising  has  to  be 
completed  by  directing  buyers  to 
their  local  stores,  we  have  concen- 
trated a  great  deal  of  our  effort  on 
dealer  problems.  Our  policy  has  been 
to  render  the  dealer  in  C.  G.  E.  pro- 
ducts every  assistance  in  local  adver- 
tising to  popularize  his  business  in 
his  town  or  district  and  to  promote 
in  the  minds  of  the 
public  a  ready  means 
of  associating  the  dealer's 
name  with  our  national 
appeal.  This  is  the  co- 
operation we  offer  you,  in 
addition  to  supplying  you 
with  products  that  will 
live  up  to  our  claims  in 
every  respect.  Shall  this 
service  be  yours? 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:   Montreal.  Queliec.  Halifax,  Sydney.  St,  John,  Ottawa.   Hamilton,  London,  Windsor, 
Cohalt,  South  Porcujiinc.  \Viniii|ies,  Calgary.  Kihnonton.  Nelson,  \'ancouvcr  and  X'ictoria. 
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Profitable  Lines  to  Display 


Hair  Dryer 


Electric  Domestic  Appliances 

These  C.  G.  E.  electrical  labor-saving  devices  are 
well  worth  featuring  in  your  window.  Hall  marked 
with  quality  and  reliability,  and  reasonably  priced, 
they  will  realize  good  business  for  you  as  well  as  get 
you  the  confidence  of  your  customers.  Let  us  help 
you  with  your  window  displays. 


1 


a 


1  innu-rsioii 
I  U  iiti  r 


Home  Moto 


HeatiiiR  I'ail 


'Sovereign"    l'"lectric    Iron     "Premier"    N'acuum  C"leaner 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor,  Cobalt, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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A  BOLITES 


Give  the  Utmost 
Effectiveness  to 
Lighting 

Constructed  on  scientific  principles  to  direct  all 
the  light  where  needed,  and  to  insure  efficiency  of 
illumination  with  the  most  economical  use  of 
current.  Abolites  are  essential  to  all  kinds  of 
industrial  lighting.  They 
eliminate  glare  and  make 
it  possible  to  produce  as 
good  work  by  night  as  by 
day. 

The  holder  sockets  are 
well  ventilated  with  best 
heat  radiation. 

The  different  types  of 
Abolites  furnish  a  design 
for  every  lighting  require- 


Shade  Holder.  Howl  Type 
Abolite 


Holder  Socket,  Diasronal 
Type  Abolite 


ment.  They  are  easily  in- 
stalled and  the  cost  of  their 
maintenance  is  down  to  a 
minimum. 

Abolites  are  all  por- 
celain enamelled  in  the 
A-B.  Company's  own  por- 
celain enamelling  plant. 
The  A-B.  finish  is  uniform 
in  structure  and  will  not 
crack. 


Write  for  Bulletin  175  To-day 

It  gives  further  interesting  facts 
about  the  efficiency  of 
Abolites  as  well  as 


Holder  Socket.  Dome  Type  Abolite  priCCS,  etC. 

The  Adams-Bagnall  Electric  Co. 

R.  E.  T.  PRINGLE,  Ltd. 

95  King  Street  East,  TORONTO 

401  New  Birks  Bldg.  406  Vancouver  Block  703  Confederation  Life  BIdg. 

.  MONTREAL,  Que.  VANCOUVER,  B.  C.  WINNIPEG,  Man. 
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Electric  Light 

Meter  Gases,  Lamp 
Reflectors,  Switch  Covers, 
etc.,  can  be  economically 
pressed,  spun  or  stamped 
in  Sheet 


Alu 


minium 


Write  now  for  a  copy  of 
our  new  booklet  on  the 
use  of  Aluminium  Sheet 


THE  BRITISH  ALUMINIUM  CO.,  LIMITED 

(of  London,  England) 

265  ADELAIDE  STREET  WEST,  TORONTO 


"HARF  Storage  Batteries 

are  made  in  CANADA  for  all  classes  of  Service,  such  as — 

Central  Station  (light  and  power). 
Central  Station  (switching  service). 
Farm  lighting,  Isolated  Plant  lighting. 
Fire  alarm  .systems,  railway  signal  systems. 
Telephone  and  bell  signal  systems. 
Electrically  driven  vehicles. 
Automobile  starting,  lighting  and  ignition.' 


BUY 


A 


CANADIAN 


MADE 


PRODUCT 


Hell)  make  CANADA'S  dollar  worth  one  hundred  cents 
in  foreign  countries. 


The  Canadian  Hart  Accumulator  Company,  Limited 

Works  St.  Johns,  Que. 


Sales  Office: 
ei9--511  St.  Catherine  St.  West, 
Montreal,  Que. 


Winnipeg  Office: 
701  Merchants  Bank  Building, 
Main  Street. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAI.  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 


PirrSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
411(>(> 

4ir.'r. 


Pi  imary 
Voltage 
100120 
100120 


Cycle 

60 
25 


Secondary 
Voltage 
8 
8 


List 


1.50 

2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory:   Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 
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W^stinghouse 


The  Last  Word  in  Iron 
Efficiency 


The  Toaster  That  Turn* 
the  Toast 


Westinghouse  Electric  household  appliances 
have  the  same  dependable  qualities  that  char- 
acterize Westinghouse  motors,  generators, 
transformers  and  other  electrical  apparatus 
known  to  electrical  men  all  over  the  world 
as  the  highest  standard  of  quality — as  depend- 
able. The  Westinghouse  idea  of  electrical 
and  mechanical  worth  is  built  in  every  pro- 
duct of  our  works — from  the  largest  generator 
to  the  smallest  appliance — and  the  electrical 
dealer  who  serves  the  public  with  Westing- 
house appliances  knows  his  goods  are,  first  of 
all,  and  most  important  of  all — dependable. 


The  Cozy-Glow 
Radiator 

Reflector — Spherical  Segment.  Rays  project- 
ed with  small  percentage  of  focusing  and  prac- 
tically no  loss  —  due  to  lines  and  amplitude  of 
reflector,  and  to  shape  and  position  of  element. 


MADE  BY 

Canadian  Westinghouse  Company,  Ltd. 

HAMILTON  -  CANADA 

TORONTO  MONTREAL  OTTAWA  HALIFAX  FT.  WILLIAM 

liaiik   of    llaiiiillon  lild^,       2Hr,   i'.cavcr   Hall    Hill        Aluarii  \'  Sopcr   Ltd,        lo.-)    Mollis  St.       Ciithhcrt.son  Block 
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W^stinghouse 


And,  then,  there  is  another  value  to  consider  when  building  appli- 
ances— the  merchandizing  value — the  selling  "Action".  West- 
inghouse  appliances  possess  this  value  in  its  just  right  form. 

This  is  fully  explained  in  our  literature.  Send  at  once  for  the 
three  circulars  above  and  for  our  complete  catalogue  of  house- 
hold appliances. 

MADE  BY 

Canadian  Westinghouse  Company,  Ltd. 

HAMILTON  -  CANADA 

WINNIPEG  EDMONTON  CALGARY  VANCOUVER 

158  Portage  Ave.  E.  McLcod  Bldg  Canada  Life  Bldg.  Bank  of  Ottawa  Bldg. 
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The  James  Moncur  Electric  Co. 

Hamilton,  Ontario 

DISTRIBUTORS  OF 

Electrical  Apparatus 
and  Supplies 

for  Light  and  Power  Purposes 

Accounts  Solicited  With  Contractor-Dealers.  Large  Stock  Carried. 

Quick  Shipments.  Prompt  Service. 

The  James  Moncur  Electric  Co.,  Hamilton,  Ont. 


Cat.  No.  106— Model  B.  6-lb.  Iron 


Cat  No. 
1210 


Cat.    No.   310 — Two    Burner    Hot    Plate  and 
Cat.   No.  300 — One  Burner  Hot  Plate 


THE  WELL  KNOWN  LINE  OF 

Appliances 


Their    wide  popularity 
makes  them  valuable  stock 
everywhere.     Their  ever 
ready  usefulness 
makes  them 
seasonable 
merchandise 
throughout  the 
whole  year. 


Heatray 


Cat    No    180— Toaster  Stove 


The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 
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Canada's  Largest  Manufacturers  of 

Switch  and  Receptacle  Plates 


and 


Lighting  Fixtures 


No-.  7055— Push  Switch  Plate 


No.  7265— Rotary  Plate 


No.    7263— Duplex  Plate 


No.  7524 — 4  Light.    Length,  30  in. ;   Spread,  16  in. 

The  Baiifield  line  exactly  meets  the  demand 
of  customers  and  dealers  alike.  It  is  pop- 
ularly priced;  it  offers  a  large  margin  of 
profit  for  you,  and  the  range  is  extensive 
enough  for  every  requirement.  Send  for 
description  and  complete  information. 


No.  7261— Receptacle  Plate 


W.  H.  BANFIELD  &  SONS,  Limited 


Head  Office  and  Works: 

370-384  PAPE  AVE. 


TORONTO 


Sales  Office  and  Showrooms: 

80  KING  ST.  WEST. 
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Illuminating  Glassware 

For  Interior  Lighting 


For  distinctiveness  of  design  and  color,  efficiency  of  lighting 
and  all  round  utility  you  cannot  handle  a  better  and  more 
satisfactory  line  of  illuminating  glassware. 

If  you  haven't  our  catalogues  write  in  for  a  set. 

Jefferson  Glass  Co.,  Limited 

Factory  and  Head  Office— TORONTO 


Montreal — Royal  Trust  Bldg.,  L.  V.  Webber,  Manager. 
Winnipeg — 592  Notre  Dame  Ave.,  A.  E.  Esling,  Agent. 
Vancouver — 606  Welton  Block,  R.  G.  Moore,  Agent. 
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Moonstone  Ball  Globes 


For  Exterior  Lighting 


Our  '*  Moonstone "  Ball  Globes  are  un- 
equalled for  exterior  lighting.  Diffusing  a 
soft  white  light,  they  give  a  result  that  is 
the  nearest  thing  to  daylight.  There  are 
many  thoroughfares  lighted  through 
"Moonstone"  Ball  Globes  because  of 
their  high  standard  and  uniformity  of 
quality. 


If  you  haven't  our  catalogues  write  in  for  a  set. 


Jefferson  Glass  Co.,  Limited 


Factory  and  Head  Of f ice —TORONTO 

Montreal — Royal  Trust  BIdg.,  L.  V.  Webber,  Manager. 
Winnipeg — 592  Notre  Dame  Ave.,  A.  E.  Esling,  Agent. 
Vancouver — 608  Wclton  Block,  R.  G.  Moore,  Agent. 
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Abt)vc  view,  taken 
during  construction 
o  f  concrete  s  u  b  - 
structure  of  power 
station,  in  which  are 
moulded  the  curved 
draft  tubes  and  spir- 
al flumes  for  the 
turbines.  Wood 
forms  arc  being 
placed  in  position 
around  the  cast  iron 
guide  rings. 


50,000  Horse  Power 

"SMITH" 

Hydraulic  Turbine 
Installation 


Shown  in  accompanying  illustrations  consist- 
ing of  five  single  runner  vertical  shaft  turbines, 
installed  in  concrete  scroll  cases. 

Each  unit  develops  10.000  11.1'.  at  '.)T.:i  K.l'.M. 
under  jO  feet  head  and  drives  a  direct  connect- 
ed vertical  shaft  generator. 


Illustration  to  the 
left  shows  one  of 
the  turbine  units, 
complete  with  cast 
iron  guide  ring 
which  is  built  into 
the  concrete  scroll 
here  shown  in  sec- 
tion. All  gate  mech- 
anism is  outside  the 
flume  and  easily  ac- 
cessible for  inspec- 
tion or  repair. 


Lower  view  shows  th.e  generator  room, 
\vith  its  five  vertical  shaft  generators 
(•quipped  with  direct-connected  exciters, 
and  thrust  bearings  which  sustain  the 
entire  rotating  weight  of  both  generat- 
or and  turbine. 


IF  interested  in  Water  Power  de- 
velopment, write  Dept.  "N"  for 
Bulletin  of  Designs. 

H.  B.  VanEVERY, 

Canadian  Representative 

405  Power  Bldg.,  Montreal,  P.Q. 

S.  MORGAN  SMITH  CO., 


YORK,  PA. 
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FERRANTI 

The  Electrical 
Synonym  of 

SERVICE 


Transformers 
& 

Meters,  Etc, 

ICfticiciit  and  Positive  o])era- 
timi  characterizes  all  Eerranti 
devices.  This  is  evidenced  l)y 
the  uni\  ersal  contidciice  placed 
in  l*"  e  r  r  a  n  t  i  a  j)  p  1  i  a  n  c  e  s 
throughout  the  whole  of  the 
Dominion. 


Single  Phase  Watt  Meter 


Potential  Transformers 


Current  Transformers 


Polyphase  Wattmeter 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


Northern  Ontario 
J.  P.  Bartlemaii 
Timmins 


26  Noble  St.        128  Bleury  St.        3  Victoria  Rd. 
TORONTO        MONTREAL  HALIFAX 

Alberta  Re))resentatives 
iVortlnvestern   Kiig.   &  Supply  Co., 
Calgary 


592  Notre  Dame 
WINNIPEG 


U.  C.  Representative 
\V.   H.  Hazlett  &  Co. 
\'ancouver 
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A  Unit  Type  Installation — Bus  and  Wiring  Supports 

As  Instinctively  as  They  Look  at  the 
Clock  for  the  Time  of  Day — 

T^NGINEER.S    desiring    information    on    high  tension  equipment  look  to  DELTA-STAR 
technical  bulletins.     Nearly  everyone   interested  in  high  tension  problems  have  these 
publications.   If  you  have  been  overlooked  just  drop  us  a  line  and  a  set  will  be  sent  by  parcel 
post.    No  obligation — we  just  want  you  to  have  them. 

T  TNIT  Type  is  a  plus  equipment:  Bus  supports  plus  adjustable    top    and    bottom  fittings: 
disconnecting  switches  plus  real  interchangeability ;  outdoor  substations  plus  economy; 
pole  top  air  break  switches  plus  micrometer  adjusters  between  phases;   high   tension  fuses 
plus  reliability.     Real  service  plus  prompt  shipments. 

UN  TT  Type   Bus  Supports  are  adjustable    top  and  bottom — an  original  feature  since  1912. 
There  are  over  7000  combinations. 

Bulletins  31  and  31A  give  complete  information.    Send  for  them  today 

DELTA-STAR  ELECTRIC  CO.,  CHICAGO 

REPRESENTED  IN  CANADA  BY 

MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:   Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 


Hi 


EQUIPMENT 


UNIT-TVPB  IMTERC 
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Catalogue  Now  Ready 

ELECTRIC  FIXTURES 
DOMES,  PORTABLES, 
PIANO  LAMPS 

NERLICH  &  CO. 

TORONTO 
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J.  C.  RefiUable  Fuse  Plu 


J. 

From^ClGmens  Electrical  Corp. 

Kin^  William  &  Ferguson  Ave 
Hamilton  Canada. 


When  buying  your  next  lot  of  Fuse  Plugs,  order  J.  C.  Refillable  Fuse  Plugs.  They 
save  you  70/t  on  your  investment.   J.  C.  Refillable  Fuse  Plugs  can  be  refilled  a  number 
of  times  at  a  cost  of  only  Ic  each. 


Refillable  Fuses 


J.  C. 


ALL  Copper  ends. 

The  J.C.  Refillable  Fuses  are  now  in 
general  use  throughout  Canada  by 
Power  Companies,  office  buildings, 
Government  buildings  and  other  large 
users. 

The  J.C.  gives  a  sure  contact. 

The  J.C.  Refills  are  accurate. 

The  fibre  tubes  do  not  char,  and  are 
asbestos  lined. 

The  J.C.  Refillable  Fuse  is  simple  in 
construction  and  a  money  saver. 

Write  for  Bulletin  No.  6. 

H.E.P.C.  approval  No.  9. 


Knife  Blade  Type 


Clemens  Electrical  Corporation  of  Canada,  Ltd.,  Hamilton,  Ont. 

Eastern  Agents— Electrics,  Limited,  22  St.  John  Street,  Montreal,  P.  Q, 
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The  Electrical  Dealer's  Best  Business  Getter 


\\  hen  a  woman  is  jjleast'd  with  the  service  she 
is  gettini^  from  her  suction  sweeper,  washint;' 
inacliine,  manj^le  or  Ian.  it  is  just  as  natural  fcn^ 
her  to  talk  about  it  to  her  friends  as  it  is  for  her 
to  hreatlie.  As  a  real  l)usiness  getter  she  beats 
the  best  salesman  the  dealer  can  employ:  And 
her  help  doesn't  cost  him  a  cent. 

Since  the  motor  is  a  vital  factor  in  determining' 
the  kind  of  service  any  motor-dri\en  device  Avill 
j^'ive,  the  dealer  should  he  sure  of  the  motor 
when  selecting-  electric-driven  devices  for  re- 
sale. 

When  a  device  is  equipped  with  a  Robbins  & 
Mvers  Motor  the  dealer  can  be  sure  of  reliable 


motor  service  from  the  de\ice — the  kind  which 
makes  friendly  boosters  of  his  customers.  And 
he  can  also  be  pretty  sure  that  the  machine  is 
([uality  built  throughout. 

Quality  manufacturers  of  motor-driven  devices 
naturally  gravitate  toward  the  (|uality  motor 
when  equipping  their  output. 

The  R  &:  M  Motor  on  an  electrical  device  helf  s 
get  the  initial  orders  as  well  as  the  follow-up 
business,  too.  Years  of  dominant  advertising  in 
the  leading-  magazines  has  taught  buyers  of  mo- 
tor-equipped devices  the  importance  of  the  motor 
on  these  devices  and  the  quality  significance  f)f 
the  R  &  M  Motor. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  &  Crowe  Dawson  A  Co.,  Ltd.  La  Cie  Codere  &  Pil»,  Inc.  Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  Electric  Co.        John  Starr.  Son  &  Co..  Ltd.  Great  West  Electric  Co.  Roeeri   Electric   Co.,  Ltd. 

St.  John  Halifax  Winnipeg  '  Toronto 

Uobbins  &  M^er$  Motors 
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Abreast  of  the  Times 

Benjamin 

Dome  Reflectors 

R-L-M  Standard 

For  Industrial  Lighting 

THE  Benjamin  R-L-M  Standard  Dome  Reflector 
is  a  one-piece  lighting  unit  with  no  welded  joints, 
and,  therefore,  has  no  metal  edges  exposed  to  the 
influences  of  corrosion.     The  method  of  connecting 
reflector  and  socket  to  the  support  is  unusually  strong. 

The  reflector  is  deep  enough  to  afford  ample  protec 
tion  against  direct  glare  from  the  lamp  filament,  the 
angle  ot  cut-off  being  i7/^  degrees,  as  required  by  the 
standard.  Sharp  shadows  are  prevented  by  well 
diffused  light  from  the  large  reflecting  surfaces.  This 
reflector  unit  conforms  to  the  requirements  of  the 
most  exacting  Hghting  codes. 

Made  to  fit  all  styles  of  sockets. 
Write  for  Bulletin  No.  15C—now  ready  for  distribution. 

Benjamin  Electric  Mfg.  Co.  of  Canada, 

LIMITED 

n-17  Charlotte  Street,         -         TORONTO,  Ontario 
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A  Contractor,  Whether  He  Likes  It 
or  Not,  is  a  Merchant 

What  is  a  merchant  ? — A  man  who  deals  in  some  com- 
modity— buys  or  sells  it. 

What  is  a  commodity?  Anything  that  may  be  bought 
or  sold. 

Name  some  of  them. — Well,  thej'  may  be  divided  rough- 
ly into  two  classes — (1)  commodities  that  have  physical  pro- 
perties, such  as  weight,  dimensions,  etc.,  and  (2)  more  or 
less  abstract  commodities  such  as  advice,  experience,  good 
will,  accommodation,  etc.,  which  may  be  generally  classed 
under  the  one  heading — "services." 

Then  everybody  is  a  merchant? — Assuredly.  The  gro- 
cer sells  sugar;  the  doctor  sells  skill  and  experience;  the  en- 
gineer sells  technical  service.  Every  man  and  woman  who 
receives  pay  from  an  employer,  whether  in  the  form  of  wage 
or  salary  is  simply  selling  his  "services."  - 

A  contractor  is  a  merchant  then,  even  if  he  doesn't  call 
himself  a  dealer  ? — How  could  be  be  otherwise  ?  Two  or 
more  contractors  compete  for  a  job;  only  one  gets  it.  The 
best  salesman — merchant.  He  was  the  one  who  displayed 
his  wares — services — most  attractively  before  the  purchaser. 
The  contractor  who  "bids"  and  neglects  to  follow  up  with 
"salesmanship,"  or  "merchandising"  stands  small  chance  of 
winning  out.  The  lowest  price  is  not  necessarily  the  most 
attractive,  nor  the  highest  the  most  impossible.  "Service" 
jumps  into  the  scales  and  may  tip  them  one  way  or  the 
other. 

There  is  no  excuse  then  for  the  contractor  holding  out 


against  handling  appliances  on  the  ground  that  he  is  not  a 
merchant.  If  he  is  making  a  success  of  selling  his  services 
as  a  contractor  he  has  only  to  apply  the  same  principles  lo 
the  disposal  of  other  commodities. 

.^ure,  the  contractor  is,  and  ought  to  he,  a  niercliant. 


Good  Illumination  an  Important 
Factor  in  Greater  Production 

It  cannot  be  said  that  there  arc  any  notable  advances 
in  illumination  to  report  within  the  past  few  months,  al- 
though it  is  plainly  evident  that  the  importance  of  good 
and  proper  lighting  is  constantly  receiving  more  general 
recognition.  This  is  particularlj-  true  with  reference  to  in- 
dustrial lighting. 

A  review  of  the  industries  shows  a  very  real  improve- 
ment in  conditions.  .-Ks  soon  as  the  war  closed  the  prime 
need  became  efficient  production,  and  as  this  was  impos- 
sible under  any  but  the  most  favorable  working  conditions, 
engineers  and  lighting  specialists  found  the  managements 
of  the  various  plants  in  -a  much  more  receptive  mood  than 
formerly.  This  is  still,  however,  practically  a  virgin  field 
where  electrical  contractors  may  confidently  look  for  great- 
ly increased  business  opportunities  during  the  next  year  or 
two. 

A  number  of  new  industrial  lighting  units  have  come 
on  the  Canadian  market  which  represent  improvements  and 
refinements  in  the  art  rather  than  innovations.  This  ten- 
dency will  doubtless  continue. 

The  cost  of  lighting  equipment  during  the  war  has  in- 
creased like  most  other  things,  though  not,  generally  speak- 
ing, to  the  same  extent.  This  was  due  largely  to  necessary 
curtailment  of  production  and  to  the  enhanced  value  of 
raw  material  and  wages.  Present  indications  are  that  the 
highest  peak  of  prices  has  been  reached,  so  that  it  now  only 
remains  to  get  our  production  established  on  a  heavier 
basis.  This  accomplished,  the  prices  should  gradually  re- 
cede. 

A  very  real  menace  to  Canadian  manufacturers  of  light- 
ing goods  and  appliances — as  also  to  manufacturers  in  other 
lines,  no  doubt — is  the  almost  certainty  that  Germany  will 
attempt  to  get  her  goods  into  Canada  and  undersell  the 
home-made  product.  It  was  said  a  few  days  by  an  Amer- 
ican, manufacturer  who  was  recently  returned  from  that 
country,  that  Germany  is  today  following  the  "sanest" 
course  of  any  country  in  the  world.  His  remarks  had  re- 
ference more  particularly  to  the  labor  situation  concerning 
which  he  added  that  whereas,  on  this  continent,  labor  is 
demanding  10  hours'  pay  for  8  hours'  work,  the  workman 
in  Germany  is  willingly  accepting  8  hours'  pay  for  11  hours' 
work.  This  may  not  be  a  commendable  condition  for  the 
German  workman,  but  we  must  all  admit  it  is  the  spirit 
which  will  most  quickly  extricate  that  country  from  its  tre- 
mendous load  of  obligations.  However,  it  confronts  the 
rest  of  the  work  with  this  conundrum — if  Germany  does  not 
work  long  hours  for  small  wages,  how  can  she  ever  pay 
her  debts,  and  if  she  does,  how  can  other  countries  com- 
pete with  her. 

The  labor  problem  thus  remains  in  this,  as  in  other  in- 
dustries,_  the  key  to  the  situation.  With  losses  attendant 
on  frequent  strikes,  added  to  the  increased  cost  of  produc- 
tion which  follows  when  labor  wins  its  fight,  we  would  ap- 
pear to  be  reaching  a  condition  industrially  that  may  cause 
a  nation-wide  collapse.  It  is  little  satisfaction  that  this 
collapse  would  also  involve  the  workman. 

We  do  not  suggest  that  better  illumination  is  a  solution 
of  all  these  problems,  but  we  believe  it  can  be  justly  claimed 
that  it  can  be  a  big  factor.  The  workman  is  demanding 
better  working  conditions— what  adds  to  his  comfort,  wheth- 
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er  in  the  factory  or  home,  a->  much  as  mure  and  better  liglu.'' 
The  workman  demands  hi^  waKes— this  means  that  lie  must 
Ijroduce  more  in  the  same  time,  and  vvliat  improvement  in 
working  conditions  can  have  so  iiotenl  an  inlluence  on 
greater  production,  as  sufficient  ami  proper  illumination. 

•  Good  lighting  may  not  solve  the  hi.i;  prohU-m  of  labor 
and  industry,  hut  given  a  fair  trial  it  will  get  matters  on  a 
proper  footing  upon  which  a  l)etter  understanding  and  a 
closer  co-ope'. a'tioh  can  be  built. 


The  Possibilities  of  New  Business  Greater  Than 
is  Generally  Appreciated 

On  another  page  of  this  issue,  we  describe  the  wiring 
equipment  recently  installed  in  a  home  by  an  Ontario  con- 
tractor, which  ran  into  something  less  th.an  :\'/<  of  the  cost 
of  the  home.  1t  will  'be  conceded  that  this  equipment  will 
take  care  of  the  needs  of  this  householder  according  to  the 
modern  ideas  of  surrounding  one's  self  with  electrical 
luxuries  and  conveniences.  However,  one  cannot  but  be 
struck  with  the  comparatively  small  outlay  demanded  by 
this  installation,  on  the  one  hand,  and,  on  the  other,  by 
the  large  field  it  opens  to  the  contractor-dealer  to  follow 
up  and  make  .sales.  For  example,  running  roughly  over  the 
situation — we  understand  this  householder  has  already  in- 
Stalled  an  electric  range  at  a  eost  of  about  $2.50.00.  That 
indicates  that  he  is  in  the  market  for  equipment  of  a  good 
type,  for  example,  a  washing  machine  to  cost  $175;  an 
ironing  machine  to  cost  around  $400;  a  dish  washer,  $250; 
a  refrigerator,  $500;  fixtures  and  floor  lamps.  $:S00;  sewing 
machine,  percolator,  vacuum  cleaner,  cigar  lighter,  small 
heater,  toaster,  iron.  etc..  etc.,  probably  to  the  extent  of 
$200 — a  total  of  about  $2,000. 

Does  the  contractor-dealer  in  general  appreciate  the 
amount  of  business  that  lies  dormant  in  every  home  that 
he  equips  properly?  Here  is  a  sufficient  reason  why  he 
should  use  all  his  persuasive  energies  to  make  every  instal- 
lation he  handles  as  complete  as  possible.  Not  only  does 
it  net  him  a  bigger  figure  in  the  actual  installation  of  the 
wiring,  but  it  opens  up  a  very  much  larger  field  in  the  years 
to  come.  Further,  the  big  possibilities  in  electrical  ap- 
pliances also  show  very  clearly  the  necessity  of  an  electrical- 
contractor  so  fulfilling  his  first  contract  with  the  owner  as 
to  win  his  confidence  and  gain  a  reputation  for  good 
judgment. 


Better  Wired  Houses  The  Only  Way  to  Create 
Desired  Demand 

The  success  of  any  manufacturing  industry  is  chiefly 
dependent  upon  the  demand.  The  old  method  of  doing 
business  was  to  sit  back  and  wait  for  the  demand  to  devel- 
op. To-day  the  up-to-date  business  man  reverses  the 
operation — he  sets  himself  to  develop  the  demand. 

There  is  no  jjlace  in  the  business  world  where  tliis  up- 
to-date  poficy  is  more  essential  than  in  tlie  retailing  of 
househould  electrical  appliances.  The  n.itural  development 
of  the  demand  has  been  fair,  but  has  now  reached  a  stage 
where  there  is  a  decided  tendency  to  lag.  The  electrical 
industry  i>  organized  uj)  to  a  point — the  manufacturer  is 
m  a  position  to  supply  goods;  the  j(d)ber  is  well  organized; 
the  contractor-dealer  is  coming.  The  weak  point  in  the 
chain  is  the  demand  in  the  homfs. 

In  the  nature  of  things  the  development  of  a  demand 
for  electrical  goods  is  m<jre  difficult  than  wiih  other  goods, 
for  the  reason  that  their  use  presupposes  a  properly  wired 
home  with  all  the  necessary  outlets  so  rarely  found  even 
in  new  houses.     Householders  by  the  thousands  have  ,'i  de- 


sire for  elecliical  goods,  but  could  not  make  use  ol  ihem 
if  they  had  them. 

.A  lot  of  good  money  is  going  to  waste  in  advertisin.g 
and  good  energy  in  selling  to  supposed  prosjiects  who  are 
not  prospects  in  reality,  for  the  reason  that  their  homes 
are  not  so  etjuipped  as  to  allow  the  use  of  appliances.  Yet 
in  the  face  of  this  fact,  ninety  per  cent,  of  the  homes  be- 
ing built  to-day  have  the  wiring  reduced  to  something  be- 
low the  "irreducible  minimum." 

Who  i.s  to  blame?  How  can  this  condition  be  reme- 
died?    Whose  business  is  it  \o  remedy  it? 

Who  is  to  Blame? 

.'Xrsvvering  these  questions  in  order,  we  believe  the  ar- 
chitect and  the  contractr)r  are  equally  responsible  for  the 
present  state  of  affairs.  In  the  first  place,  the  architect 
doesn't  understand  the  advantages  of  a  properly  wired  home 
and  in  the  second  place,  he  is  too  entirely  absorbed  in 
attending  to  mere  details  of  architecture,  while  he  keeps 
the  cost  of  the  building  as  low  as  possible.  The  contrac- 
tor, for  his  part,  gives  the  lowest  possible  bid  on  the  job, 
knowing  that  if  he  doesn't,  some  one  else  will. 

How  Can  the  Condition  be  Remedied? 

The  conditiem  so  far  as  the  architect  is  concerned  can 
only  be  remedied  by  a  process  of  education.  Every  archi- 
tect should  l)e  a  booster  for  better  wiring.  His  co-opera- 
tion should  be  enlisted  to  the  extent  that  he  will  bring  a 
certain  amount  of  pressure  to  bear  on  his  client.  He  should 
consult  with  the  electrical  contractor  and  give  his  moral 
support  to  any  suggestion  for  improvements  the  contractor 
may  make.  And  the  contractor — well,  he  must  stop  this 
silly  competition  to  see  who  can  get  away  with  the  chea]i- 
est  jo'b.  Everyone  knows  the  cause  of  this  condition.  It 
is  the  existence  of  a  few  irresponsible  "carpet-baggers." 
with  offices  under  their  hats,  who  camouflage  themselves 
with  a  coil  of  wire  and  a  pliers  to  look  like  responsible  wire- 
men,  who  have  no  reputation  to  lose,  no  capital  at  stake, 
and  consequently  nothing  to  gain  by  doing  a  better  job  than 
the  poorest  the  law  allows.  This  class  must  be  got  rid  of. 
When  this  competition  is  finally  removed,  bona  fide  con- 
tractors must  set  themselves  a  standard  up  to  which  every 
house  job   should   measure.     Any  contractor   who   fails  to 


Now  is  the  time  to  feature  small  heaters  and 
radiators.  The  evenings  and  mornings  are  cool. 
The  use  of  electric  radiators  delays  the  need 
for  the  furnace. 


reach  the  standard  on  any  job  should  be  required  to  ex- 
plain the  reason  of  his  failure  to  his  fellow  contractors. 

Whose  Business  to  Apply  the  Remedy? 

Truly,  the  remedy  of  this  weak  point  in  our  industry 
is  everyl)ody's  business  in  the  industry,  for  we  all  suffer. 
That  is  probably  the  reason  why,  in  the  jiast.  it  has  been 
considered  nobody's  business.  But  we  MUST  get  this 
stumbling  block  of  poorly  and  inadequately  wired  houses 
out  of  the  way.  As  already  pointed  out.  the  architect  can 
di)  a  lot  of  missionary  work;  so  can  the  contractor;  but  the 
res|)onsibility  falls  no  less  on  the  manufacturers  and  job- 
ber. These  two  classes  suffer  most  because  the  mouth  of 
their  distribution  channel  is  closed  and  the  channel  be- 
comes choked  up  in  consequence. 

Only  One  Solution. 

There  is  only  one  solution — l)etler  wired  houses.  The 
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architect  <.an"t  dn  it  alnne — nor  the  c.>ntract<ir.  imr  the- 
itianufacturcr.  lUaltr  nr  jol)bi'r.  But.  working,  toiiether. 
liity  ciiiild  organize  anil  carry  tliroiigh  such  a  campaign  as 
would  double  and  trei)le  within  a  year  the  iiossihiliiy  for 
the  use  of  electrical  devices  in  the  homes.  Let  us  face  the 
issue  fairly.  There  is  little  difficulty  convincing  a  man  or 
woman  of  the  luxury  and  utility  of  electrical  devices.  The 
real  difficulty  arises  when  we  have  to  admit  to  him  that  he 
couldn't  use  them  if  he  bought  them. 


Revision  of  Inspection  Fees 

The    Inspection    Department     of     the     Hydro- Klcctric 
Power   Commission   of   Ontario  has   issued   a   new   set  of 
prices,  which  will  take  effect  October  1.  as  follows: 
Incandescent  Light  Wiring 

1  to      .")  outlets   .'fl.OO 

0  to    25  outlets   I.j  each  additional 

26  to  100  outlets  10  " 

101  to  200  outlets  07  •• 

and  over  200  outlets  0.5 

The  above  fees  entitle  contractor  or  applicant  to  one  in- 
spection only.  Where  service  work  and  hardware  is  furnish- 
ed I)y  another  contractor  a  separate  application  and  inspec- 
tion is  required.  Minimum  fee — $1.00. 

Electric  Signs 

Electric  Signs,  each  .I^l.oo 

More  than  one  sign  on  same  building    .50  each  additional 

Motors 

'4  to  10  H.P.,  eacli  .$1.00 

10  to  25  H.P.,  each   1.25 

.Above  25  to  100  h.p.  each   1.50 

.Above  100  H.P.,  each  2.00 

Over  550-volt,  each  motor  installation  5.00 

.And  each  additional  motor  in  same  premises  :!.00 

Generators 

Same  charge  as  for  motors  of  same  rating. 
Fixtures 

Inspection  of  fixture  installations  will  be  charged  for 
at  half  the  rate  of  incandescent  wiring  scale,  rating  each  fi.x- 
ture  as  an  outlet:  minimum  fee  to  be  35c. 

Special  Inspections 

For  photographic,  bell-ringing  sj'stems  and  arc  lights,  or 
where  no  special  fee  is  provided,  inspections  may  be  made 
at  the  rate  of  $1.00  per  hour,  as  well  as  any  traveling  ex- 
penses. 

Special  Theatre  Inspection 

•A  charge  of  $1.10  is  to  be  made  for  the  inspection  of 
electrical  apparatus  and  material  on  the  stages  of  all  play- 
houses before  same  can  be  used.  These  inspections  to  be 
made  on  Monday  mornings  by  all  district  inspectors. 

Permit  Fees 

.A  fee  of  10c  is  to  be  charged  for  each  and  every  permit. 
Temporary  Permit  Fees 

Temporary  permits  will  be  issued  at  a  minimum  charge 
of  2.'c.  for  every  permit  thus  issued.  Where  special  inspec- 
t:ons  are  necessary  in  connection  with  the  issuing  of  tem- 
porary permits  a  charge  of  $1.00  will  be  made  to  cover  the 
inspector's  time  and  expenses. 

Refunds 

Where  more  than  or.e  application  has  bee:i  filed  in  error 
for  the  same  job,  or  where  wiring  contractor  has  overpaid 
the  inspection  fee  through  error  or  otherwise,  the  fee  will 
be  refunded,  less  25c. 

Ranges  and  Heaters 

Each  range  or  heater,  including  wiring  thereto   $1.00 

Each  additional  range  or  heater  in  same  premises  50 

Where  the  above  can  he  inspected  along  with  wiring  for 
the  same  contractor,  the  fee  will  be  50c.  for  each  installation. 


A  Weak  Objection  to  Safety  Cars 

The  Trades  and  Labor  (tuincil.  of  Sydney  Mines, 
N.  S..  have  communicated  to  the  Cape  Breton  Electric 
Company  their  disapproval  of  the  system  of  pay-.'is-you- 
enter  recently  inaugurated.  They  p'oint  out  that  in  stormy 
weather  and  particularly  during  winter  months  passengers 
will  l)e  subjected  to  annoyance  and  discomfort  l)y  having 
to  take  their  turn  in  l)oarding  the  cars.  Mr.  Curtis,  tlie 
superintendent,  in  his  reply  said  that  he  welcomed  con- 
structive criticism  and  su.ggestions  from  the  travelling  puh- 
lic  and  patrons.  The  new  system  of  collecting  fares  had 
the  most  advantages  and  the  fewest  disadvantages  of  anv 
the  company  could  work  out.  .A  passenger  riding  from 
one  town  to  another  prefers  to  pay  his  fare  upon  entering 
and  not  have  to  be  boihered  again.  Mr.  Curtis  regretted 
very  much  that  people  should  have  l)een  oliliged  to  stand 
out  in  the  rain  even  for  one  moment  while  waiting  to  l)oard 
the  car.  but  it  was  difficult  for  the  company  to  furnish  in- 
stantaneous shelter  for  prospective  passengers. 


Hydro  Commission  Issues  Sixth  Edition  of  Rules 
and  Regulations 

The  Hydro-Electric  F'ower  Commission  have  just  is- 
sued theVsixth  edition  of  Rules  and  Regulations  for  cltclric 
wiring.  This  book  is  bound  in  the  same  manner  and  is 
the  same  size  as  previous  editions  l)ut  contains  many  new 
dlustrations  taken  from  work  in  our  own  Province  which 
indicate  more  clearly  the  methods  which  they  are  intended 
to  cover.  The  book  also  contains  much  useful  data  at  the 
back  which  was  not  in  previous  editions.  .All  regulations 
to  date  are  included  in  this  sixth  edition,  including  outlet 
boxes  on  knob  and  tube  work  which  will  come  into  efifect 
on  January  1st  next. 

We  are  advised  that,  as  the  Commission  has  distributed 
many  thousands  of  these  rule  Ijooks  gratuitously,  it  will  be 
necessary  hereafter  to  make  a  small  charge  for  each  copy. 
Copies  may  be  obtained  from  any  of  the  district  electrical 
inspectors  upon  payment  of  25  cents  for  each  book.  They 
will  be  available  in  any  quantity  not  later  than  the  first 
of  October. 


Sherbrooke  Tramway  Fares  Increased 

By  a  majority  of  51.3  in  votes  a:id  $:3.735,810  in  valua- 
tion, the  ratepayers  of  Sherbrooke,  P.  Q.,  have  passed  a 
by-law  amending  the  agreement  with  the  Sherbrooke  Rail- 
way and  Power  Co.  This  by-law.  already  passed  by  the 
Council,  provides  for  an  arranget^j^ent  by  which  the  city 
will  do  certain  paving  work,  the  cost  to  be  reimbursed  by 
the  company.  The  fares  are  to  be  as  follows:  From  6  a.  m. 
to  12  p.  m.,  8  cents,  or  four  tickets  for  25  cents;  from  12 
p.  m.  to  6  ,a.  m.,  15  cents  cash:  children  under  14  years, 
•i  cents  cash  or  8  tickets  for  25  cents.  These  fares  are  to 
remain  for  12  months,  and  are  to  be  subject  to  revision  every 
12  months  at  the  request  of  either  the  city  or  the  company, 
the  Quebec  Public  Utilities  Commission  to  decide  in  case 
of  disagreement.  The  company  is  free  from  the  cost  of 
snow  removal  for  a  period  of  five  years.  The  company 
agrees  to  extend  the  system  at  once,  and  to  double  track  a 
portion  of  its  lines. 


At  the  annual  meeting  of  the  Marconi  Wireless  Tele- 
graph Co.  of  Canada,  held  in  Montreal,  the  shareholders 
confirmed  the  appointment  of  Mr.  A.  H.  Morse  as  manag- 
ing director;  Mr.  J.  N.  Greenshields,  president,  and  Mr.  T. 
Robb,  formerly  genera!  manager,  vice-president.  The  share- 
holders, at  a  special  meeting,  passed  a  scheme  for  reorgan- 
ising the  capital. 
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Comments  on  Illumination 

 By  Mr.  A.  W.  Shenton  

All  of  us  have  a  tendency  to  draw  a  more  or  less  sharp 
distinction  between  illuminating  engineering  as  set  down 
on  paper  and  as  encountered  in  actual  practice.  We  might 
say  that  there  has  been  a  tendency  to  classify  illuminating 
engineering  as  of  two  kinds — first,  the  theoretical  or  text- 
book variety,  and  second,  the  practical  variety.  That 
these  two  are  one  and  the  same  thing  should  be  borne  in 
mind  by  all  of  us  and  the  only  way  technical  treatises  on  illu- 
mination will  have  a  practical  value  is  by  the  reader  being 
able  to  associate  practical  considerations  with  the  material 
on  the  printed  page. 

To  illustrate,  an  exposition  on  the  importance  of  verti- 
cal illumination  may  be  swallowed  whole  without  having 
any  future  bearings  on  the  reader's  attitude  toward  this  prin- 
ciple in  practice.  Let  the  reader,  however,  perform  the 
simple  experiment  of  working  at  a  bench  which  we  will 
assunie  is  lighted  in  a  manner  very  common,  namely,  by 
means  of  a  good  reflector  unit  hung  directly  over  the  middle 
of  the  bench.  Now  let  him  take  a  board  and  a  square  and 
mark  this  board  to  be  sawed  off  square.  He  will  probably 
have  no  trouble  seeing  satisfactorily  to  do  this  part  of  the 
work,  for  he  will  lay  his  board  flat  and  will  probably  with- 
out conscious  mental  effort  so  place  it  that  the  shadow  of 
the  edge  of  his  square  will  not  interfere  with  accurate  mark- 
ing. Now,  if  he  will  clamp  the  board  in  the  vise,  with  the 
marked  surface  facing  toward  him,  and  will  try  to  follow 
his  mark  with  a  saw,  once  and  for  all  the  matter  of  vertical 
illumination  will  take  on  a  new  meaning  which  will  endow 
any  printed  matter  on  the  subject  that  later  comes  to  his 
attention  with  a  realness  that  fits  in  with  personal  exper- 
ience. 

If  you  are  trying  to  write  a  letter  at  night  in  a  room 
with  direct  lighting  from  open  reflectors  with  clear  bulb 
lamps  and  your  paper  is  moderately  glossy,  you  will,  before 
writing  many  lines,  realize  the  annoying  effect  of  specular 
reflection  in  office  lighting  or  industrial  lighting.  You  will 
probably  unconsciously  shift  your  position  so  that  the  spe- 
cular reflection'  is  directed  away  from  the  eyes  instead  of 
toward  them.  Even  in  the  milder  case  where  you  are 
writing  on  a  dull  finish  paper,  the  specular  reflection  from 
the  trail  of  undried  ink  following  your  pin  point  will  be  a 
source  of  considerable  annoyance.    The  shadow  or  shadows. 


as  the  case  may  be,  of  your  i)en  chasing  across  the  page 
will  further  emphasize  the  need  for  diffusion  in  this  case 
if  your  mind  is  open  to  the  consideration  of  illumination 
])rintii)les  as  well  as  the  more  immediate  object  at  hand. 

If  you  go  into  some  industrial  plant  where  the  lighting 
is  not  what  it  might  be,  and  perform  the  .simple  experiment 
of  taking  your  watch  out  of  your  pocket  to  see  what  time 
it  is,  you  pro'bably  will  encounter  for-  a  moment  what  work- 
men in  the  shop  arc  ol)liged  to  encounter  hour  after  hour. 
Probably  the  first  thing  you  will  do  unconsciously  and  auto- 
matically will  be  to  shift  your  watch  so  that  the  specular 
reflection  of  lighting  units  in  the  crystal  will  not  interfere 
with  vision.  Try  to  read  the  time  by  means  of  the  minute 
hand  to  an  accuracy  of,  say,  one-tenth  of  a  minute,  and 
you  will  know  what  a  machinist  in  the  shop  is  up  against 
many  times  during  the  day.  Stand  off  at  one  end  of  the 
factory  and  try  to  distinguish  different  objects  and  persons 
at  the  opposite  end  of  the  room.  If  direct  glare  from  the 
lighting  units  is  present  to  an  objectionable  extent,  you 
will  soon  recognize  its  effects,  and  will  find  that  it  does  not 
take  a  thorough-going  illuminating  engineer  to  recognize 
glare  and  its  harmful  effects.  If  the  work  being  done  in 
the  factory  calls  for  considerable  work  on  polished  surfaces, 
take  a  pocket  mirror  or  piece  of  polished  metal  and  see  with 
what  success  you  can  duplicate  with  artificial  light  the  stunt 
that  the  mischievous  schoolboy  does  when  he  redirects  the 
sun's  rays  into  his  teacher's  eyes.  If  the  stunt  is  success- 
ful and  you  are  able  to  get  a  rise  out  of  someone  in  the 
factory  by  so  doing,  you  can  set  it  down  that  the  lighting 
installation  does  not  fulfill  the  requirements  of  good  illu- 
mination for  a  factory  where  work  on  polished  surfaces  is 
being  carried  on. 

And  so  on,  we  might  cite  a  number  of  simple  experi- 
ments whereby  one  can  build  up  his  own  theories  of  what 
constitutes  good  illumination,  and  when  he  refers  back  to 
the  printed  matter  published  on  illumination,  he  may  be 
surprised  to  find  how  closely  his  own  findings  will  check 
with  those  of  illuminating  engineers  who  have  written  on 
the  subject.  In  fact,  the  main  difference  between  men  who 
have  become  recognized  as  illuminating  engineers  and  the 
rest  of  us  is  that  they  have  cultivated  this  analytical  frame 
of  mind  in  regard  to  illumination  and  have  reduced  their 
findings  over  a  number  of  years  to  printed  theories  on  the 
subject.  The  articles  thus  resulting  are  very  often  consider- 
ed dry  reading  simply  because  the  reader  is  not  able  to 
connect  them  up  with  practical  experiences  of  his  own  that 
coincide  with  the  tenets  of  such  articles. 


Good  Lighting  Reduces  Accidents,  Improves  Physical  Condition  and 

Speeds  Up  Production 

"Insufficient  and  improperly  applied  illumination  is  a  prolific  cause  of  industrial  accidents. 
In  the  past  few  years  numerous  investigators,  studying  the  cause  of  accidents,  have  found  that 
the  accident  rate  in  plants  with  poor  lighting  is  higher  than  similar  plants  which  are  well  illum- 
inated. Factories  which  have  installed  approved  lighting  have  experienced  reductions  in  their 
accidents  which  are  very  gratifying. 

"Of  even  greater  importance,  poor  lighting  impairs  vision.  Because  diminution  of  eyesight 
from  this  cause  is  gradual,  it  may  take  the  individual  years  to  become  aware  of  it.  This  makes  it 
all  the  more  important  to  guard  against  the  insidious  effects  of  dim,  flickering  light,  of  sharp 
shadows,  of  glare  reflected  from  polished  parts  of  the  work.  To  conserve  the  eyesight  of  the 
working  class  is  a  distinct  economic  gain  to  the  state,  but  regardless  of  that,  humanitarian  con- 
siderations demand  it. 

"Finally,  inadequate  illumination  decreases  the  production  of  the  industries  of  the  state,  and 
to  that  extent,  the  wealth  of  its  people.  Factory  managers,  who  have  installed  improved  illum- 
ination, are  unanimous  in  the  conviction  that  better  Ughting  increases  production  and  decreases 
spoilage." 
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A  Few  Examples  of  Weave  Room  Illumina- 
tion in  Textile  Mills 


By  Mr.  Kenneth  A.  Mclntyre* 


The  time  available,  since  tlie  installations  described 
below  were  completed,  has  been  insufficient  to  permit  of 
making  tests  of  actual  results  secured  in  the  several  plants 
mentioned.  Design  data  are  not  given  because  of  the  ab- 
sence of  test  results  for  comparison.  Remarks,  for  the 
sake  of  brevity,  are  of  a  general  nature  and  the  development 
based  on  experience  leads  to  a  conclusion  applicable  to  most 
problems  of  industrial  illumination. 

Few  industries  require  better  illumination  than  the  te.x- 
tile  industry  because  of  the  fine  and  exacting  nature  of  the 
processes.  The  attention  centres  in  the  weave  room  which 
is  invariably  the  first  point  of  attack  in  improving  the  il- 
lumination of  any  textile  mill.  Therein  can  be  obtained 
the  greatest  results  in  increased  production  and  improved 
quality  of  product.  Textile  machinery  requires  considerable 
floor  space  with  the  result  that  most  mill  buildings  ap- 
proach or  exceed  100  feet  in  width,  the  weave  room  being 
usually  on  the  ground  floor.  Thus  artificial  illumination  is 
required  down  the  centre  of  the  building  throughout  the 
day.  The  vital  factor  of  effective  weave  room  illumination 
has  resulted  in  the  adoption,  by  leading  mill  engineers,  of 
the  plan  of  placing  the  weave  room  in  a  building  or  "Weave 
Shed,"  so  called,  by  itself,  one  storey  in  height  and  with 
"saw-tooth"  roof  construction  solely,  to  provide  proper  il- 
lumination during  the  daylight  hours. 

Less  than  ten  years  ago  the  "well  lighted"  weave  room 


*Beattie-McIntyre,  Ltd.,  Toronto. 


had  at  the  most  one  drop  light  over  each  loom,  using  a  car- 
bon lamp  usually  with  flat  tin  shade  at  a  height  directly  op-- 
posite  the  eyes  of  the  operator.  Tungsten  lamps  reached 
a  stage  of  reliability  and  were  forthwith  substituted  for 
the  carbon  lamps  in  the  same  sockets  and  with  or  without 
the  same  flat  tin  shades,  causing  many  times  the  glare  be- 
cause of  higher  intrinsic  brilliancy — with  consequent  great- 
er eye-fatigue.  The  end  was  worse  than  the  beginning. 
This  condition  obtained  a  few  years  ago  in  the  weave  room 
of  Canadian  Cottons^,  Limited,  Hamilton,  prior  to  adoption 
of  the  scheme  shown  in  Fig.  1.  The  operator  cares  for 
looms  on  both  sides  of  the  aisle,  therefore  layout  of  ma- 
chines consist  of  long  rows  of  looms  with  alternate  operat- 
ing and  back  aisles.  Sixty  watt  Mazda  "B"  lamps  were 
used  with  Benjamin  deep  bowl  type,  enamelled  reflector 
sockets.  Units  in  operating  aisles  were  placed  between 
each  pair  of  looms,  approximately  8  ft.  apart  with  mounting 
height  of  8  ft.  In  the  back  aisles  alternate  units  only  were 
placed  and  at  a  mounling  height  of  10  ft.  Despite  the  fact 
that  the  product  consists  mostly  of  dark-colored  fabrics, 
the  light  on  the  work  was  greatly  increased.  Since  instal- 
lation the  long  runs  of  conduit  in  the  operating  aisles  have 


Fig.  1 — Canadian  Cottons  Ltd.,  Hamilton 


Fig.  2 — Canadian  Cottons,  Ltd.,  Marysville,  N.B. 

been  shifted  lengthwise  to  Ijring  the  units  in  line  with 
centres  of  looms  to  minimize  shadows  cast  by  mechanism 
of  looms.  Note  the  interference  by  multiplicity  of  shaft 
ing,  pulleys  and  belting.  Here  again  electricity  can  be  called 
upon  to  improve  conditions  by  use  of  individual  motors  or 
by  under-floor  drive,  eliminating  line-shaft  drive,  which,  at 
its  comparatively  high  speed  keeps  the  cotton  lint  disturb- 
ed, spreading  it  everywhere,  making  breathing  a  difficulty 
and  depositing  lint  on  lamps  and  reflectors,  reducing  effic- 
iency. In  this  case  the  dark-colored  lint,  if  not  removed 
frequently,  would  greatly  impair  usefulness  of  the  system. 

In  Fig.  3  is  shown  an  installation  with  similar  charac- 
teristics in  another  mill  for  the  same  company  in  Marys- 
ville, N.  B.  After  three  years  of  operation  the  management 
express  their  satisfaction.  More  than  600  units  are  in  use 
in  this  one  room,  showing  excellent  results  enhanced  by 
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fa viiral)le  cimdilions  of  liK'lTter  fabrics  produced  and  of 
undcr-floor  drive.  Contrast  the  niecliaiiical  conditions  in 
Fiys.  1  and  2. 

A  peculiar  problem  was  encountered  in  the  illumination  , 
of  the  weave  room  of  the  Oriental  Textile  Company,  Limit- 
ed. Oshawa.  Ont..  and  solved  as  shown  in  H"ig.  li.  This 
mill  produces  high  quality  plushes  and  velours  and  weav- 
ing is  afYected  by  double  shuttle  looms  weaving  simultane- 
ously two  separate  layers  of  fabrics  with  pile  joining  them. 
A  special  machine  later  cuts  through  this  ])ile  at  right  angles 
to  it  and  makes  two  distinct  pieces  of  velour  or  ])lush.  Two 
warps  are  used  mounted  vertically  one  above  the  fUlier. 
making  a  high  structure  with  several  layers  of  yarn  through 
the  harness  of  the  l"oom.  Shadows  were  to  l)e  minimized 
Ijy  either  bringing  the  light  from  all  directions  or  by  pro- 
viding portables  to  be  carried  as  desired.  Successful  solu- 
tion came  with  "eye-comfort"  'by  use  of  National  X-ray 
reflectors  and  fixtures.  Two-hundred  watt  Mazda  C-2  units 
are  used  on  centres  of  approximately  14  feel.  Ceiling  is 
white  and  12  ft.  in  height.  The  illustration  was  taken  at 
night.  The  clear  appearance  of  the  ceiling  is  due  to  the 
adoption  of  individual  motor  drive.  .■X  further  advantage 
is  that  machines  can  l)e  moved  without  requiring  changes 
in  location  of  lighting  units. 

Fig.  4  illustrates  the  weave  room  of  Imperial  Cotton 
Company.  Limited,  Hamilton,  recently  completed.  Five 
years  ago  the  room  was  lighted  similar  to  that  shown  in  Fig. 
1.  The  arrangement  was  similar  but  the  looms  in  this  case 
were  nearly  twice  the  width,  the  number  of  units  consider- 
ably less.  This  disadvantage  was  somewhat  offset  by  the 
nature  of  the  product,  principally  white  cotton  duck.  Dur- 
ing the  past  year,  however,  the  entire  plant  has  undergone 
extension  and  rearrangement.  In  the  weave  room  all  the 
new  looms  installed  are  equipped  with  individual  iftotor 
drive  with  advantages  ^ilready  mentioned.  The  new  light- 
ing system  was  designed  by  the  engineers,  Lockwood, 
Greene  &  Company  of  Canada,  Limited,  in  conjunction  with 
the  writer.     Benjamin  deep  bowl  enamelled   reflectors  are 


Fig.  3 — Indirect  lighting  in  Oriental  Texiiles,   Ltd,.  Osn;nva 


used  with  :'M0  wall  bowl  frosted  Mazda  C-2  lamps.  .Alter- 
nate rows  are  staggered  and  spacing  is  on  16  ft.  centres, 
along  the  diagonals.  Mounting  height  is  12  ft.  Bowl  frost- 
ing is  used  to  reduce  the  little  direct  glare.  Control  of 
light,  as  in  the  other  examples  given,  is  swilclies  located  in 
distributing  panels.  Circuits  are  arranged  parallel  to  win- 
dows so  that  only  necessary  inside  circuits  are  in  use  dur- 
ing the  day. 


In  conclusion,  ;i  system  of  general  illumination  is  de- 
sirable not  only  in  weave  rooms  but  in  most  industrial 
l)lants.  Special  auxiliary  lighting  can  be  devised  where 
really  necessary.  The  Mazda  C-3  lamp  with  its  larger  and 
more  efficient  units  makes  general  illumination  commercial- 
ly pr.icticable  and  increased  production  will  repay,  over  and 
over  again  the  investment  in  ])roperIy  designing  a  new  in- 


Fig.  4 — Imperial  Cotton  Co.,  Ltd.,  Hamilton,  Ont. 


stallation  or  remodelling  an  old  one.  Machinery  can  be 
located  at  will  without  it  being  necessary  to  consider  the 
lighting.    The  lamps  are  beyond  the  reach  of  an  accidental 

jar  or  a  nimljle  hand. 

Letter  to  the  Editor 

Toronto,  Canada,  September  11th.  1919. 
Editor  Electrical  News: 

I  have  read  with  some  considerable  interest  the  paper 
puljlished  in  your  issue  of  September  1st,  by  Mr.  John 
G.  Learned.  I  notice  in  this  paper  that  the  words  "extra 
outlet"  are  used  throughout.  It  would  appear  to  me  that 
the  use  of  this  term  is  an  unfortunate  one.  When  build- 
ing a  house  the  one  thing  we  all  dread  is  the  word  "extra" 
or  "extras."  It  would  appear  to  me  that  there  is  very 
much  more  chance  of  the  electrical  contractor  being  suc- 
cessful in  obtaining  orders  from  his  clients  to  put  in  the 
very  iiecessary  outlets,  if  he  used  some  such  words  as 
"utility  outlet"  rather  than  "extra  outlet." 

,   Yours  very  truly, 

S.  L.  B.  LINES. 


(Jwing  to  a  falling  off  in  miscellaneous  revenue  and 
higher  fixed  charges,  the  annual  statement  of  the  Quebec 
Railway,  Light,  Heat  &  Power  Co.  shows  a  deficit  of 
$6"), 274,  compared  with  a  profit  of  .$9.5,307.  The  gross  re- 
venue increased  by  .$279,768  to  $2,077,621,  and  operating 
expenses  by  $208,792  at  $1,444,510,  the  net  operating  revenue 
being  $633,105,  a  gain  of  $70,977.  The  board  for  the  cur- 
rent year  is  constituted  as  follows:  Lorne  C.  Webster,  presi- 
dent; Hon.  D.  O.  Lespcrance,  vice-president;  Chas.  Lavigne. 
L.  J.  Tarte.  Arthur  Picard,  Paul  Galibert,  T.  S.  Stewart, 
M.  P.,  Brig.-Gen.  A.  E.  Labelle.  Senator  Jules  Tessier.  J. 
N.  Greenshields,  K.  C,  and  C.  G.  Greenshields. 
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Canadian  Electrical  Dealers  Realizing  the  Necessity 
of  Attractive  Stores   Two  Fine  Examples 


(One  of  the  finest  electrical  stores  west  of  \\'inni|)ei4 
is  "The  Electric  Shop,"  of  Saskatoon.  Sask.,  situated  at  150 
Second  Avenue  North.  Mr.  D.  F.  Streh.  manager  of  "The 
Electric  Shop,  is  a  strong  believer  in  making  his  electric 
store  so  attractive  and  efficient  that  the  public  is  uncon- 
sciously drawn  to  it.  This  is  undoubtedly  the  proper  way 
to  eliminate  the  competition  of  hardware  and  other  general' 
.■itores  which  is  doing  the  electrical  industry  so  much  harm 
im  account  of  their  lack  of  knowledge  of  and  sympathy 
with  things  electrical.  VVe  are  glad  to  be  able  to  reproduce 
some  photographs  of  Mr.  Streb's  store  and  a  brief  des- 
cription of  its  lay-out  and  the  principles  underlying  the 
merchandising  .policy  of  "The  Electric  Shop."  The  salva- 
tion of  the  electric  industry  hinges  on  just  such  stores  as 
this  one. — Editor.] 

The  success  of  a  retail  electrical  store  involves  the 
same  principles  and  common  sense  methods  that  go  to  make 
any  retail  store  successful. 

The  store  should  be  so  arranged  that .  it  will  have  a 
home-like  appearance,  be  convenient  for  the  public  to  enter, 
the  merchandise  so  displayed  that  it  will  have  an  appeal  to 
the  customer,  and  be  kept  perfectly  clean  and  dustless  with 
all  nickeled  ware  and  parts  well  polished,  and  easy  chairs 
located  at  convenient  places  for  the  ladies  to  sit  down  and 
feel  at  ease  in  selecting  merchandise  and  making  purchases. 
Your  goods  must  be  well  displayed  and  to  the  best  advan- 
tage, easy  to  show  and  demonstrate. 

You  must  be  well  versed  in  all  merchandise  you  handle 
so  that  you  can  point  out  its  merits  and  answer  all  ques- 
tions put  to  you  by  your  customer  in  plain  English  lan- 
guage, and  not  pour  forth  a  lot  of  technical  terms,  which 
will  confuse  yor.r  customers  and  rencfer  it  more  difficult 
for  them  to  make  up  their  mind  to  l)uy. 

Our  policy  in  purchasing  goods  is.  of  course,  to  sell 
them,  and  in  order  to  be  able  to  sell  them  with  confidence 
we  buy  what  we  believe  are  quality  goods  and  nationally 
advertised  as  we  find  that  nationally  advertised  goods  move 
more  readily  and  require  less  time  to  sell. 

Should  any  article  not  prove  satisfactory  to  any  of  our 
customers,  we  either  replace  it  or  make  a  satisfactory  ad- 
justment, and  this  policy  we  carry  out  not  only  in  selling 


merchandise  but  also  in  making  repairs  or  any  construction 
work  that  we  may  do. 

Our  customers  are  cordially  greeted  upon  entering  the 
store,  are  treated  with  tact  and  courtesy  while  in  our  store 
and  whether  they  purchase  or  not  are  treated  with  the 
same  cordiality  upon  leaving,  so  that  on  the  whole  we 
aim  to  leave  the  customer  with  a  pleasing  impression  and  a 
desire  to  return. 

With  a  brief  reference  to  prices,   these  are  the  same 


The  Electric  Shop  of  Saskatoon  has  an  attractive  appearance  to  the 
passer-by 

to  all  customers  as  we  liave  one  price  only  and  that  is 
marked  plainly  on  the  article. 

We  advertise  two  or  three  times  each  week  in  the 
evening  paper,  the  amount  of  advertising  being  consistent 
with  our  gross  turnover  per  year. 

We  do  not  have  any  special  sales  stunts  but  are  quiet- 
ly and  constantly  at  our  oars,  and  leave  no  stone  unturned 
that  will  help  to  popularize  our  store  and  make  it  the  head- 
qf.arters  for  things  electrical. 

We  believe  that  square  dealing,  quality  and  satisfaction 
will  bring  success  to  any  store  if  consistently  adhered  to  and 


Interior  views  of  The  Electric  Shop,  Saskatoon.     Mr.  Streb  has  the    faculty  of  so  placing  his  goods  t'.;at  they  sell  themselves  and  at  the 

same  time  suggest  other  purchases 
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Popular  Priced  Electricians,  Hamilton,  Ont.     Perhaps  a  little 
crowded,  but  very  effective 


that  price  is  not  the  determinating  factor,  as  the  cut-rate 
store  will  sooner  or  later  succumb  to  the  inevitable. 

With  a  brief  reference  to  the  layout  of  our  store,  you 
will  note  that  we  have  two  glass  show  cases  and  one  coun- 
ter with  a  show  case  front.  In  this  counter  show  case  front 
we  have  displayed  various  small  articles  which  are  kept 
in  the  drawer  cabinet  directly  behind.  This  drawer  cabinet 
has  about  90  drawers  in  which  all  small  articles  are  kept 
conveniently  at  hand  for  quick  service.  The  back  of  the 
show  case  counter  we  use  for  receipts  and  wrapping  paper. 

Under  the  drawer  cabinet  we  have  six.  large  drawers 
in  which  are  kept  lamps  and  various  cords. 

The  next  back  wall  case  is  arranged  for  lamp  cartons 
and  irons  while  the  following  two  cases  have  sliding  doors 
in  which  all  nickel  ware  is  displayed.  Underneath  these 
three  wall  cases  are  kept  surplus  stock. 

On  the  opposite  side  of  the  store  is  a  vacuum  cleaner 
stand  with  a  rug  in  front  for  demonstrations,  two  glass 
shade  displays  and,  in  the  rear,  portable  lamps. 

The  first  glass  shade  display  is  arranged  with  lights 
underneath  the  shades,  while  in  the  shelves  underneath  our 
surplus  stock  is  kept. 

You  will  also  note  that  all  the  cases  are  about  two 
feet  apart  for  the  purpose  of  displaying  a  floor  lamp. 

In  the  center  of  the  store  are  tables  for  displaying  heat- 
ing appliances,  etc.,  while  washing  machines  and  ranges 
are  displayed  toward  the  rear. 

Our  fixtures  are  hung  on  twelve-inch  boards  suspended 
two  feet  from  the  ceiling. 

We  find  this  arrangement  of  the  store  as  a  whole  very 
convenient,  making  it  easy  to  serve  our  customers.  Another 
point  is  that  we  are  able  to  see  all  over  the  store  from  any 
point,  the  same  being  true  of  the  customer. 


Hamilton  is  Also  Noted  for  Its  Attractive 
Electric  Stores 

The  "Popular  Priced  Electricians,"  203  King  Street  East, 
Hamilton,  have  an  attractive  store  and  good  windows,  as 
shown  by  the  illustrations  herewith.  Still  more  important, 
they  take  fullest  advantage  of  these  assets  in  bringing  custo- 
mers into  the  store  and  interesting  them  after  they  get  in. 
They  always  try  to  maintain  clean,  attractive  window  trims 
and  store  interior.  They  also  advertise  extensively  in  local 
papers.  Since  commencing  business,  in  June,  191 G,  in  a  very 
humble  way,  they  have,  through  their  aggressiveness,  been 
wonderfully  successful,  having  increased  their  floor  space 


Popular  Priced  Electricans,  Hamilton,  Ont.    Everything  in  full  view 

at  different  times.  Only  lately  they  moved  into  their  pre- 
sent home,  which  occupies  a  prominent  corner  on  one  of  the 
main  streets  of  the  city. 

This  firm  carries  a  good  variety  of  nationally  advertised 
merchandise,  but  supplements  this  with  consistent  local  ad- 
vertising. Mr.  R.  W.  Farr,  manager  of  the  company,  says 
that  he  is  sometimes  accused  of  advertising  too  extensively. 
He  is  of  the  opinion,  however,  that  he  simply  spends  money 
in  this  way  that  very  many  electrical  dealers  lose  by  allow- 
ing a  great  deal  of  waste,  odd  and  broken  lines  to  accumu- 
late, or  by  letting  had  debts  creep  into  their  books.    Mr.  Farr 


Popular  Priced  Electricians,  Hamilton,  Ont. — Good  windows,  well  dressed 


is  very  careful  to  keep  their  accounts  up  to  date  and  ever 
watchful  that  no  dead  stock  gets  hidden  away  on  the  back 
shelves. 

The  city  of  Hamilton  is  well  supplied  with  electrical 
stores,  which  competition,  doubtless,  accounts  for  the  at- 
tractive appearance  of  many  of  them.  They  do  not  find, 
however,  that  there  is  not  business  enough  for  all.  The  ex- 
perience, on  the  contrary,  is  that  the  more  they  specialize 
and  the  better  they  organize  for  merchandising,  the  more 
business  there  is  for  everybody. 

This  company  also  carry  on  a  general  contracting  busi- 
ness, but,  as  the  photographs  indicate,  they  do  not  neglect 
the  retail  end  of  the  trade,  which  they  find  extremely  re- 
munerative. 
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Illumination  of  Osgood  Hall.  Toronto, 


Illumination  During  Visit  of  Prince  of  Wales 

The  above  photo  of  Osgood  Hall  was  taken  at  twelve 
o'clock  at  night  with  no  other  source  of  light  than  that 
used  for  decorations.  On  account  of  the  trees  being  so 
close  to  the  building  is  was  necessary  in  order  to  get  a 
picture  of  the  entire  building  to  take  two  distinct  pictures. 

James  Devonshire,  Limited,  who  received  the  contract 
for  lighting,  were  successful  in  persuading  the  authorities 
to  change  their  idea  from  outlining  the  building  with  small 
lamps  to  a  system  of  flood  lighting,  pointing  out  that  it 
would  be  impossible  to  show  up  the  splendid  architectural 
features  with  a  system  of  outline  lighting.  On  explain- 
ing the  system  of  flood  lighting  permission  was  given  to 
go  ahead  but  with  the  following  instructions: 

To  erect  no  poles  on  the  grounds,  have  no  obstructions, 
and  not  to  cut  a  single  branch  of  the  trees. 

As  the  foliage  on  the  trees  is  particularly  heavy  it  was 
quite  difficult  to  place  reflectors  to  any  advantage.  After 
some  juggling  and  tying  of  branches  it  was  possible  to 
mount  the  reflectors  in  such  a  way  as  to  place  the  rays  on 
the  building  in  a  fairly  even  beam,  and  by  removing  the 
lamps  on  the  Hydro  pillars  immediately  in  front  of  build- 
ing and  placing  reflectors  in  their  place  sufficient  light  was 
obtained  to  cut  the  biggest  part  of  the  shadows  caused  by 
foliage  of  trees.  In  all.  six  flood  lights  were  installed  in 
trees  and  four  reflectors  on  pillars. 


Exclusive  Right  Belonged  to  Owner  of  Apartment 

House 

John  Quinlan's  freedom  to  make  a  contract  with  the 
city  of  Westmount  and  to  grant  to  the  city  exclusive  right 
to  supply  electric  current  to  the  tenants  of  his  apartment 
house  on  St.  Catherine  street,  Westmount,  notwithstanding 
any  privilege  the  Montreal  Light,  Heat  and  Power  Com- 
pany might  claim  to  have  to  supply  electric  light  to  the  said 
tenants,  was  upheld  in  a  judgment  Mr.  Justice  Greenshields 
handed  down  in  the  Superior  Court  yesterday.  The  action 
was  dismissed  in  which  the  Montreal  Light,  Heat  and 
Power  Company  sued  Mr.  Quinlan  and  the  city  of  West- 
mount  for  $1,000  to  compensate  the  company  for  loss  of 
profits  on  contracts  they  had  with  the  Quinlan  tenants. 

Some  years  ago  Mr.  Quinlan  entered  into  a  contract 
with  the  plaintifl  company  for  the  lighting  of  the  halls  and 
corridors  of  his  apartment  house  at  Westmount.  When 
this  contract  expired  it  was  not  renewed,  but  a  contract 
was  made  with  the  city  of  Westmount  to  supply  the  light. 

There  is  only  one  main  service  wire  entering  the  build- 
ing. This  belongs  to  Mr.  Quinlan  and  as,  under  the  new 
contract,  the  wire  was  handed  over  to  the  Westmount 
lighting  authorities,  the  Montreal  Light,  Heat  and  Power 
Company  found  itself  cut  ofif  from  means  to  supply  electric 


in  honor  of  Prince  of  Wales'  visit 


current  to  the  tenants  of  the  apartment  house  with  whom 
the  company  had  entered  into  contracts  which  extended 
beyond  the  limit  of  the  contract  with  Mr.  Quinlan.  It  was 
for  damages  through  being  deprived  of  means  of  service 
into  the  apartment  building  that  the  present  action  was 
taken. 

"The  apartment  building,"  Mr.  Justice  Greenshields 
said  in  his  judgment,  "was  equipped  with  only  one  main 
service  wire,  which  was  the  property  of  Mr.  Quinlan,  and 
by  means  of  which  alone  could  electric  current  he  supplied 
for  lighting  purposes  to  the  halls,  corridors  and  janitor's 
apartments  and  any  and  all  other  apartments  in  the  house. 
On  the  10th  of  October,  1916,  the  plaintifT's  exclusive  right 
to  furnish  electric  current  to  the  tenants  of  John  Quinlan 
has  ceased  and  terminated,  and  Mr.  Quinlan  was  at  liberty 
to  grant  such  exclusive  right  to  any  person  or  company. 
In  makin.g  a  contract  with  the  city  of  Westmount  and  grant- 
ing to  it  the  exclusive  right  to  supply  electric  current  to 
his  tenants,  John  Quinlan  violated  no  obligation  due  by 
him  to  the  Montreal  Light,  Heat  and  Power  Co.  and  was 
within  his  rights  in  instructing  the  city  of  Westmount  to 
connect  its  supply  wire  with  Quinlan's  main  service  wire  in 
the  apartment  building.  The  plaintiff's  action  and  demand 
is  unfounded  in  fact  and  in  law." 

The  action  as  directed  against  Mr.  Quinlan  and  the 
city  of  Westmount  was  therefore  dismissed,  with  costs. 


New  Book 

The  Electrical  Trades  Directory  and  Handbook — pub- 
lished by  "The  Electrician,"  8  Bouverie  Street,  London, 
E.  C.  4,  England;  thirty-seventh  edition;  1,330  pages;  bound 
in  blue  cloth;  price  15  shillings  net.  This,  as  the  name  im- 
plies, is  a  directory  of  the  electrical  engineering  and  allied 
trades.  The  new  1919  edition  contains  about  80  pages 
more  than  the  1918  issue,  mainly  due  to  an  increase  in  the 
number  of  the  entries  in  the  alphabetical  and  classified  trades 
sections  of  the  British  and  Colonial  divisions.  Considerable 
improvements  have  been  efifected  in  the  arrangement  of  the 
contents;  the  thumb  holes  and  tabs  facilitating  reference. 
Five  hundred  pages  in  the  book  are  given  over  to  a  large 
quantity  of  useful  information. 


When  you've  wired  a  man's  house  or  fac- 
tory you've  simply  scratched  the  surface  of  the 
possibilities  for  doing  business  with  this  client. 
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How  to  Get  Profitable  Industrial  Lighting  Business 


PERHAPS  many  dealers  will  doubt  the  statement  that 
less  than  half  the  industrial  plants  of  the  country  are 
adequately  lighted.     Certainly   the  majority  of  plant 
owners  will  tell  you  on  your  first  visit  that  their  plant 
most  decidedly  is  properly  lighted.    Perhaps  it  is,  hut  sta- 
tistics show  that   there   is  an   even   chance   that   it   is  not 
lighted  in  the  most  efficient  manner  possible. 

When  making  up  your  mind  whether  you  will  or  will 
not  undertake  an  industrial  lighting  drive,  do  not  assume 
that  the  plants  in  your  vicinity  are  correctly  illuminated. 
Go  out  and  find  out. 

Not  many  years  ago  a  salesman  was  selling  illumina- 
tion in  Cleveland.  Now,  Cleveland  has  Jong  been  consider- 
ed by  many  as  a  fountain  head  of  illuminating  knowledge. 
It,  therefore,  would  seem  logical  that  the  standard  of  fac- 
tory illumination  of  Cleveland  should  be  exceptionally  high. 
Perhaps  it  was  high  as  compared  with  other  towns  but 
there  was  a  woeful  lack  of  properly  lighted  inclustrial  plants: 
Not  to  mention  any  names,  it  might  be  stated  thai  some 
of  the  plants  with  the  poorest  illumination  "should  have 
known  better."  Perhaps  it  was  another  case  of  the  poorly 
shod  shoemaker's  children. 

This  is  mentioned  simply  to  prove  that  you  can't  go 
very  far  on  supposition.  You  are  going  to  be  startled  when 
you  find  the  classes  of  industries  which  are  still  using  only 
half-way  good  illumination. 

What  are  the  definite  ■))enefits  which  you  will  .get  from 
a  hard  drive  after  industrial  lighting  t)usiness?  Here  are 
some  of  them: 

First:  If  a  contractor,  you  will  profit  by  the  actual  work 
of  installing  a  better  system. 

Second:  Whether  contractor  or  dealer,  or  if  both,  you 
will  profit  by  the  sale  of  the  lamps,  shades  and  fixtures 
installed. 

Third:  There  will  be  future  profit  in  re-orders  for 
lamps.  It  is  your  installation  and,  if  properly  handled,  you 
will  get  the  future  lamp  business  from  it. 

Fourth:  Every  good  installation  means  a  satisfied  cus- 
tomer— which  brings  you  added  business: 

(a)  More  lighting  business  from  this  and  other  plants. 

(b)  Sales  of  other  electrical  appliances,  motors,  wirin.u 
supplies,  etc. 

Every  good  installation  to  your  credit  keeps  talking 
and  selling  for  you  through  future  years. 

Know  the  Facts. 

No  really  profitable  business  can  be  had  without  mak- 
;ng  a  sincere  effort.  Your  first  effort  in  seeking  industrial 
lighting  business  must  be  to  instruct  yourself:  and  your 
salesmen  (if  you  have  salesmen)  in  the  principle  of  proper 
industrial  illumination.  This  is  not  difficult.  You  do  not 
have  to  "go  to  school"  or  sit  up  through  long  evenings  and 
pour  over  text  books.  All  of  the  facts  which  you  will  need 
to  know  can  be  obtained  from  publications  issued  by  your 
lamp  company.  These  facts  arc  few  and  simple.  You  ought 
to  know  them  as  a  conipeti'nt  member  of  the  electrical 
fraternity. 

If  your  organization  is  such  that  you  employ  sales- 
men, it  is  a  part  of  their  job  tn  know  the  principles  of 
proper  illumination.  Sec  thai  they  do  know  these  principles 
and  apply  them.    They  will  profit— you  will  profit. 

Before  going  out  yourself  or  sending  out  your  salesmen 
you  should  |)lan  to  eliminate  all  unneces>ary  calls,  all  waste 
effort.     Make  sure  that  your  list  of  prospects  is  100  per 


cent,  perfect.  You  will  i)robably  be  able  to  make  a  fair- 
sized  list  out  of  your  own  head.  Add  to  this  names  sup- 
plied by  your  outside  men,  salesmen,  wiremen,  or  any  of 
your  employees.  Study  this  list  carefully.  See  that  it 
contains  the  names  of  the  correct  men  in  each  case  to  be 
seen.  You  can  well  afford  to  spend  a  week  or  two  in  per- 
fecting this  list  before  you  make  any  further  effort  to  sell 
illumination.  Send  your  salesmen  out  to  get  the  facts  first 
hand.  Some  good  lists  have  been  made  by  writing  to  the 
firms  stating  frankly  what  you  want  and  enclosing  a  stamp- 
ed return  card  for  them  to  use  in  giving  you  the  name  of 
the  correct  party. 

Much  of  your  time  and  of  your  salesmen's  time  will 
be  saved  by  the  proper  use  of  advertising.  Newspapers, 
circular  letters,  folders — all  are  good.  Probably  for  this 
sort  -of  a.  campaign,  however,  advertising  through  the  mails 
will  give  you  better  results.  An  excellent  plan  is  to  start 
your  campaign  with  some  newspaper  advertising,  follow- 
ing it  up  with  convincing  letters,  folders  and  mailing  cards, 
^'our  lamp  company  will  gladly  supply  you  with  this  mat- 
erial. 

Don't  Be  Too  Easily  Discouraged. 

Do  not  expect  to  get  a  very  great  percentage  of  direct 
inquiries  as  a  result  of  this  newspaper  and  mail  advertising. 
Many  contractor-dealers  have  become  discouraged  because 
they  sent  out  a  number  of  letters  with  return  cards  and 


Note  the  contrast — your  factory  may  have  plenty  of  light  but  be  poorly 

illuminatsd 


received  practically  none  of  the  cards  back.  This  does  not 
necessarily  mean  that  the  letters  have  not  been  read.  Fol- 
low up  your  letters  and  mailing  cards  with  personal  calls 
and  you  will  find  that  the  prospect  has  been  prepared,  has 
been  partially  sold  perhaps.  In  any  event,  tlie  path  of  the 
salesmen  will  be  made  easier. 

Do  not  make  the  mistake  of  aiming  your  shots  too  low. 
Don't  try  to  sell  the  shop's  foreman  when  he  really  has  no 
authority  to  make  any  changes  in  the  equipment  of  the 
plant.  It  is  often  easier  to  approach  the  president  of  a 
corporation  than  the  lesser  lights.  However,  you  should 
not  overlook  the  shop  foreman  entirely.  A  little  tact  will 
soon  show  who  is  the  right  man  to  approach.  In  some 
cases  the  president  or  general  manager  leaves  questions  of 
illumination  to  their  subordinates,  but  even  so.  the  presi- 
dent or  general  manager  is  vitally  concerned  with  the  out- 
|)Ul  of  the  business.  You  are  selling  something  which  will 
increase  that  output.    You  are  selling  something  which  will 
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reduce  the  co>t  of  production,  reduce  the  amount  of  spoilage 
of  material.  Go  to  him  with  confidence  that  you  can  do 
these  things  and  you  will  get  a  hearing. 

A  large  number  of  your  prospective  customers  will  be 
skeptical.  They  will  say  "My  lighting  is  good;  I  cannot  see 
how  you  can  improve  it.  I  am  not  getting  any  complaints 
from  my  workmen  and  as  far  as  I  can  see  there  is  not  an 
undue  amount  of  defective  material;  nor  are  there  more 
accidents  than  must  be  expected."  Here's  where  you  must 
show  him.    Use  figures  to  back  up  your  arguments. 

Show  Prospect  the  Facts. 
Use  an  instrument  like  the  foot-candle  meter,  for  in- 
stance, which  will  show  truthfully  the  actual  amount  of 
illumination  which  that  factory  is  getting.  The  foot-candle 
meter  will  show  the  factory  executive  just  exactly  how 
much  light  he  is  getting  in  every  part  of  his  plant.  It  is  a 
direct  reading  instrument  which  indicates  the  actual  number 
of  foot  candles.  With  it  you  can  show  the  contrast  be- 
tween the  good  illumination  over  a  bench,  perhaps,  and  the 
poorer  lighting  near  an  important  machine;  you  can  show 
the  great  falling  ofif  in  useful  illumination  through  shadows 
caused  by  the  workmen  and  their  machines.  Your  illum- 
ination tables  will  indicate  the  correct  amount  of  lighting 
considered  necessary  for  each  class  of  work.  The  foot- 
candle  meter  will  show  what  illumination  is  actually  pre- 
sent. 

If  you  are  going  after  the  industrial  lighting  business 
to  any  extent,  you  will  find  this  instrument  most  helpful 
and  a  profitable  investment.  .\sk  your  lamp  companies 
about  it. 

But  the  foot-candle  meter  is  not  in(lis])ensable  to  the 
success  of  a  campaign  for  industrial  lighting  business.  The 
chief  essentials  are: 

1.  A  knowledge  of  the  principles  involved — which  you 
can  easily  acquire. 

2.  .\  carefully  selected  list  of  prospects. 

3.  A  planned  campaign  of  preliminary  advertising. 

4.  close  and  persistent  follow-up  with  personal  sell- 
ing. 

5.  The  right  material  correctly  installed. 

6.  Faith  in  your  ability  to  better  your  prospect's  lighting 
system  and  the  stick-to-it-iveness  to  make  him  believe  in 
you. 

Don't  exjjcct  results  too  quickly.  Keep  at  it.  When 
you  find  a  plant  which  you  know  is  poorly  lighted  do  not 
give  up  until  you  have  landed  the  business. 


Progress  in  Electric  Lighting 


.\t  the  last  annual  convcnti(.>n  of  the  National  Mlcctric 
Light  .\ssociation  a  number  of  interesting  committee  re- 
ports were  presented.  The  reports  not  only  refer  to  the 
technical  points  involved  in  installing  lighting  systems.  l)Ut 
to  the  stimulation  necessary  to  make  the  average  business 
agent  successful  in  placing  new  orders  for  wiring  and  equip- 
ment. Briefly  the  reports  as  summarized  in  the  "Electrical 
World"  follow: 

Stimulation  of  Lighting  Business. 

Store  lighting  is  of  special  importance  at  the  present 
time  since  it  is  in  this  field  of  lighting  that  increased  busi- 
ness can  be  secured  quickly  and  easily.  For  this  reason 
campaigns  of  an  educational  nature,  supplemented  by  local 
effort,  should  be  conducted  in  the  trade  and  the  popular 
press  to  emphasize  the  relation  between  good  lighting  and 
sales. 


From  the  lighting  point  of  view  stores  can  be  divided 
into  three  classes — (I)  the  large  department  and  drygoods 
stores,  which  can  usually  afTord  to  engage  consulting  illum- 
inating engineers;  (3)  the  distinctive  shop  in  which  indivi- 
duality is  the  keynote  (these  should  not  be  handled  by  the 
campaign  method  since  it  is  the  suggestion  of  artistic  or 
novel  methods  of  lighting  which  appeal  to  them  most),  and 
(3)  small  stores,  which,  though  of  little  importance  indivi^ 
dually,  are  of  great  importance  collectively  and  are  lies'l 
adapted  to  campaign  treatment. 

In  a  campaign  directed  at  the  la,tter  the  first  step  is  to 
adopt  one  or  two  fixtures  which  can  be  obtained  and  stock- 
ed easily,  to  reduce  the  selling  expense.  Then  a  meeting 
should  be  called  with  local  contractors  to  outline  the  cam- 
paign and  decide  on  the  price  of  wiring  per  outlet,  terms 
of  payment,  method  of  financing,  etc.  This  step  can  he  fol- 
lowed i)y  local  advertising  news  stories  on  the  value  of 
good  lighting,  lantern-slide  lectures  before  local  merchant 
associations,  mailing  booklets  to  prospective  customers,  etc. 

Street  and  Residence  Lighting. 

.\  plan  for  inviting  all  central  stations  to  install  a 
block  of  model  street  lighting  was  presented  by  the  com- 
mittee on  lighting  of  streets  and  highways.  The  aim  was 
that  there  might  be  a  conspicuous  demonstration  of  modern 
lighting  efficiency  in  every  city.  The  need  for  better  light- 
ing on  jnterurban  highways  for  the  encouragement  of  motor 
trafific  was  urged,  and  the  development  of  farm  load  and 
factory  sign  load  along  these  highways  to  help  finance  the 
extensions  was  recommended. 

The  average  gross  revenue  from  residence  consumers 
continued  on  about  an  average  basis  during  the  past  two 
years,  according  to  the  sub-committee  on  residence  lighting. 
.\ctive  selling  of  electric  merchandise  and  the  elimination 
of  empty  sockets  are  the  principal  methods  of  keeping  up 
this  revenue. 

The  average  cost  of  securing  old  house-wiring  con- 
tracts, including  the  expense  of  carrying  the  account,  was 
approximately  $.5  per  contract  in  1916  and  1917.  Under  the 
stress  of  financial  conditions  it  was  deemed  advisable  hy 
one  company  to  make  this  soliciting  cost  a  part  of  the 
contract  price.  By  this  plan  the  company  in  question  ex- 
pects to  save  approximately  $20,000  during  1919. 

The  possibility  of  applying  outdoor  illumination  to  night 
work  or  recreation,  monumental  structures,  pageants  and 
festivals,  flags  and"  displays,  is  once  more  open.  This  load 
IS  not  only  desirable  as  a  revenue  producer,  but  as  a  means 
of  focusing  attention  on  the  subject  of  lighting  and  keep- 
ing it  alive  in  the  minds  of  the  people.  The  extension  of 
outdoor  lighting  will,  no  doubt,  stimulate  higher  standards- 
of  intensity  in  commercial  lighting  installations. 

Industrial  Lighting. 

A  marked  interest  was  shown  in  the  address  given  by 
William  A.  Durgin  on  "Our  Manufacturing  By-product" 
during  which  he  demonstrated  the  proper  method  for  iluim- 
inating  industrial  plants.  Mr.  Durgin  showed  how  correct 
lighting  has  aflfected  production  in  a  number  of  industrial 
plants  where  he  has  conducted  tests.  His  tests  were  carried 
on  at  much  higher  illumination  values  than  those  proposed 
by  the  L  E.  S.  and  showed  that  with  a  .5  per  cent,  increased 
investment  in  lighting  the  plant  production  could  be  in- 
creased from  15  to"  27  per  cent. 

Central  Station  Activities. 

To  help  develop  new  lighting  business,  to  improve  ex- 
isting lighting  and  to  promote  the  satisfaction  of  present 
customers  by  giving  them  more  efTective  lighting  are  the 
three  commercial  purposes  of  illuminating  engineering  in 
the  central-station  industry,  accprding  to  the  sub-commit- 
tee on  lighting  of  public  buildings.    To  help  achieve  these 
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purposes  the  C'limmonwcalth  Edison  Company  of  Chicago 
has  just  prepared  a  list  of  architects,  builders  arid  contrac- 
tors to  whom  will  be  sent  the  schedule  of  rates  of  the 
comi)any  and  information  slicets  on  Edison  service,  in- 
formation on  modern  metliods  of  interior  wiring,  interior 
and  exterior  lighting,  electric  motor  drive,  etc. 

For  a  similar  purpose  the  Philadelphia  Electric  Com- 
pany pre])are(l  a  very  attractive  illustrated  booklet  on  church 
lighting. 

Lamp  Equipment. 

Very  few  departures  have  been  made  during  the  last 
two  years  in  the  design  of  equipment  to  provide  better  and 
simpler  means  of  controlling  and  redirecting  light,  accord- 
ing to  the  committee  on  commercial  aspects  of  lamp  equip- 
ment. The  big  problem  has  been  to  furnish  the  proper 
equipment  for  gas-filled  lamps. 

As  a  means  of  helping  the  introduction  of  good  light- 
ing central-station  men  should  foster  the  movement  to  in- 
troduce electrically  equipped  furniture.  Many  houses  and 
apartments  were  wired  before  the  day  of  portable  lamps, 
and  in  such  places  the  wired  furniture  often  fills  a  long-felt 
want. 


Program  for  1919  Convention  of  Illuminating 
Engineering  Society 

It  is  the  plan  of  the  papers  committee  of  the  Illuinin- 
ating  Engineering  Society  to  have  each  session  of  the  con- 
vention at  Chicago  Oct.  21,  22,  23  and  24,  so  arranged  that 
all  topics  discussed  at  the  session  will  have  a  bearing  on 
some  single  phase  of  the  lighting  industry.  Tuesday  after- 
noon's session  will  be  devoted  entirely  to  opening  address- 
es and  reports  of  committees;  Wednesday  morning's  ses- 
sion to  street  lighting,  searchlighting  and  photometry; 
Thursday  morning's  session  to  glare,  the  industrial  code 
symposium;  Thursday  afternoon's  session  to  papers  of 
interest  to  commercial  men,  and  Friday  morning's  session 
to  papers  on  the  design  of  interior  illumination.  Visits  to 
the  Chicago  Electrical  Electrical  Trade  Exposition  and 
other  entertainment  features  will  occupy  the  time  which  it 
is  indicated  will  not  be  taken  up  by  convention  sessions. 

The  program  as  arranged  by  George  H.  Stickney,  Har- 
rison, N.  J.,  chairman  of  the  papers  committee,  is  as  fol- 
lows: "Presidential  Address,"  Doctor  George  A.  Hoad- 
ley,  Swarthmore,  Pa.;  "Report  of  Committee  on  Automo- 
bile Headlight  Specifications,"  Doctor  C.  H.  Sharp,  chair- 
man.  Electrical  Testing  Laboratories,  New  York  City; 
"Report  of  Committee  on  Lighting  Progress,"  F.  E.  Cady, 
chairman.  National  "Lamp  Works,  Cleveland,  Ohio;  "Street 
Lighting  With  Low  Mounted  Units,  Kensico  Dam  Drive," 
J.  Howard  Williams,  former  engineer  New  York  Depart- 
ment of  Water  Supply,  New  York  City,  and  C.  A.  B.  Hal- 
vorson,  engineer.  General  Electric  Company,  West  Lynn, 
Mass.;  "Recent  Developments  in  Gas  Street  Lighting,"  F.  V. 
Westermaier,  engineer,  Welsbach  Street  Lighting  Company, 
Philadelphia,  Pa.;  "Searchlights  in  the  War,"  Captain  Ches- 
ter Lichtenberg,  office  of  the  chief  of  engineers.  War  De- 
partment, Washington,  D.  C;  "A  Universal  Photometric 
Integrator,"  F.  A.  Bendford,  illuminating  engineering  lab- 
oratory. General  Electric  Company,  Schenectady,  N.  Y.; 
"Photo-Electric  Photometry,"  Doctor  A.  H.  Compton, 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.;  "Glare,"  Ward  Harrison,  illuminating  en- 
gineer, National   Lamp  Works,   Cleveland,  Ohio. 

"Symposium  of  Industrial  Lighting  Codes:" 

(a)  Introduction  by  L.  B.  Marks,  consulting  engineer, 
New  York  City. 

C'b)  The  code  in  Wisconsin,  by  J.  A.  Hoeveler,  electrical 
engineer,  Wisconsin  Industrial  Commission,  Madison,  Wis. 


(c)  The  code  in  New  York,  by  J.  H.  Vogt,  director  of 
industrial  hygiene.  State  Industrial  Commission,  New  York 
City. 

(d)  The  code  in  New  Jersey,  R.  H.  Leveridge,  chief  of 
the  bureau  of,  electrical  and  mechanical  equipment,  Depart- 
ment of  Labor,  Trenton,  N.  J. 

(e)  The  code  in  Pennsylvania,  by  a  representative  of  the 
Department  of  Labor,  Harrisburg,  Pa. 

(f)  Insurance  inspectors  and  the  code,  by  R.  E.  Simpson, 
engineer.  Travelers  Insurance  Indemnity  Co.,  Hartford, 
Conn.  "Opportunities  for  Extending  Lighting  Through  New 
Applications,"  by  R.  M.  Searle,  vice-president,  Rochester  Rail- 
way &  Light  Company,  Rochester,  N.  Y.;  "Factory  Light- 
ing a  Central  Station  Problem,"  by  O.  R.  Hogue,  head  light- 
ing agent  and  J.  J.  Kirk,  illuminating  engineer.  Common- 
wealth Edison  Company,  Chicago;  "A  Survey  of  Industrial 
Lighting  in  Fifteen  States,"  By  R.  O.  Eastman  of  Ful'er  & 
Smith,  Cleveland,  Ohio;  "Indirect  Lighting  of  Rooms,"  by 
J.  L.  Stair,  illuminating  engineer.  National  X-Ray  Reflector 
Company,  Chicago,  "Principles  of  Interior  Illumination," 
by  Bassett  Jones,  consulting  engineer.  New  York  City; 
"Co-Efificients  of  Lighting  Utilization,"  by  Ward  Harrison 
and  E.  A.  Anderson,  Cleveland,  Ohio;  "Tests  of  Lighting 
Units,"  by  VanRensselaer  Lansingh,  engineer,  Cincinnati, 
Ohio. 


The  American  Electrical  Heater  Company  have  issued 
an  attractive  bulletin.  No.  5,  illustrating  and  describing  the 
American  Beauty  household  equipment. 


The  Quebec  Railway,  Light,  Heat  &  Power  Company 
have  asked  the  council  to  amend  the  contract  with  the  com- 
pany so  that  the  tramway  fare  will  be  7c  straight  within 
city  limits,  with  2c  for  a  transfer  ticket.  Workingmen's 
tickets,  it  is  requested,  should  be  sold  at  the  rate  of  11  for 
50c. 


Cuts 

The  title  of  my  verse,  I  fear. 
May  jar  upon  the  cultured  ear 
And  shock  the  squeamish  and  precise. 
Whose  speech  is  always  over-nice; 
But  yet  the  simple  truth  remains 
That,  whether  men  have  brawn  or  brains. 
The  thing  that  lifts  them  from  their  ruts 
Is  guts. 

With  purpose  firm  as  adamant 

It  meets  the  coward's  whine,  "I  can't," 

And  in  a  voice  empliatical 

Declares  the  doctrine  of  "I  shall!" 

It  turns  the  idler's  "It  may  be" 

To  roseate  reality. 

And  laughs  with  scorn  at  "ifs"  and  "buts," 
Does  guts. 

It  picks  the  fighter  from  the  dust 
In  which  he  falls,  and  cries  "You  must!" 
Til,  heartened  and  aroused  anew. 
He  struggles  up  and  battles  through. 
It  rips  the  planking  from  the  floor 
And  bursts  the  oaken  prison  door 
That  Fate  or  Fortune  coldly  shuts-,- 
That's  guts! 
Rufus  T.  Strohm  in  "Trumbull  Cheer." 
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Lighting  Efficiency  Foremost  in 
Design  of  New  Plant  at  Montreal 

OF  the  many  intcrtstiing  features  of  design  and  con- 
struction embodied  in  the  new  building  of  Messrs. 
Crane  Limited,  at  Cote  St.  Paul,  Montreal,  features 
which  combine  to  make  this  plant  one  of  the  most 
up-to-date  of  its  kind  in  the  Dominion,  the  most  conspicuous 
is  illumination. 

It  may  be  of  interest  to  note  that  this  plant  is  to  be  the 
main  Canadian  branch  of  the  Chicago  firm  of  Messrs.  Crane 
Limited,  manufacturers  of  plumbing  and  steam-fitting  sup- 
plies. The  first  floor  is  set  apart  for  storage  and  shipping 
space,  with  adequate  provision  for  office  accommodation, 
while  the  second  and  third  floors  are  given  over  to  the  manu- 
facturing departments  of  the  Company's  business. 

The  building,  the  dimensions  of  which  are  280  ft.  x  140 
ft.,  is  three  storeys  high,  U-shaped  in  design,  so  planned  as 
to  afford  the  maximum  amount  of  light  throughout  the  whole 
premises,  regardless  of  the  location  of  operations  on  the  var- 
ious floors.  The  walls  throughout  are  whitewashed,  as  a  solu- 
tion to  the  problem  of  diffused  light  and  so  as  to  provide 
natural  reflection  both  for  day  and  night  operations.  The 
building  of  the  mushroom  type,  steel  and  concrete  construc- 
tion, with  columns  placed  20  feet  on  centres,  there  being 
three  sash  mullen  windows,  with  four  muUens  to  each  bay. 

An  underground  service  of  11,000  volts  enters  the  base- 
ment of  the  building  through  day  ducts.  After  going  through 
the  necessary  high  tension  equipment  and  being  transformed 
with  a  ratio  of  50  to  1,  it  is  carried  over  J4  by  5  in.  copper 
bus,  which  in  turn  runs  to  a  main  switchboard,  located  in  the 
engine  room  60  ft.  away. 

The  switchboard,  photographs  of  which  arc  reproduced 


Special  lighting,  centre  of  distribution,  and  motor  starting  compensator 


herewith,  is  of  the  latest  type,  it  being  24  ft.  long  and  14  ft. 
high  and  having  70  circuit-breakers.  It  has  in  incoming  main 
circuit-breaker  and  a  3-pole  single-throw  knife  switch  through 
the  necessary  meters,  comprising  ammeters,  voltmeters,  in- 
dicating watt  meter,  and  polyphase  watt-hour  meter.  There 


Arrangement  of  feeder  distributing  conduits 


are  21  overload  circuit-breakers  (No.  983  Gl-19,  type  C,  form 
G.  Canadian  General  Electric  Company),  with  a  calibration  of 
00-150  amperes.'  The  power  section  of  the  switchboard  has 
a  similar  arrangement,  with  rows  of  breakers  seven  side  and 
seven  high. 

A  large  pull-box  is  located  at  the  top  of  the  switchboard, 


Rear  view  of  switchboard,  Crane,  Ltd.,  Montreal 
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with  a  wirin.L;  Inmi^'h  niiinins  down  l)acl.;  ni  ilu-  Imard 
tweeii  cacli  srl  of  breaker.--,.    This  IroiiKh  coin'c.il.s  ihu  I'l-ed 
er.s  to  ilic  dilYfri'iU  lo^'alilif.s  vvilliiii  V.l  in.  of  the  l)ri-al<crs. 
h'ach  li.t;hliii,n  panel  i.s  controlled  hy  individual  breakers,  re- 
tiardlcss  of  its  location  in  the  l)uildin.n'.  some  of  the  panels 
bein:;-  ft.    distant    from    the    .switchboard.     Should  any 

breaker  blow  out,  a  bell-rin.n  attachment  and  red  lislit  over 
each  ri.ser  of  seven  breakers  convey  to  the  operator  the 
source  of  the  trouble. 

The.  lighting  cabinets  are  also  a  point  of  interest.  .X 


View  of  switchboard,  Crane,  Ltd.,  IWontreal 


wiring  space  at  the  back  of  the  slate  panels  eliminates  any 
possibility  of  interruption  in  the  service,  as  circuits  may  be  re- 
moved or  added  at  any  time,  there  being  a  door  on  each  side 
of  the  cabinet  opening  to  the  wiring  space. 

The  lighting,  which  is  standard  throughout  the  buildin,g, 
is  done  by  a  300-watt  No.  5644  Benjamin  dome  reflector,  with 
mogul  socket.  Each  light  is  so  located  that  its  illumination 
covers  400  square  feet,  or  1-1/3  watts  a  square  foot.  The 
ceiling  is  14  ft.  high  and  shadows  are  entirely  eliminated,  the 
aim  being  that  the  operations  of  the  firm  shall  be  carried  on 
with  equal  despatch  under  varying  and  adverse  conditions 
of  outside  light. 

The  installation  was  made  by  the  Canadian  Comstock 
Company,  Limited,  according  to  designs  prepared  by  Messrs. 
H.  S.  Stewart  and  G.  F.  Reuflin  of  the  Crane  Company. 


Every  job  you  complete  to  the  satisfaction 
of  your  client  remains  a  permanent  advertise- 
ment for  you  for  many  years  to  come. 


At  tlie  liearing  of  the  appeals  on  September  23  it  was 
decided  that  the  city  of  Montreal  should  engage  Mr.  B.  J. 
Arnold,  of  Chicago,  to  make  an  immediate  report  on  the 
operating  and  maintenance  expenses  of  the  company.  The 
cost  is  to  be  Ijorne  by  the  city.  A  request  that  the  appeals 
be  postponed  pending  Mr.  Arnold's  report  was  refused,  the 
Utilities  Commission  deciding  to  proceed  with  its  investiga- 
tion. 


The  Laurentide  Co.,  Ltd.,  Grand'Merc,  P.Q.,  will  install 
three  additional  grinder  units  each  consisting  of  a  2800  h.p. 
motor,  direct  connected  to  two  grinders.  This  will  increase 
the  capacity  of  the  groundwood  department  to  100  tons  of 
ground  wood  per  day. 


Illumination  of  a  New  School  at 
 Lennoxville,  Que.  

To  maintain  the  higli  standard  sought  after  in  the  new 
Lenno.wille  school,  careful  cf)nsideration  was  given  to  all 
details  of  both  the  artilicial  and  natural  illuminatif)n  to 
create  the  best  working  conditions  possible  for  the  stu- 
dents. As  a  guide  to  the  obtaining  of  the  best  results, 
the  requirements  laid  down  in  the  "Code  of  Lighting  for 
Schools"  of  the  Illuminating  Engineering  Society  of  New 
York  were  used. 

Intensity  of  Illumination. 

In  .general  the  following  desirable  intensities  of  illum- 
ination, as  called  for  in  the  "Code  of  Lighting  for  Schools," 
were  used  throughout: 


-Artificial  Lighting 
Locality.  Foot-Candles. 


Storage  spaces   

0.5 

1.0 

-Stairways,  corridors   

1.0 

2.5 

(jymnasiums   

2.0 

5.0 

Rough  shop  work   

2.0 

4.0 

.\uditoriums.  assembly  rooms   

2.5 

4.0 

Class  rooms,  study  rooms,  libraries,  labora- 

tories, blackboards   

3.5 

0.0 

Fine  shop  work  

4.0 

8.0 

Drafting  rooms   

CO 

12.0 

Mam  Assembly  Hall,  Lennoxville  School,  LennoxviU:,  Qj3. 


iX-iylight  requirements  were  figured  at  least  double  the 
above  figures  for  artificial  illumination. 

Class  Rooms. 

In  all  cases  the  desks  were  so  arranged  tfiat  the  day- 
light would  come  from  the  left  side,  when  the  room  had 
windows  on   one  side  flnly,   and   from   the   left  and  back. 


()ctot)cr  1.  1*110 
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wluii  tlic  roiiiii  had  windows  on  two  sitks.  Window  ana 
was  figured  at  least  2.')  pt-r  cent,  (jf  the  lloor  area  and  the 
ratio  of  window  hciijht  to  room  vviiltli  not  less  than  one 
to  two. 

The  artiticial  lighting  is  of  the  semi-indirect  type  using 
dense  glass  bowls  fourteen  inches  in  diameter  with  one  75- 
watt  nitrogen-filled  lamp.  The  fixtures  are  so  spaced  as  to 
give  a  minimum  illumination  of  4  foot-candles  on  the 
desk  space  tops. 

The  dense  bowls  were  chosen  to  eliminate  glare  and 
also  reflections  of  the  image  of  the  lighted  howl  from  desk 
tops,  papers  or  any  other  reflecting  surface.s. 

Blackboards  are  mounted  with  the  tops  tilted  back 
which  very  materially  reduces  direct  reflections  of  bright 
areas  and  therefore  writing  on  them  can  be  read  from 
any  position  in  the  room. 

The  painting  and  decoration  of  the  class  rooms  was 
kei)t  in  a  light  tone  and  of  a  matt  finish  to  avoid  absorption 
of  light. 

Dormitories  and  the  infirmary  are  lit  with  identical  fi.\- 
tures  to  the  class  rooms  the  intensity  of  illumination,  how- 
ever, being  lower. 

Stair  case  halls,  corridors,  lavatories  and  play  rooms 
are  illuminated  by  means  of  direct  lighting,  the  fi.xtures 
being  equipped  with  dome-shaped  Moonstone  .glass  reflec- 
tors of  a  sanitary  type  to  permit  of  easy  cleaning. 

Dining  Room. 

For  the  artificial  lighting  of  the  dining  room,  a  system 
of  direct  lighting  was  adopted  on  account  of  the  better 
efficiency  and  its  more  pleasing  result  in  producing  high 
lights  on  the  table  ware  and  illuminating  the  tables  to  a 
higher  degree  than  the  surrounding  walls  and  the  ceiling. 
TIic  average  illumination  on  the  dining  tables  is  :!  foot- 
candles. 

Kitchens. 

The  fixtures  in  the  kitch-ens  are  of  the  direct  lighting 
type,  mounted  on  the  ceiling,  equipped  with  a  sanitary  type 
Moonstone  reflector.  The  average  illumination  is  ,3  foot- 
candles. 

Assembly  Hall. 

The  main  assembly  hall  has  a  stage  with  dressing  rooms 
off.  providing  for  the  staging  of  plays  and  entertainments. 
At  the  back  of  the  hall  there  is  a  gallery.  The  lighting 
scheme  must,  therefore,  be  capable  of  producing  different 
intensities  and  light  sources  must  be  kept  out  of  view  from 
both  the  main  floor  and  gallery.  The  scheme  adopted  was 
of  the  semi-direct  type  with  main  central  fixtures  and  wall 
brackets.  The  maximum  average  illumination  is  3  foot- 
candles  and  the  fixtures  are  so  circulated  that  this  may 
be  reduced  down  to  a  low  intensity'  when  the  occasion  re- 
quires it. 

The  architect  for  the  school  was  Mr.  Kenneth  G.  Rea, 
F.R.I.B..\.,  and  Geo.  K.  McDougall,  the  consulting  electrical 
engineer.  The  Jefferson  Glass  Co.,  Limited,  supplied  the 
.glassware. 


Fifty  Safety  Cars  on  Lines  of  the  Virginia  Railway  & 
Power  Company 

Twenty  "Safety"  cars  are  now  in  operation  in  Peters- 
burg, Va..  twelve  in  Norfolk,  Va.,  and  eighteen  in  Richmond, 
Va.  In  Norfolk,  the  cars  operate  on  the  Atlantic  City-East 
Main  and  Brambleton  Line,  which  passes  through  the  very 
narrow  congested  streets  of  Norfolk,  including  Granby 
Street,  the  principal  thoroughfare.  Formerly  this  line  was 
operated  with  seven  cars  on  a  ten-minute  headway.  Now  a 
seven-minute  service  with  ten  cars  is  given.  Car  mileage 
has  been  increased  38  per  cent,  and  the  number  of  revenue 
passengers  has  increased  approximately  20  per  cent. 

In  Petersburg,  Va.,  the  cars  are  used  to  replace  old 
single-truck  longitudinal-seat  cars,  with  a  seating  capacity  of 


21  passengers.  With  the  decreasing  soldier  traffic  from  Camp 
Lee.  the  density  of  travel  did  not  warrant  an  increase  in 
service,  so  that  a  car  for  car  replacement  was  made.  The 
new  cars  arc  so  convenient  and  comfortable,  however,  that 
a  slight  increase  iu  travel  has  resulted. 

In  Richmond,  Va.,  the  cars  are  operated  on  the  Belmont 
.'\venue  and  the  Laurel  Street  lines,  both  of  which  make  the 
Eighth  Street-Main  Street-Ninth  Street-Broad  Street  loop 
which  handles  the  most  congested  travel  in  Richmond.  Ser- 
vice has  been  increased  on  the  Belmont  Street  line  approxi- 
mately 'la  per  cent.,  and  on  the  Laurel  .A. venue  line  approxi- 
mately 40"  per  cent. 

On  Wednesday,  August  (i,  a  test  trip  was  made  by  the 
Mayor  of  Richmond,  accompanied  by  city  officials,  to  in- 
vestigate whether  or  not  the  operation  of  a  street  car  by 
one  ma'i  was  hazardous.  The  car  was  put  through  various 
"stunts"  on  the  level  and  on  some  of  the  7  per  cent,  and  8 
per  cent,  grades,  and  the  entire  investigating  committee,  in- 
cluding the  Director  of  Public  Safety,  were  enthusiastic  over 
the  car  a"id  were  convinced  that  the  safety  features  were 
designed  for  every  emergency.  Director  of  Public  Safety 
Myers  declared  that  the  one-man  street  car  used  in  Rich- 
mond is  a  "thoroughly  safe  car"  and  that  the  modern  appli- 
ances with  wliich  it  is  equipped  "make  it  the  safest  of  any 
car  operated  by  the  X'irginia  Railway  &  Power  Company  in 
the  city. 

The  maximum  permissil)Ie  load  in  the  "Safety"  car  is 
placed  at  fifty  passengers,  and  when  the  car  has  this  num- 
ber of  passengers  aboard,  a  "Car  Full"  sign  is  shown.  This 
is  a  welcome  innovation  for  the  people  in  the  car,  and,  since 
very  frequent  service  is  given,  passengers  who  are  passed 
up  do  not  complain. 

In  laying  out  the  Richmond  schedules,  two  methods 
were  used.  On  the  Belmont  line  runs  were  laid  out  so  that 
each  operator  had  a  straight  run  of  approximately  nine  hours 
without  a  swing  run.  On  the  Laurel  Street  line,  ten-hour 
and  eight-hour  runs  provided  with  a  two-hour  swing  for  the 
eight-hour  run.  The  men  preferred  the  latter  arrangement 
for  it  permitted  them  to  make  more  money. 

In  order  lo  decrease  the  work  of  the  operator  as  much 
as  possible,  the  matter  of  reports  is  cut  down  to  a  minimum. 
Non  -recording  fare  bo.xes  are  used  so  that  the  only  reports 
made  at  the  end  of  a  day's  run  is  the  time  on  and  of¥  and 
the  register  reading  upon  taking  the  car  and  leaving  it. 
The  elaborate  trip  reports  have  been  entirely  discarded.  A 
simple  form  of  safety  car  transfer  has  been  designed  which 
will  permit  the  operator  to  punch  the  time  before  starting 
from  the  end  of  the  line  and  will  necessitate  only  one  more 
punch  at  the  time  of  issuing  the  transfer. 

The  cars  are  of  the  standard  Birney  type,  manufactured 
by  the  American  Car  Company,  of  St.  Louis,  Mo.,  are  ar- 
ranged for  double-end  operation,  and  a  large  number  are 
equipped  with  Westinghouse  sleeve-bearing  No.  508  motors, 
type  K  control,  and  Westinghouse  air  brakes. 

In  preparing  the  puljlic  for  this  type  of  service,  an  edu- 
cational campaign  has  been  conducted  for  the  past  ten 
months,  starting  before  the  cars  were  even  purchased.  Full 
descriptions  of  the  cars,  places  where  they  are  used,  advant- 
ages to  the  public,  and  other  details,  have  been  given  in  an 
interesting  and  instructive  manner.  This  campaign  was  car- 
ried on  through  the  bi-monthly  company  publication,  "Pub- 
lic Service  News." 


The  Sissiboo  Pulp  &  Power  Co.,  W'eymouth,  N.S.,  are 
remodelling  their  mill,  with  a  view  to  adding  to  their  out- 
put. The  electrical  power  is  to  be  increased,  and  the  S. 
Morgan  Smith  Co.,  of  York.  Pa.,  has  been  awarded  the 
contract  for  reconstructing  the  turbines. 
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Approximate  Intensities  of  Illumination  Demanded 
by  the  Different  Classes  of  Industry 


Watts  per 

Intensity  Small 

in  Foot  Candles  Room 

Industry  or  class  of  Service 

Armories  2.    to  3.  0.52 

Auditoriums   2.    to  3.  0.53 

Automobile   Garages   2.    to  3.  0.52 

Bakeries   3.    to  4.5  0.78 

Billboards    6.    to  8. 

Billiard  and  Pool  Rooms 

General  1.5  to  2.  0.45 

Tables  4.5  to  C.  1.45 

Bookbinding 

General  assembling  and  binding 

operations  2.5  to  4.  O.G 

Finer  operations,  as  cutting  and 

punching   3.5  to  5.  1.0 

Embossing  5.    to  8.  1.7 

Bowling  Alleys 

Alleys,  runways,  seats   1.5  to  2.  0.45 

Pins  3.5  to  5.  1.0 

Box  Making;  in  Wood  or  Paper.  2.5  to  4.  0.6 

Candy  Making  3.    to  4.5'  0.78 

Clothing,  Cloaks,  Suits,  Caps,  Making  of 

Cutting,  hand  sewing,  pressing.  5.    to  8.  1.7 

Machine   sewing,   inspecting    ...  8.    to  12.  2.4 

Packing,  shipping  3.5  to  5.  1.0 

Collar,  Shirt  and  Light  Color,  Cloth  Products 

Machine  sewing,  inspecting  ....  5.    to  8.  1.7 

Cutting,  laundering,  pressing   . .  3.5  to  5.  1.0 
Corridors,  Stairways,  Elevators, 

Passages  0.5  to  2.  0.35 

Cotton  Mills 

Carding,  lapping,  spinning,  slash- 
ing, warping,  packing   2.5  to  4.  0.6 

Drawing  in,  dyeing,  weaving   .  .  3.5  to  5.  1.0 

Inspecting  8.    to  12.  2.4 

Courts;  Handball,  Tennis  7.    to  9.  2.2 

Depots 

Train  sheds,  baggage  rooms  ...  1.5  to  2.  0.45 

Waiting  Rooms  2.    to  3.  0.52 

Drafting  Rooms 

Drawing  Tables  8.    to  13.  2.4 

Records — general   work   3.5  to  5.  1.0 

Electrotyping  and  Electroplating..  3.5  to  5.  1.0 

Engraving 

Engraving,  stippling  8.    to  13.  3.4 

Transferring,   polishing   4.    tQ  6.  1.4 

Factories — General 

Rough  operations,  as  forge,  lum- 
ber, tannery  3.    to  4.  0.6 

Medium  operations,  as  automatic 

machines,  rough  bench  work.  .3    to  5.  1.0 
Fine   operations,   as   glove,  hat, 

button  making,    fine    lathe  or 

bench  work   4.    to  8.  1.65 

Extra  fine  operations,  as  jewelry 

work,  typesetting,  work  on  dark 

textiles  7.  and  up  3.4 

Knitting  Mills 

Finishing,  knitting,  looping, 

seaming  3.5  to  5.  1.0 

Napping,   packing,   shipping    ...  3.    to  4.5  J. 4 

Laundries  3.5  to  5.  1.0 


Sq.  Ft. 
Large 
Room 


0.35 
0.35 
0.35 
0.5 


0.3 
0.85 


0.4 

0.6 
0.92 

0.3 
0.6 
0.4 
0.5 

0.93 
1.45 
0.6 

0.93 
0.6 

0.25 


0.4 
0.6 
1.45 
1.3 

0.3 
0.35 

1.45 
0.6 

0.6 

1.45 
0.8 

0.4 
0.6 


0.9 


1.45 


0.6 

0.8 
0.0 


Watts  per  Sq.  Ft. 

Intensity  Small  Large 
in  Foot  C'andles  Room  Room 

Leather  working  and  manufacturing 

Cutting,  sewing,  matching  4.    to  6.      1.4  0.8 

Pressing,  inspecting,  shipping.  3.5  to  5.      1.0  0.6 

General,  tanning  2.5  to  4.     0.6  0.4 

Machine  Shops 

Die  njaking,  fine  bench  work  . .  8.    to  12.     2.4  1.45 

Assembly,  erecting,  etc  5.    to  8.      1.7  0.92 

Automatics,  drills,  grinders,  plan- 
ers, lathes,  bench  work  3.5  to  5.      1.0  0.6 

Saws  and  rough  assembly  2.5  to  4.     0.6  0.4 

Markets  3.0  to  4.5    0.78  0.5 

Meat  Packing  Plants   2.5  to  4.     0.6  0.4 

Office  Work,  such  as  typewriting, 

accounting,  etc  4.    to  8.      1.65  0.9 

Paint  Shops 

Fine  work,  as  furniture,  design 

work,  etc  5.    to  8.      1.7  0.92 

Medium  work,  as  signs,  metal 
painting  and  paint  manufactur- 
ing  3.5  to  5.      1.0  0.6 

Pottery  Making 

Grinding,  loading,  kilns,  packing  3.5  to  4.  0.6  0.4 
Cleaning,  coloring,  trimming  and 

finer  operations  3.5  to  5.      1.0  0.6 

Power  Houses  2.5  to  4.     0.6  0.4 

Printing  ^ 
Presses,  proofreading,  machines, 

cutting,  folding  3.5  to  5.      1.0  0.6 

Typesetting  5.    to  8.      1.7  0.92 

Linotype,  monotype  8.    to  12.     2.4  1.45 

Shoe  Manufacturing — Rubber  Products 
Bench  and  machine  work,  shipping  3.5  to  5.      1.0  0.6 
Finer  operations  as  cutting,  last- 
ing, sorting  5.    to  8.      1.7  0.92 

Show  Windows  or  Space 

Low  with  light,  high  with  dark 

color  goods  10.    to  22. 

Silk  Mills 

Weaving  5.    to  8.      1.7  0.92 

Finishing,  warping,  winding   ...  3.5  to  5.      1.0  0.6 

Steel  Mills  2.    to  4.      0.6  0.4 

Streets 

Business     (not    including  light 

from  signs  or  windows)  0.4  to  0.8  ... 

Country  roads   0.05  to  0.15    . . 

Prominent  (in  residence  district)  0.2  to  0.4  ... 

Residence  0.1  to  0.25    . . 

Warehouses   1.5  to  2.     0.45  0.3 

Wharfs  1.    to  1.5  

Wood  Working 

Fine,    as    carpentering,  pattern, 

furniture  making   4.    to  6.      1.4  0.8 

Rough,    as    wagon,    box,  barrel 

making  2.5  to  4.      0.6  0.4 

Woolen  Mills 

Inspecting,  perching  8.    to  13.      3.4  1.45 

Weaving-  5.    to  8.      1.7  0.93 

Packing,  warping,  washing,  comb- 
ing, shipping  3.5  to  5.      1.0  0.6 

Carding,  dyeing,  twisting,  receiv- 
ing  2.5  to  4.      0.6  0.4 

Yards  and  Industrial  Roadways  . .  0.15  to  0.6   . . . 
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Downstream  view,  left  to  right:- — Sluiceway  at  (orebay  entrance,   earth  embankment  for  forebay,  main  dam  and  sluiceway,  on  south  channel  of 
Madawaska  river.     Power  house,  not  seen,  situated  in  the  immediate  foreground,  lower  left  hand  corner 


Calabogie  Hydro-electric  Development 

Plant  Constructed  on  Madawaska  River,  near  Renfrew,  Ont.,  in  Seven 
Months  Under  Pressure  of  War  Requirements 

 By  A.  L.  Mudge*  and  A.  R.  Whitelaw|  


Constructed  under  war  conditions  and  developed  primar- 
ily for  war  purposes,  the  hydro  electric  development  of  the 
Calabogie  Light  and  Power  Company  on  the  Madawaska 
River,  near  Renfrew,  Ont.,  is  a  remarkable  achievement  in 
that  within  seven  months  from  the  start  power  was  available. 
The  speed  of  construction  was  materially  accelerated  by  the 
use  of  equipment  already  built  for  another  plant  but  adapted 
to  the  requirements  of  this  project  with  immaterial  changes. 

The  village  of  Calabogie,  Ont.,  is  fourteen  miles  south  of 
Renfrew  on  the  Kingston  and  Pembroke  branch  of  the  C.  P. 
R.  At  this  point  the  Madawaska  River  assumes  the  propor- 
tions of  a  small  lake,  at  the  outlet  of  which  it  divides  its 
course  into  two  channels  for  a  distance  of  approximately  one 
mile.  Covering  this  distance  was  a  series  of  rapids  in  both 
channels,  with  a  total  fall  of  27  feet  from  the  lake  level  above. 
Due  to  this  fall  being  more  concentrated  in  the  south  chan- 
nel, and  to  the  natural  topography  of  the  banks  offering  bet- 
ter opportunity  for  controlling  the  river  by  dams  and  head- 
works,  it  was  chosen  as  the  most  feasible  channel  upon  which 
to  concentrate  the  total  fall  for  power  purposes. 

The  general  arrangement  of  the  headworks  for  the  con- 
trol of  the  river  is  as  follows:  At  the  foot  of  Lake  Calabogie 
on  the  north  branch  of  the  river,  a  stop-log  sluiceway  dam 
was  constructed.    This  is  capable  of  discharging  about  half 


'Chief  electrical  engineer,  Kerry  &  Chace, 
IResident  engineer. 


Limited. 


the  maximum  flood  flow  of  the  river,  and  can  be  used  as  a 
cut  oft  to  divert  the  full  flow  of  the  river  to  the  south  chan- 
nel when  required.  About  one-half  mile  below  the  foot  of  the 
lake  on  the  south  channel,  a  solid  masonry  dam  diverts  the 
flow  to  the  left  through  waste  or  flood  sluices  and  to  the 
right  through  sluices  which  control  the  flow  into  the  forebay. 
The  forebay  is  sound  by  the  natural  topography  of  the 
ground  on  the  right  and  a  built-up  embankment  extending 
from  one  end  of  the  solid  gravity  dain  to  the  wheel-pits  on 
the  left.  The  forebay  is  about  1,000  feet  Jong  by  300  feet 
wide.  The  entrance  sluices  are  located  about  midway  in  its 
length  and  the  power  house  and  wheelpits  at  its  lower  end. 
This  puts  the  power  house  within  150  feet  of  the  low  level  of 
the  main  river.  The  fact  that  the  natural  shoreline  of  the 
river  formed  a  back  bay  immediately  below  the  power  house 
site  helped  considerably  in  this  arrangement  and  location. 
This  arrangement  required  only  a  very  short  cut  for  a  tailrace 
channel  to  the  main  river,  which  was  more  desirable  than 
locating  the  power  house  at  the  main  dam  and  thus  having 
a  longer  cut  in  solid  rock  to  gain  the  tail  water  level. 

The  north  branch  dam  is  of  five  sluices,  30  feet  wide  with 
the  stop  log  sill  at  elevation  495.0  and  deck  at  elevation  510. 
The  south  branch  main  dam  is  of  the  solid  gravity  type,  hav- 
ing its  base  at  elevation  470.0  and  top  at  510.  The  sluices  to 
the  left  of  the  main  dam  are  similar  to  those  on  the  north 
channel,  with  the  exception  that  a  concrete  spillway  was 


CALABOGIE  LAKE 
'"Viim  ^^i^u4  rMlMt 


Arrangement  of  headworks  for  control  of  river  flow.     First  dam  at  Calabogie  village  diverting  north  branch.    Second  dam  just  above  power  house 

divertmg  south  branch  through  a  (third)  controlling  dam  at  entrance  to  forebay 
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added  to  prevent  any  undermining  effect  due  to  the  lieavy 
discharge  to  the  main  channel  below.  The  entrance  dam  to 
■the  forebay  is  also  of  five  sluices,  20  feet  wide,  but  with  piers 
4  feet  in  widtli  instead  of  (>  feet  as  in  the  case  of  the  north 
and  south  l)ranch  sluiceways.  The  dams  are  all  constructed 
of  concrete  masonry.  The  only  reinforcement  used  was  that 
for  anchoring  the  piers  and  gravity  dam  to  bed  rock.  All 
dams  have  their  foundations  on  solid  rock  and  no  special 
care  was  taken  with  the  foundation  bed  other  than  the  thor- 


ing  or  lowering  the  gate  the  total  distance  in  from  5  to  7 
minutes.  The  gantry  stands  some  40  feet  in  the  air  from  the 
deck  of  the  wheel-pits  and  travels  on  a  track  from  one  wheel- 
pit  opening  to  the  other.  Provisions  has  also  been  made  to 
assert  temporary  stoplogs  in  the  openings  of  the  wheel-pits 
after  the  steel  gate  has  unwatered  the  pit.  This  permits  the 
use  of  tlie  sted  gate  in  case  of  forced  shut-down  of  two  or 
more  units  at  the  same  time. 

The  turbines  are  the  quadruplex  horizontal  type,  manu- 
factured by  tlie  Allis-Chalmers  Company  of  'Milwaukee, 
U.S.A.  Each  turl)inc  of  four  runners  develops  about  2800  h.p. 
Tlierc  are  two  draft  tubes  per  unit,  the  discharge  from  the 
upstream  tube  being  guided  to  pass  the  downstream  tube  on 
each  side  by  the  wedge  design  of  the  back  of  the  downstream 
draft  opening.  Governors  on  the  main  units  are  the  oil  pres- 
sures type  of  Allis-Chalmers  design.  The  main  bearings  of 
the  turbines  are  lubricated  l)y  a  non-solidifying  grease  forced 
through  a  piping  system  from  the  power  house. 

The  power  house  is  70  feet  long,  44  feet  wide  and  40  feet 
high,  constructed  entirely  of  reinforced  concrete  and  brick. 
There  is  no  outstanding  feature  in  its  design,  other  than  the 


The  dam  on  the  north  branch  of  the  Madawaska  river  near  Calabogie 
village  viewed  from  upstream 

ough  cleaning  of  the  seams  Ijetween  the  slab  foundations  of 
the  rock.    This  was  done  by  water  pressure. 

The  wheel  pits  are  of  the  open  flun;e  type,  each  pit  being 
00  feet  long,  23  feet  wide  and  37  feet  in  depth,  constructed  of 
reinforced  concrete.  The  walls  are  three  feet  thick  and  the 
whole  structure  is  rendered  rigid  by  heavy  tie  beams  and  bj' 
the  gunnel  design  of  the  walls-at  the  bulkhead'  walls  at  the 
top.  A  heavy  application  of  pitch  on  wheel-pit  side  of  the 
bulkhead  walls  reduced  the  seepage  through  to  the  power 
house  interior  considerably  and  was  well  worth  the  ex- 
pense. Steel  trash  racks  are  located  immediately  in  front  of 
the  wheel-pit  openings  and  rock- area  has  been  provided  suf- 
ficient to  add  an  additional  unit  to  the  plant  at  a  later  date. 
The  exciter  unit  has  a  separate  wheel-pit  and  Stop  log  con- 
trol to  the  right  of  the  main  wheel-pits. 

A  steel  gate  has  been  provided  to  unwater  any  particular 
flume  on  short  notice.  This  gate  is  hung  from  and  operated 
by  a  timber  gantry  which  is  of  some  interest  owing  to  the 
necessity  of  constructing  it  of  timber.  B.  C.  fir  was  used, 
the  main  sills,  posts  and  beams  being  of  12  in.  x  12  in.  stock. 
The  gate  is  counter-weighed  and  the  operating  mechanism  is 
designed  to  merely  overcome  the  friction  and  produce  mo- 
tion by  movement  of  the  sprockets  over  which  the  chain  be- 
tween the  gate  and  counter-weight  travels.  The  gate  weighs 
approximately  20  tons  and  a  10  h.p.  motor  is  capable  of  rais- 


Power  house,  wheel  pits  and  gates  under  construction 

fact  that  it  permits  a  very  cornpact  arrangement  of  the  var- 
ious equipments  and  at  the  same  time  provides  ample  room 
for  operation  with  safety. 

A  log  chute  for  passing  any  timber  coming  down  the 
river  was  constructed  between  the  power  house  and  the 
natural  high  retalining  bank  of  the  forebay.  The  head  lock 
is  of  mass  concrete  while  the  chiite  itself  is  of  timber.  B.  C. 
fir,  12  in.  x  12  in.  stock,  was  used  for  sills  and  posts,  while 
the  bottom  and  sides  were  built  up  of  2  in.  x  6  in.  hemlock  in 
laminated  style.  All  of  this  2  in.  x  6  in.  stock  was  salvaged 
from  the  former  lumber  used  during  construction.  This 
whole  framing  is  supported  by  rock-filled  crib  bolted  to  bed 
rock.  The  chute  is  12  feet  wide  at  the  top  and  5  feet  wide  at 
the  bottom,  with  flaring-  sides,  and  is  built  to  a  curve  which 


Upstream  view  of  south  channel  works — Main  dam  on  the  left,  control 
A  downstream  view  of  main  concrete  dam  and  sluiceway  on  south  channel  dam  at  right,  showing  entrance  to  forebay 
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Details  of  sluiceway  dam  on  north  branch  of  Calabogie  river 

regulates  the  velocity  in  such  a  way  that  there  is  at  all  points 
an  equal  depth  of  water  to  float  the  timber  in  its  course  down 
the  chute.  This  chute  has  been  used  a  number  of  times  and 
is  highly  satisfactory.  The  chute  is  also  used  as  a  relief  for 
sudden  rise  in  level  of  the  forebay. 

Three  solid  brick  houses  for  the  operators  have  been 
built  on  the  high  land  immediately  above  the  power  house. 
These  are  modern  in  every  respect  and  are  so  located  that 
they  command  an  excellent  view  of  the  forebay  and  river 
above  the  power  house. 

In  carrying  out  the  construction  no  heavy  equipment 
was  used,  other  than  a  couple  of  derricks  and  concrete  hoists. 
.\  railroad  siding  was  built  from  the  station  at  Calabogie  to 
the  power  house  which  facilitated  the  handling  of  the  heavy 
permanent  equipment.  .-\.bout  18,000  yards  of  gravel  was 
used  and  this  was  of  excellent  quality  for  concrete.  It  was 
obtained  from  a  pit  about  three  miles  from  the  site  of  the 
.vorks.  Winter  team  haul  of  a  large  portion  of  this  amount, 
.<ept  the  unit  cost  per  yard  within  a  very  reasonable  figure. 
There  are  no  special  features  of  the  construction  worthy  of 
extensive  detail,  but  the  fact  that  on  the  first  day  of  May, 
1917,  not  a  yard  of  concrete  had  been  poured  for  any  of  the 
works  on  the  south  channel  speaks  well  for  the  organization 
management,  when  the  records  show  the  wheels  were  turning 
over  on  November  25th  of  the  same  year.  It  will  be  remem- 
bered that  during  this  period  labor  was  at  a  premium  and 
delivery  of  materials  very  slow  so  that  the  construction  of 
this  plant  was  all  the  more  commendable  to  those  in  charge. 

Of  the  hydraulic,  mechanical  and  electrical  machinery 
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entering  into  the  construction  of  the  6,000  h.p.  power  house 
and  the  5,000  h.p.  Renfrew  substation,  over  90  per  cent,  of  it 
was  manufactured  before  the  war  broke  out,  although  it  was 
not  previously  in  service.  This  fact  meant  that  a  very  light 
demand  was  made  upon  our  manufacturing  resources  to  ob- 
tain the  necessary  machinery.  Incidentally  this  also  meant 
prompt  delivery  of  equipment.  In  July,  1917,  the  engineers 
promised  that  power  would  be  delivered  in  Renfrew  by  De- 
cember 1,  1917.  On  account  of  the  large  amount  of  work 
left  to  be  done  at  that  time,  this  statement  was  received  with 
skepticism  in  some  quarters.  However,  the  wheels  were 
running  before  the  end  of  November  and  commercial  load 
was  taken  over  on  Decenilier  4,  1917,  only  three  days  late  on 
an  estimate  made  months  before.  Since  the  above  date  the 
operating  record  has  been  a  remarkably  good  one. 

The  following  are  the  particulars  of  power  house  equip- 
ment: 

Two  quadruplex  horizontal  turbines,  3.000  h.p.  each 
under  37  ft.  head  at  164  r.p.m.,  each  with  an  oil  pressure 


The  south  channel  works — Main  sluiceway  and  dam  at  left,  control 
dam  at  right 


Details  of  stop-log  sluiceway  cn  sout'.i  channel 

governor.  Each  turbine  drives  through  a  flexible  coupling 
a  3,000  kv.a.,  60  cycle,  3  phase,  6,600  volt  generator. 

One  single-runner  horizontal  turbine  215  h.p.  at  350  r.p.m., 
is  controiied  by  a  mechanical  governor  and  drives  a  120  kw. 
125  volt,  compound-wound  exciter, 

Another  exciter  generator  of  the  same  rating  is  arranged 
so  that  it  may  be  belted  to  either  of  the  main  generators  in 
case  of  failure  of  the  turbine  driven  exciter  due  to  ice  troubles 
or  otherwise. 

All  of  the  above  equipment,  viz.,  turbines,  governors, 
generators  and  exciters  were  manufactured  by  the  Allis- 
Chalmers  Company  of  Milwaukee  for  another  customer. 
However,  -they  were  suitable  for  the  hydraulic  conditions  at 
Calabogie  and  were  utilized  with  practically  no  changes. 

The  remainder  of  power  house  electrical  equipment  is 
as  follows: 

Three  3,000  kv.a.- single  phase,  60  cycle,  oil-filled  water- 
cooled  transformers,  stepping  up  from  6,600  volts  to  33,000 
volts. 

Generator,  exciter,  transformer,  and  line  panels,  Tirrill 
regulator,  lead  covered  cables,  electrically  operated  remote 
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control  oil  circuit  breakers,  H.  T.  wiring,  disconnecting 
switches,  electrolytic  lighting  arresters,  choke  coils,  etc. 

This  electrical  equipment  was  all  furnished  by  the  Wesl- 
inghouse  Electric  &  Mfg.  Company,  who  had  built  it  origin- 
ally to  the  order  of  another  customer.  It  had,  however,  never 
left  the  factory  until  shipped  to  Calabogie. 

The  step-up  transformers  and  H.  T.  switching  equipment 
were  designed  for  66,000  volts  and  some  slight  changes  were 
necessary  to  adapt  them  for  use  at  33,000  volts.    This  was 


Racks  and  gantry  operating  gates.     Log  chute  at  the  right 

easily  and  simply  done  and  resulted  in  securing  double  the 
usual  factor  of  safety  upon  all  the  high  tension  equipment. 

Besides  the  above  the  Moloney  Electric  Company  of 
Canada  furnished  three  125  kv.a.,  oil  filled,  self-cooled  trans- 
formers, 6600  to  110/220  volts  for  power  house  lighting  and 
heating  and  supply  of  power  for  motors  on  the  auxiliaries. 

A  small  Ingersoll-Rand  compressor  was  installed  for 
cleaning  purposes.  ' 

Transmission  Lines 

The  main  transmission  line  is  a  33,000  volt,  3  phase  line, 
14  miles  to  Renfrew.  There  are  three  No.  4  B.  &  S.  hard 
drawn,  bare  copper  conductors;  a  telephone  circuit  of  No.  9 
B.W.G.  galvanized  iron  and  one  overhead  grounded  wire  for 
lightning  protection,  consisting  of  one  7-strand  galvanized 
9/32"  cable.  An  interesting  point  in  connection  with  this 
cable  is  the  very  simple  and  inexpensive  means  used  for  its 
support.  On  all  straight  runs  it  is  tied  to  two  3/8"  x  5"  lag 
screws  driven  into  the  top  of  the  pole.  At  all  corner  poles 
the  cable  is  brought  around  the  outside  of  the  pole  and  se- 
cured by  means  of  an  I-bolt  Keystone  clamp  bolted  to  pole 
by  means  of  one  5/8"  x  5"  lag  screw. 

The  high  tension  line  insulators  are  Canadian  Porce- 
lain Company's  2-piece  No.  889,  and  stood  a  dry  flash-over 
test  of  120,000  volts  and  a  test  when  wet  of  100,000  volts. 

A  TOO'foot  span  at  the  crossing  of  Norway  Lake  was 


Plan  and  section  of  wheel  pits  and  draft  tubes 

taken  care  of  by  doul;le  .\-frame  structures  at  each  end 
of  the  span  and  both  H.  T.  conductors,  consisting  of  strand- 
ed copper  clad  and  telephone  conductors  of  9/32"  steel 
strand,  are  supported  on  strain  insulators.  Overhead 
grounded  wire  was  not  carried  across  this  span. 

A  33,000  volt  transmission  line  also  runs  to  the  Ren- 
frew Molybdenum  Mines  at  Mount  St.  Patrick,  15  miles 
from  power  house.  This  also  is  a  three  phase  line  using 
No.  8,  40%  conductivity  solid,  copper-clad  steel  wire,  which 
could  be  used,  as  total  amount  of  power  to  be  transmitted 
did  not  exceed  300  h.  p. 

The  transmission  system  also  included  a  6600  volt,  3 
phase  line,  3  miles  to  Mr.  M.  J.  O'Brien's  farm  at  Barry- 


Stop-log  dam  at  entrance  cut 


Turbine  runners  and  casings  en  route  to  the  plant 

vale.  Conductors  on  this  line  consist  of  No.  9  B.W.G.  gal- 
vanized steel,  as  amount  of  power  to  be  transmitted  was 
comparatively  small. 

Renfrew  Substation. 

The  Renfrew  Substation  is  a  fireproof  brick  building 
with  masonry  foundation,  concrete  roof  and  basement.  Into 
this  station  comes  one  33,000  volt  transmission  line  from' 
Calabogie  power  house.  The  station  contains  three  1667 
kv.a.  single  phase,  oil-filled.  General  Electric  transformers, 
30,000  to  6600  volts;  these  transformers  are  cooled  by 
forced  oil  circulation.  They  were  manufactured  for  the 
Tallassee  Power  Company  of  Badin,  N.  C,  but  were  never 
put  into  service  on  account  of  a  change  in  the  plans  of 
that  company.  They  were  originally  built  for  60,000  to  12,000 
volts  and  some  slight  changes  were  required  to  adapt  them 
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The  power  house  interior,  showing  the  two  generators — Calabogie  Light  &   Power  Company 


for  the  opi-fatins  voltage  at  Renfrew.  Tliis  resulted  in 
securing  a  high  factor  of  safety  similar  to  that  obtainirg 
at  the  power  house. 

The  high  tension  side  of  the  transformers  is  protected 
by  a  Canadian  Westinghouse  oil  circuit  breaker  and  electro- 
lytic lightning  arrester. 

A  6600  volt  feeder  was  carried  to  the  British  Chemical 
Company,  manufacturing  explosives,  and  all  demands  for 
power  by  this  company  were  supplied  from  the  date  of 
starting  of  power  house  until  the  Britjsh  Chemical  shut 
down  after  the  signing  of  the  armistice.  A  6600  volt  feeder 
also  connects  with  the  Renfrew  Municipal  System  and  the 


entire  load  of  this  system  has  at  times  been  carried  by  the 
Calabogie  Light  &  Power  Company. 

The  development  described  herein  is  owned  and  was 
built  by  M.  J.  O'Brien,  Limited,  Renfrew,  Ontario.  The 
following  was  the  engineering  staff:  Consulting  and  design- 
ing engineers,  Kerry  &  Chace,  Limited;  resident  engineer, 
A.  R.  Whitelaw;  superintendent  of  construction,  F.  C. 
Jewett;  engineer  of  transmission  lines,  J.  B.  Harvey;  chief 
electrical  engineer,  A.  L.  Mudge;  assistant  electrical  en- 
gineer, H.  R.  McClymont. 


Details  of  typical  transmission  pole 


Special  line  tower  for  Norway  Lake  Crossing 
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The  Electric  Club  of  Toronto  Opens  1919-20 
Season  with  an  Address  by  Brig.-Gen. 
C.  H.  Mitchell 

Brig.-Gen.  Mitchell,  D.S.O.,  C.M.G.,  received  a  very 
enthusiastic  reception  at  the  first  meeting  of  the  Electric 
Club,  on  Friday,  Sept.  26,  and  his  talk,  which  had  to  do, 
in  the  main,  with  the  work  of  the  Intelligence  Branch  at  the 
front,  was  of  the  keenest  interest  to  the  large  number  of 
electrical  men  who  gathered  to  hear  him.  Gen.  Mitchell 
thanked  the  club  for  the  warmth  of  their  welcome,  and  ex- 
pressed his  great  pleasure  at  being  back  in  Toronto  and  in 
Canada.  Having  been  on  the  General  StafT  of  the  Second 
Army,  engaged  in  the  work  of  the  Intelligence  Branch,  he 
pointed  out  that  he  was  very  closely  in  touch  with  the  em- 
ployment of  electricity  in  that  work  at  the  front.  The 
engineer  had  filled  a  very  important  place  in  the  war  and, 
indeed,  it  has  been  said  by  no  less  person  than  Lloyd  George 
that  this  was  an  engineers'  war.  When  he  went  to  the 
other  side  he  had  early  learned  that  one  who  had  engineer- 
ing education  was  the  man  who  had  an  advanta,ge  over 
everyone  else.  Not  only  was  the  engineer  particularly  fit- 
ted for  military  work  on  account  of  his  technical  knowl- 
edge, but  also  by  virtue  of  the  habits  of  mind  and  the 
type  of  development  which  his  training  induced.  The  man 
who  was  in  the  habit  of  taking  a  lot  of  facts,  analyzing 
them,  making  deductions,  and  arriving  at  the  decision  as 
to  what  to  do  and  then  putting  that  decision  into  effect 
was  the  one  who  was  wanted  in  nearly  every  branch  of 
an  army.  Whether  it  was  in  technical  work,  or  handling 
a  platoon  or  a  battery  of  artillery,  this  was  the  type  of  man 
who  came  to  the  top.  "I  have  no  intention  of  disparaging 
the  men  of  other  professions,"  said  the  General,  "but  they 
were  out  of  their  spheres,  the  medical  profession  of  course 
being  excepted,  as  their  work  was  in  a  class  by  itself.  I 
felt  sorry  for  the  lawyer  fellow  because  he  was  not  doing 
in  the  war  the  kind  of  thing  he  had  been  doing  at  home 
before  the  war.  You  can  quite  see  that  the  lawyer  had 
nothing  similar  in  his  experience,  while  the  engineer, 
whether  commanding  a  platoon  of  infantry,  or  a  battery 
of  artillery,  or  on  staf¥  work,  had  had  experience  which 
prepared  him  for  all  phases  of  military  operations.  He  had 
been  accustomed  to  long  hoiirs  and  had  the  talent  for  ap- 
plication and  the  individual  characteristics  which  go  to 
make  up  a  successful  staff  officer  or  a  successful  officer  com- 
manding men. 

"In  the  staf?  work  I  could  not  help  but  realize  how 
valuable  the  electrical  man  or  the  engineer  was,  and  I 
always  sought,  in  getting  assrstants,  to  secure  a  man  who 
was  trained  as  an  engineer  in  some  form  or  another  and 
knew  he  would  serve  the  purpose  we  wanted.  I  have  in 
mind  one  young  fellow  who  came  to  me  in  1917  before  the 
Battle  of  Messines,  and  whom  I  never  let  go  afterwards. 
He  was  not  particularly  brilliant,  but  had  engineering 
methods  of  doing  things.  In  connection  with  the  Battle 
of  Flanders  when  we  were  working  at  a  scheme  for 
locating  the  enemy  forces  beyond  Passchendaele  and  to 
foresee  what  the  enemy  would  do  to  forestall  our  ofifen- 
sive,  it  was  the  greatest  pleasure  to  know  that  this  fellow 
could  go  to  work  and  analjze  all  these  various  elements 
which  formed  the  data  on  which  the  ultimate  decisions  were 
made.  Often  I  went  and  worked  for  hours  with  him, 
figuring  out  what  the  enemy  would  do  if  attacked,  where 
he  had  his  reserves  and  the  routes  of  approach  by  which 
he  would  bring  up  his  supports. 

"With  regard  to  the  electrical  work  at  the  front,  one  na- 
turally thinks  of  its  field  as  concerned  chiefly  with  signal 
work,  but  that  is  only  a  very  small  part  of  it.  The  tele- 
phone service  at  the  front  was  a  magnificent  success.  Of 


course,  it  was  carried  on  under  tremendous  difficulties.  The 
signalling  apparatus  was  one  of  the  show  places  of  the 
Second  Army.  The  telephone  exchange  was  quite  as  big 
and  had  more  complicated  instruments  than  there  would 
be  in  a  town  or  city  of  50,000  people.  During  the  Battle 
of  Flanders,  there  were  seven  army  corps  in  the  Second 
Army,  consisting  of  28  divisions,  which,  along  with  auxi- 
liaries, brought  the  number  of  men  up  to  about  three  quar- 
ters of  a  million.  And  all  of  these  had  to  have  telephone 
and  telegraph  service.  Where  quick  service  was  required 
the  telephone  was  used,  and  where  sure  service  was  re- 
quired and  records  had  to  be  kept,  the  telegraph  was  used. 
The  normal  business  at  the  army  telegram  stations  was 
2,000  messages  a  day.  The  telephone  messages  were  never 
counted,  but  they  became  so  numerous  that  steps  had  to 
be  taken  to  cut  them  down  and  priority  calls  had  to  be 
established. 

"All  the  other  ])arts  of  the  Intelligence  work  applied 
solely  to  the  enemy.  What  we  had  to  do  was  to  try  and 
get  information  of  what  he  was  doing  or  likely  to  do.  The 
thing  above  everything  else  that  kept  one  interested  in  the 
work  was  the  tremendous  game  it  was,  matching  the  other 
side  which  was  trying  to  get  information  about  you  and 
prevent  you  getting  information  about  them.  It  was  a 
great  pleasure  to  think  that  the  fellow  on  the  other  side 
was  sitting  at  his  own  headquarters  about  20  miles  behind 
the  lines,  just  as  you  were,  in  about  the  same  kind  of  a 
house,  with  a  lot  of  telephones  and  staff,  under  conditions 
similar  to  your  own.  In  my  spare  time,  when  I  had  any, 
I  used  to  wonder  what  the  man  behind  the  German  lines 
was  thinking  of,  for  the  psychology  of  the  Germans  was 
one  of  the  most  interesting  things  in  the  war." 

Gen.  Mitchell  proceeded  to  explain  some  of  the  de- 
vices which  were  used  for  obtaining  information,  but  re- 
quested .that  the  details  be  not  published.  He  also  ex- 
plained the  sound  ranging  apparatus  for  the  location  of 
enemy  artillery.  Early  in  the  war  it  had  been  the  practice 
to  place  observers  in  trees,  towers  or  on  hill-tops  to  watch 
for  the  flash  of  the  guns,  endeavoring  to  synchronize  the 
observations  of  a  number  on  one  flash  and  get  the  trian- 
gular determination  of  the  distance  by  measuring  the  time 
between  appearance  of  the  flash  and  the  approach  of  the 
sound.  Even  when  a  gun  was  down  below  a  hill  it  was 
possible  to  see  the  "rays"  from  a  flash.  It  was  not  long 
before  the  French  evolved  a  new  method  of  sound  ranging. 
This  was  by  the  use  of  microphones  placed  behind  the  lines 
on  a  very  long  arc.  The  instrument  by  which  the  measuring 
was  done  was  away  back  connected  by  wires  with  the  micro- 
phones. The  microphone  is  a  combination  of  a  telephone 
receiver  and  a  cinema.  The  device  can  be  used  in  fog  or 
other  conditions  of  poor  visibility,  but  not  when  the  wind 
is  dead  against  it.  Its  findings  were  surprisingly  accurate 
and  it  was  no  exaggeration  when  the  sound  rangers  said 
they  could  locate  within  25  yards  a  gun  5,000  or  10,000  yards 
back. 

It  was  this  kind  of  work.  Gen.  Mitchell  said,  that  Pro- 
fessor Colborne,  of  the  Toronto  University,  had  been  en- 
gaged in  in  Palestine,  and  he  intended  to  carry  out  further 
experiments  in  connection  with  it.  They  also  had  at  the 
University,  Capt.  Steele,  who  was  wireless  officer  for  the 
Canadian  Corps,  and  he  also  proposed  to  carry  on  experi- 
ments. 

When  in  Italy,  Gen.  Mitchell  said  he  had  noticed  the 
traction  methods  used  by  the  Austrians  for  their  big  guns. 
Some  of  these  were  12.  14  or  16  inch  howitzers  which  had 
to  be  transported  independent  of  railroads.  These  very 
big  guns  had  to  be  carried  in  sections,  some  of  them  taking 
as  niany  as  six  trucks  for  this  purpose.  The  leading  truck 
had   a  petrol   engine  which   generated   electricity  and  had 
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electrical  connection  with  the  following  trucks,  just  as  in 
a  train  of  cars,  and  the  power  was  applied  by  means  of 
motors  on  the  axles  of  the  trucks. 

Gen.  Mitchell  remarked  that  he  had  been  very  interest- 
nl  to  observe  the  development  in  electric  power  plants  as 
compared  with  what  they  had  been  when  he  had  previously 
visited  Italy  in  1906.  Practically  all  munition  work  and 
war  operations  were  carried  on  with  hxdro  electric  power, 
for  Italy  has  no  fuel  within  her  borders  and  so  must  de- 
pend on  her  water  powers  or  on  imported  fuel.  This  neces- 
sitated the  development  and  extension  of  existing  plant. 
Unfortunately  when  the  line  broke  two  years  ago,  one  of 
the  largest  plants  in  the  Venetian  plain  was  captured  by 
the  enemy,  and  Venice  and  other  important  cities  were  de- 
prived of  their  power,  .\fter  the  armistice  was  signed,  Gen. 
Mitchell  went  to  visit  these  plants,  and  he  said  he  was 
much  struck  with  the  extent  to  which  they  had  adopted 
many  things  developed  on  this  side  of  the  water.  In  1906 
they  were  working  along  their  own  lines,  but  of  recent 
years  they  had  been  taking  to  methods  used  on  the  conti- 
nent, and  he  saw  some  things  which  were  the  products  of 
our  own  engineers  here  in  Ontario  and  in  Canada. 

Regarding  the  development  of  electrical  devices  and 
equipment  during  the  war.  Gen.  Mitchell  said  if  there  were 
another  war.  which  he  did  not  suggest  as  a  probability. 
Britain  would  be  well  equipped  for  carrying  it  on  and 
ilectricity  would  play  a  much  bigger  part  even  than  it  had 
in  thi.s  war.  In  the  pursuits  of  peace  and  the  operations 
of  industry,  too,  the  electrical  apparatus  which  had  been 
developed  for  war  purposes,  would  prove  of  the  greatest 
advantage  and  utility. 


St.  Lawrence  Power  and  Navigation 

Preliminaries  are  under  way  in  connection  with  the  pro- 
posed international  scheme  for  the  improvement  of  facilities 
for  navigation  on  the  St.  Lawrence  River  and  for  the  de- 
velopment of  the  great  water  powers  of  that  stream.  The 
Canadian  and  U.  S.  governments  are  reported  to  have  agreed 
to  submit  the  matter  to  the  International  Joint  Commission 
for  a  report  upon  the  feasibility  and  cost  of  such  an  under- 
taking. To  this,  end,  both  governments  have  named  repre- 
sentatives, whose  duty  it  w-ill  be  to  prepare  the  questions  to 
be  laid  before  the  International  Joint  Commission.  The 
U.  S.  Government  has  appointed  as  its  representative  Lieut. - 
Col.  Chas.  Kellar,  of  the  War  Department,  and  the  Dominion 
Government  has  chosen  W.  J.  Stewart,  of  Ottawa,  the  Do- 
minion hydrographer.  In  the  meantime,  in  anticipation  of 
the  investigation,  certain  surveys  have  been  carried  on  on 
behalf  of  the  Dominion  Government.  The  Hydro-electric 
Power  Commission  of  Ontario,  too,  has  been  securing  data 
and  preparing  plans,  according  to  the  recent  announcement 
made  by  Sir  Adam  Beck. 

Both  from  the  aspect  of  improved  navigation  and  avail- 
ability of  power,  the  scheme  is  of  the  greatest  moment  to 
Canada.  If  the  St.  Lawrence  waterway  were  made  to  con- 
form in  depth  to  the  new  Welland  Ship  Canal,  which  is  to 
have  25  ft.  of  water,  with  30  ft.  in  the  locks,  nine-tenths  of 
the  seagoing  vessels  of  the  present  time,  it  is  stated,  would 
be  able  to  steam  from  the  Atlantic  to  the  head  of  the  Great 
Lakes,  and  the  300-foot  grain  carriers  which  ply  on  the 
Upper  Lakes  and  which  now  can  proceed  seaward  only  as 
far  as  Port  Colborne,  the  Lake  Erie  terminus  of  the  Wel- 
land Canal,  would  be  able  to  carry  their  half-million  bushel 
cargoes  to  Alontreal,  there  to  be  discharged  into  ocean-going 
ships. 

As  to  the  power  possibilities,  it  has  been  estimated  that 
the  flow  of  the  St.  Lawrence  could  generate  three  million 


horsepower  of  electricity,  if  not  more;  as  yet  a  comparatively 
small  proportion  of  this  has  been  developed.  Between  Lake 
Ontario  and  Cornwall,  where  the  St.  Lawrence  constitutes 
the  international  boundary  line,  it  is  estimated  that  one  mil- 
lion horsepower  could  be  delivered  for  common  use  in  the 
two  countries.  The  International  Joint  Commission  will  be 
called  upon  to  consider  by  what  method  the  navigation  and 
power  of  the  river  should  be  developed,  whether  by  canal- 
ization of  the  river  channel  itself,  by  the  construction  of 
storage  dams  at  two  or  three  points  with  lock  gates,  or  by 
a  system  of  canals  parallel  to  the  river,  similar  to,  but  on 
a  larger  scale  than  the  present  St.  Lawrence  canals. 


Prosecuting  for  Theft  of  Current 

.\  case  of  interest  to  electric  lighting  companies  has 
been  argued  before  Mr.  Justice  Coderre,  in  the  Superior 
Court,  Montreal.  The  question  is  whether  the  Provincial, 
Government  has  exceeded  its  powers  in  granting  to  the 
Montreal  Light,  Heat  &  Power  Consolidated  authority  un- 
der its  charter  to  prosecute  customers  for  stealing  power. 

Judge  Leet  convicted  a  Montreal  merchant  for  steal- 
ifig  power  and  fined  him  .$100.  The  company  prosecuted 
under  its  power  conferred  by  Section  26  of  its  charter, 
granted  by  the  Provincial  Government,  the  fine  going  to 
the  companj'.  The  merchant  asked  the  Superior  Court  for 
a  writ  of  certiorari  against  the  company,  liis  counsel, 
Mr.  Fitch,  submitting  that  the  section  of  the  charter  under 
which  the  prosecution  was  made  was  unconstitutional,  and 
for  this  reason:  The  charge  against  his  client  was  virtually 
that  of  theft.  Theft  was  a  criminal  offence  and  fell  under 
the  exclusive  jurisdiction  of  the  federal  government.  The 
provincial  government  could  not  legislate  on  criminal  law; 
and  while  it  had,  of  course,  the  right  to  give  the  respon- 
dent company  its  charter,  it  had  no  authority  to  put  therein 
a  section  giving  the  company  the  power  to  prosecute  people 
in  cases  of  theft. 

Counsel,  in  support  of  his  argument,  referred  the  court 
to  the  case  of  the  King  vs.  Lawrence.  In  this  case  it  was 
shown  that  the  province  of  Ontario  passed  a  Licensing  Act 
and  put  therein  a  clause  providing  that  anyone  who  kept  a 
witness  away  from  giving  evidence  in  any  prosecution  under 
the  act  was  guilty  of  a  crime  and  liable  to  a  penalty  of 
$.50.  That  section,  Mr.  Fitch  continued,  was  held  by  the 
Supreme  Court  to  be  unconstitutional  inasmuch  as  the  crime 
which  the  section  foresaw  was  in  effect  subornation  to  per- 
jury, a  crime  recognized  by  the  Criminal  Code. 

"The  courts  have  held,"  counsel  said,  "that  where  the 
act  charged  is  already  a  crime  within  the  provisions  of  the 
Criminal  Code  the  provincial  governments  cannot  pass  any 
law  dealing  with  it.  This  legislation  belongs  exclusively  to 
the  federal  government.  Moreover,  it  is  provided  that  all 
men  shall  be  amenable  to  equal  punishment  for  a  similar 
offence,  yet  while  a  man  is  liable  under  the  Criminal  Code 
to  ten  years'  imprisonment  for  theft,  if  he  steals  p'ower 
from  the  company  respondent — the  crime  of  theft — he  is 
liable  to  a  fine  of  not  more  than  $100.  It  was  never  the 
intention  of  the  law  to  give  two  difTerent  punishments  for 
the  same  crime." 

Walter  R.  L.  Shanks  arguing  the  case  for  the  respon- 
dent company,  denied  that  the  offence  charged  against  the 
petitioner  was  a  crime  within  the  meaning  of  the  Criminal 
Code.  In  the  instance  complained  of  there  had  been  a 
violation  by  the  petitioner  of  the  property  and  civil  rights 
of  the  respondent  company,  and  it  was  within  the  jurisdic- 
tion of  the  provincial  legislature  to  legislate  in  relation  to 
the  imposing  of  punishment  by  fine  for  infraction  of  the 
laws  of  the  province  made  iu  relation  to  any  matter  con- 
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cerning  the  incorporation  of  tlie  companies  with  provincial 
objects  and  property  and  civil  rights. 

Mr.  Fitch  admitted  that  the  company's  property  rights 
might -have  been  assailed,  but  as  charged  against  his  client 
it  was  the  case  of  tlieft,  and  theft  was  a  crime  beyond 
legislative  authority  of  the  legislature. 

"If,"  counsel  added,  "I  put  my  hand  in  my  learned  friend's 
pocket  and  take  his  watch  he  personally  is  the  sufiferer  be- 
cause his  property  has  been  taken  and  I  am  "a  thief  but, 
according  to  his  argument,  if  my  client  steals  from  liis  client 
electric  power,  that  is  not  a  theft.  It  seems  to  me  the 
argument  will  not  stand." 

Counsel  argued  that  there  was  a  further  wrong  done 
to  his  client  in  the  fact  that  as  the  company  proceeded  it 
was  their  inspectors  who  made  the  case.  They  examined 
the  meters  and  if  anything  was  found  wrong  it  was  put 
right  and  then  complaint  entered  against  defendant.  In 
order  to  be  just,  the  complaint  should  be  made  before  the 
alleged  wrong  was  repaired  so  that  the  defendant  could  test 
the  wrong,  whereas  when  the  alleged  wrong  was  removed 
there  could  be  no  test  and  no  fair  defence. 

Mr.  Shanks  submitted  that  in  any  event  the  Superior 
Court  had  no  jurisdiction  to  issue  a  writ  of  certiorari  inas- 
much as  petitioner  had  a  right  of  appeal  before  the  Court 
of  King's  Bench  and  certiorari  proceedings  only  lay  when 
there  was  no  appeal. 


The  Wendigo  Power  Company 

Tlie  Wendig(.)  Power  Compan)',  Limited,  has  recently 
been  incorporated,  with  head  office  at  Guelph,  Ont.,  for  the 
purpose  of  generating  and  distributing  electrical  power, 
and  also  of  taking  over  certain  rights  held  in  trust  by  Rob- 
ert Lucy,  M.D.  The  rights  consist  of  a  lease  from  the  On- 
tario Government  of  the  power  rights  on  Wendigo  Lake, 
and  certain  parts  of  the  Blanche  River,  and  also  rights  of 
the  storage  for  power  purposes  on  Wendigo,  Skeleton,  St. 
Anthony,  Larder  and  other  lakes  and  streams  in  the  Tern.- 
iskaming  district.  The  drainage  covers  some  340  square  miles. 
The  company  is  also  authorized  to  cut  and  remove  timber 
on  parts  of  the  grounds  adjoining  the  devolopment  of  pow- 
er and  to  purchase  190  acres  of  land  through  part  of  which 
the  pipe  line  will  pass  and  upon  which  the  power  house  is 
to  be^erected. 

The  location  of  the  plant  is  in  the  township  of  Marter 
on  the  East  branch  of  the  Blanche  River  in  the  District  of 
Temiskaming,  about  six  and  a  half  miles  from  the  town  of 
Englehart,  and  is  in  the  proximity  of  a  large  and  active 
mining  area. 

The  development  of  2,000  h.p.  will  be  proceeded  with 
immediately.  The  necessary  funds  are  available  from  sale 
of  stock,  the  estimated  cost  being  $223,108.    It  is  also  the 
'intention  of  the  directors  to  develop  the  full  capacity  of  3,- 
500  to  4,000  h.p.  immediately  it  is  required. 

The  engineers,  Messrs.  Sutclifife  and  Neelands,  in  their- 
report,  estimate  the  average  flow  at  270  c.f.s.,  which,  on 
a  143-ft.  head,  would  give  3,500  h.p.  continuous  24-hour 
load,  figuring  80  per  cent,  efficiency  on  the  wheel  shaft. 
They  state  that  they  do  not  believe  the  spring  freshet  run 
of¥  can  be  entirely  controlled,  but  that  the  major  portion  of 
the  flow  can  be  regulated.  Five  feet  of  water  on  Larder 
Lake,  which  has  an  area  of  13  square  miles,  would  hold 
65  mile  feet;  10  feet  on  Skeleton  Lake,  14  mile  feet;  15  feet 
on  Wendigo  Lake,  25.5  mile  feet;  5  feet  on  St.  Anthony 
Lake,  12.2  mile  feet,  and  5  feet  on  Raven  Lake,  13.2  mile 
feet,  or  a  total  available  storage  of  129  mile  feet.  Besides 
that  which  would  be  taken  care  of  by  the  power  i)lant  it- 
self when  operated  to  full  capacity,  they  figure  that  the 
spring  run  off  would  be  170  mile  feet. 

The  engineers  have  given  estimates — one  for  2,000  h.p. 


development  and  one  for  4,000  h.p.  development.  In  the  for- 
mer instance  they  figure  on  a  yearly  flow  of  170  c.f.s.,  and 
the  latter  270  c.f.s.  The  figures  of  the  estimate  on  the 
2,000  h.p.  development  are  given  below.  These  costs  in- 
clude the  excavation  of  a  head-race  through  rock,  the  con- 
structi(m  of  a  gate-house  with  the  necessary  locks,  gates, 
etc.,  and  seven  foot  wood  stave  flume  to  the  surge  tank, 
which  would  be  of  steel  construction  on  a  rock  and  concrete 
foundation.  From  the  surge  tank  a  separate  penstock  to  each 
unit  is  figured  on.  The  power  house  would  have  a  concrete 
substructure  with  frame  superstructures,  to  contain  two  2,- 
000  B.  li.  \).  units,  or  two  1,000  B.  h.  p.  units,  according  to 
the  extent  of  the  development,  those  units  to  be  directly 
connected  to  electric  generators.  It  will  be  unnecessary  to 
Iniild  any  dams  unless  more  than  2,000  h.p.  is  developed. 
Estimate  on  2,000  h.p.  Development 

Annual 

Item  Cost  Cost 

(jate  House,  Headworks  and  Head  Kace 

(including  all  rock  work)  $20,000.00    $  2.50.00 

Pil)e  Line  .'\,  $12.00  per  foot   72,840.00  3,000.00 

Penstocks   1,500.00  60.00 

Surge  Tanks   18,000.00  600.00 

Power  House   16,000.00  160.00 

Switching   7.000.00  210.00 

Tail  Race   1,000.00 

Turbines   20,000.00  1,200.00 

Generators   25,000.00  1,500.00 

Total  $181,340.00  $6,980.00 

Engineering  and  Superintendence    $18,134.00 

Contingencies   18,134.00 

Interest  during  Construction   4,500.00 

Operation   $3,500.00 

Insurance   6,500.00 

Annual  Interest  on  Stock  Issue  of 

$275,000.00  at  10%   27,500.00 

Totals   $222,108.00  $44,430.00 

Or  for  2000  h.p.  installed  at  the  switch  board  the  capital  cost 
would  be  $111.00  per  h.p. 

If  the  3,500  h.p.  development  were  undertaken,  this 
would  entail  a  further  expenditure  of  $35,000  for  the  Wen- 
digo dam  and  $25,000  for  other  storage  dams,  besides  in- 
creases in  the  cost  of  plant  and  equipment  a  ul  engineering, 
bringing  the  total  cost  to  $314,005,  and  the  annual  cost  of 
$63,340. 

Non-Twist  Canopy  Ring,  Canada,  Limited 

Non-Twist  Canopy  Ring,  Canada,  Limited,  has  been 
incorporated  to  manufacture  the  non-twist  canopy  ring  and 
other  fixture  fittings  and  parts  used  in  connection  with  it. 
According  to  the  prospectus  the  company  has  acquired 
rights  which  will  enable  them  to  establish  branches  in  the 
United  States  and  England  and  offices  have  already  been 
taken  at  Majestic  Building.  Detroit,  and  at  3  Lombard 
Street,  London,  England.  The  directors  of  the  company 
are:  president  and  general  manager,  ^Frank  D.  Parmenter, 
who  is  also  the  inventor  of  the  device,  upon  which  patents 
are  held  by  him  in  Canada,  LTnited  States  and  Great  Brit- 
ain; vice-president,  E.  B.  Merrill;  secretary-treasurer,  Frank 
Euston;  directors,  N.  L.  Martin.  C.  A..:  I.  H.  Weldon;  J. 
Mcintosh  Duf?,  (solicitor). 

The  company  has  been  capitalized  at  $500,000.  with 
c(|ual  amounts  of  preferred  and  common  stock,  and  a  pres- 
ent issue  of  $100,000  is  being  made.  The  preferred  carries 
a  dividend  of  8  per  cent,  cumulativo.  The  company  have 
dc'cifle  !  to  give  a  preference  in  offering  the  first  issue  to 
the  electrical  trade,  in  connection  with  which  special  terms 
are  being  arranged. 
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Easy  Justifying  Higher  Fares 

Mr.  W.  T.  Lynch,  general  manager,  Quebec  Railway, 
Light,  Heat  &  Power  Co.,  has  prepared  a  statement  for 
presentation  to  the  Quebec  City  Council,  in  the  defence 
of  a  request  for  higher  fares,  which  shows  up  in  a  very 
striking  way  the  increased  cost  of  operation  of  street  rail- 
ways. Mr.  Lynch  is  asking  for  a  7-cent  cash  rate,  with  17 
tickets  for  $1.00,  an  increase  in  workmen's  ticket  and  a 
charge  of  two  cents  for  transfers.  It  is  proposed  to  give 
11  workmen's  tickets  for  50  cents.  The  new  scale  proposed 
compares  as  follows  with  the  existing  one: 

Proposed.  Present  rate. 

Regular    17  for  $1  31  for  $1 

Cash    7  6 

Workmen   11  for  50c       7  for  25c 

Transfer    2c  Free 

School   Children    L^nchanged 

In  defense  of  the  advance  the  company  submits  figures 
covering  increased  costs  of  operation  in  various  branches, 
as  well  as  comparisons  with  other  places  in  Canada  and 
the  United  States.  In  the  city  street  railway  division  the 
increase  in  materials  in  the  past  six  years  had  been  114.7 
per  cent. 

In  the  gas  division  there  had  been  an  increase  of  137. 
per  cent.  .Among  the  individual  advances  in  costs  were: 
65.3  per  cent,  in  anthracite  coal;  1.32.4  per  cent,  in  steam 
coal;  120  per  cent,  in  cast  iron  pipe;  and  171.4  per  cent,  in 
gas  oil.  Wages  showed  large  advances.  In  the  street  rail- 
way department  they  had  gone  up  46.94  per  cent. 

One  interesting  item  of  costs  was  a  comparison  of  new 
cars.  The  company,  it  is  announced,  is  installing  ten  new 
P.A.Y.E.  cars  at  a  total  cost  of  $185,000;  in  1914  the  cost 
per  car  was  $8,200.  These  cars  will  be  placed  in  operation 
on  the  system  on  October  15. 


Hamilton  Lamp  Company,  Limited 

The  Hamilton  Lamp  Company,  Limited,  have  commenc- 
ed operations  in  the  manufacture  of  nitrogen-filled  tungs- 
ten lamps.  Their  factory  is  located  at  146  York  .  Street, 
Hamilton.  The  factory  operations  are  under  the  manage- 
ment of  Mr.  D.  A.  Sprinthall,  who  has  had  fifteen  years 
experience  in  the  manufacture  of  lamps  in  Canada  and  the 
United  States.  Mr.  G.  W.  Nichol  is  sales  manager  of  the 
company. 


Steel  Reflectors 

Adams-Bagnall  Electric  Company,  R.  E.  T.  Pringle, 
Toronto,  Canadian  agents,  have  prepared  an  interesting 
catalogue.  No.  175,  describing  and  illustrating  porcelain- 
enamelled  steel  reflector  equipment  for  efficient  and  econ- 
omical industrial  lighting.  The  catalogue  contains  a  quan- 
tity of  useful  information  including  the  table  of  in'tensities 
and  capacities  given  elsewhere  in  this  issue. 


Safety  Frost 

The  .\rts  Electrical  Company,  Troy,  N.  Y.,  have  placed 
on  the  market  their  "Safety  Frost"  compound  which  they 
claim  represents  the  ideal  way  of  frosting  lamps.  The 
operation  only  requires  two  minutes  and  is  efficient,  clean 
and  permanent. 


The  trophy  for  the  best  decorated  automobile  in  the 
Toronto  Lator  Day  procession  was  awarded  to  the  Electrical 
Workers'  Union. 


Seasonal  Opportunities 

At  the  first  break  of  chilly  weather  a  few  days  ago, 
a  Toronto  electrical  dealer  took  advantage  of  the  oppor- 
tunity to  push  the  sale  of  portable  heaters.  On  a  small 
table  in  his  doorway,  on  a  level  with  the  inside  edge  of 
the  sidewalk,  he  placed  a  glower-type  heater,  ran  the  cord 
in  through  the  door  and  connected  it  up.  People  passing, 
even  though  they  did  not  see  the  heater  at  a  glance,  felt 
the  heat  of  it  and  instinctively  stopped  for  further  exam- 
ination. Many  additional  sales  can  be  made  by  utilizing 
seasonal  opportunities  of  this  kind. 


Daylight  view  of  "Welcome"  display  by  Toronto  Hydro  Electric  System 
on  the  occasion  of  the  visit  of  H.R.H.  Prince  of  Wales 


Night   view   of    "Welcome"   display   of   Toronto    Hydro-Electric  System, 
one  of  the  handsomest  of  many  shown  during  the  Prince's  visit 


64 

A  Notable  Installation  of  Electric  Bake  Ovens 

A  most  interesting  application  of  electricity  to  baking 
is  the  equipment  installed  at  300  Yonge  Street,  Toronto,  by 
the  Nut  Krust  Bakeries,  Limited.  This  is  a  "cash  and  carry" 
business,  the  extent  of  which  may  be  judged  from  the  fact 
that  on  Saturday,  September  20th,  2,328  sales  were  made 
over  the  counter.  It  is  estimated  that  these  sales  represent- 
ed close  to  5,000  items.  The  almost  negligible  cost,  com- 
paratively speaking,  of  the  electric  p-ower  to  operate  the 
ovens  for  this  large  number  of  items  may  be  judged  from  the 
further  fact  that  the  monthly  bill  of  this  company  is  only 
$75,  or  about  $2.85  per  day. 

There  arc  three  ovens  in  this  store  with  an  electrical 


View  of  Hughes  electric  ovens  in  Nut  Krust  Bakery 

capacity-  of  18  kw.  each.  Other  electrical  equipment  includes 
a  3  kw.  water  heater,  2  proof  boxes  of  1  kw.  each,  a  2  kw. 
stove,  a  3  h.p.  motor  driving  a  dough  mixer,  and  an  exhaust 
fan.  The  three  ovens  were  practically  working  to  capacity 
on  the  date  mentioned  above  and  during  the  eight  hours  they 
were  in  operation  turning  out  the  5,000  items,  required 
the  attention  of  five  bakers.  So  satisfactory  has  this 
equipment  proven  and  so  economical  in  operation  that  the 
Nut  Krust  Bakeries  are  duplicating  these  ovens  in  three 
other  Toronto  stores  which  will  be  started  at  the  corner  of 
Danforth  and  Broadview,  at  Lansdowne  and  Bloor  and  at 
St.  Clair  and  Dufferin.    The  same  equipment  will  also  be 


The  cost  of  operation  of  these  electric  ovens  is  almost  negligible 

installed  in  St.  Catharines,  Ontario,  where  a  suitable  site 
has  been  located.  These  stores  will  be  in  operation  before 
January  1,  1920.  Within  a  year  from  the  present  date  the 
manager,  Mr.  Williams,  plans  to  have  twenty-nine  of  these 
stores  in  operation  at  various  points  in  Ontario. 
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Mr.  Williams  is  very  enthusiastic  about  his  electrical 
equipment,  and  claims  that  the  saving  in  weight  is  par- 
ticularly noticeable.  While  the  loss  in  baking  a  lyi  lb.  loaf, 
in  the  ordinary  way,  is  about  2  ounces,  Mr.  Williams  finds 
that  with  his  electrical  fittings  the  loss  is  less  than  1  ounce. 
This  feature  incidentally  means  that  electrically  cooked  bread 
will  remain  fresh  much  longer  than  the  bread  baked  in  the 
ordinary  way. 

The  electric  equipment  used  by  the  Nut  Krust  Bakeries 
was  supplied  by  the  Hughes  Electric  Heating  Company  of 
Canada.  The  same  company  will  also  supply  duplicate 
equipment  to  the  stores  which  are  to  be  opened  in  the  near 
future. 


Personals 

Mr.  Lorne  Webster,  Montreal,  has  been  selected  a 
director  of  the  Montreal  Tramways  Company. 

Mr.  W.  A.  Landry,  B.Sc,  formerly  with  the  W.  J. 
O'Leary  Co.,  has  joined  the  staflf  of  the  Montreal  Arma- 
ture Works,  Ltd. 

Mr.  A.  H.  Morse  has  been  appointed  managing  director 
of  the  Marconi  Wireless  Telegraph  Company  of  Canada,  suc- 
ceeding Mr.  Thomas  Robb,  who  is  vice-president  for  the  en- 
suing year. 

Mr.  George  J.  Raid,  electrical  contractor,  fixtures  and 

supplies,  lias  just  completed  new  premises  at  Wellington 
Street,  Preston,  and  is  now  in  possession.  He  was  pre- 
viously  situated   on   Queen  Street. 

Mr.  Geo.  D.  Perry,  general  manager  G.  N.  W.  Telegraph 
Company  of  Canada,  Toronto,  was  recently  elected  presi- 
dent for  1920  of  the  Old  Time  Telegraphers'  Association 
which  recently  met  in  Cleveland,  Ohio,  at  the  36th  annual  re- 
union. 

Mr.  Merz,  the  well-known  electrical  expert,  of  London, 
Eng.,  is  now  in  South  Africa  for  the  purpose  of  investigat- 
ing the  electrification  of  certain  sections  of  the  South  Af- 
rican railways  and  of  advising  the  Government  regarding 
the  production  of  electric  power  in  the  Union  generally. 

Mr.  John  Davidson,  of  London,  England,  acting  secre- 
tary of  the  B.  C.  Electric  Railway  Company,  was  a  visitor  to 
Vancouver  for  the  first  time  since  1907.  Mr.  Davidson  is  a 
director  of  the  B.  C.  Electric  Company  and  managing  director 
of  the  British  pmpire  Trust  Company  with  which  the  B.  C. 
Electric  Company  is  allied. 

Mr.  F.  D.  Egan,  former  works  manager  of  the  Pittsburgh 
Iron  &  Steel  Foundries  Company,  has  accepted  a  position 
in  the  general  engineering  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  at  East  Pittsburgh, 
where  he  will  devote  his  entire  time  to  the  development  of 
electrical  apparatus  for  steel  mill  application. 


The  Chicago  Mica  Company  has  recently  acquired  the 
services  of  L.  T.  Frederick  as  consulting  engineer  and 
production  manager.  Mr.  Frederick  was  formerly  process 
engineer  of  the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.,  and  has  had  a  broad  experience 
in  the  manufacture  and  application  of  all  lines  of  electrical 
insulation. 


The  Wagner  Electric  Manufacturing  Company,  St. 
Louis,  Mo.,  are  distributing  an  illustrated  bulletin  on  "Single- 
phase  Motors."  The  application  of  these  motors  to  various 
operations  is  also  illustrated  and  explained.  The  same  com- 
pany have  also  just  published  a  bulletin  on  "Distribution 
Type  Transformers,"  and  this  bulletin  further  contains  some 
useful  information  on  the  subject.  "Some  effects  of  operat- 
ing conditions  on  transformer  performance." 
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The  Specialty  Shop  for  Electric  Appliances 
is  as  Essential  as  in  Other  Trades 


The  competition  of  the  hardware  merchant,  the  pluin- 
l)er,  the  drug  store  and  the  department  store  may  prove 
the  salvation  of  the  electrictil  trade  by  forcing  the  electrical 
dealer  to  pursue  aggressive  tactics. 

A  walk  about  the  shopping  center  of  nearly  any  rep- 
resentative Canadian  city  will  convince  you  that  there  is 
room  for  the  small  specialty  shop.  The  hat  store,  the  shoe 
store,  the  dealer  in  women's  wearing  apparel,  the  jewelry 
shop,  and  many  others,  all  prove  that  the  small  dealer  can 
successfully  compete  with  the  big  store.  The  electrical 
specialty  shop  can  compete  and  is  now  successfully  com- 
peting with  all  attempts  made  by  non-electrical  stores  to 
enter  the  electrical  merchandising  field.    For  example. 

Mrs.  Smith  has  been  "sold"  an  electric  fan  by  national 
advertising.  While  walking  through  Blank  Brothers  De- 
partment Store  she  sees  a  special  sale  of  electric  fans.  She 
stops  and  inquires.  "This  fan  is  $7.98;  this  larger  one  is 
$12.00.  Yes,  this  fan  would  be  very  nice  for  your  living 
room.  The  blades  are  solid  brass,  best  black  enamel,  and 
a  felt  covered  base  so  that  it  won't  mar  your  library  table." 
To  her  question  as  to  how  much  current  it  consumes  she 
gets  a  vague  answer  from  the  saleslady.  Mrs.  Smith  has 
heard  something  about  "a.  c."  and  "  d.  c."  She  doesn't 
know  what  it  means  but  has  an  idea  that  it  concerns  fans 
and  other  electrical  appliances  The  saleslady  doesn't  know 
either.  The  name  plates  state  that  some  fans  are  a.  c. 
and  some  d.  c,  but  which  to  buy  is  the  question.  Perhaps 
Mrs.  Smith  buys  a  fan.  perhaps  she  gets  the  right  kind! 
Frequently  she  doesn't. 

Here  is  where  the  electrical  specialty  shop  has  the  ad- 
vantage. By  judicious  use  of  newspaper  and  mail  adver- 
tising Mrs.  Smith  should  be  informed  that  the  best  place  to 
buy  electrical  goods  is  at  an  electrical  shop.  Perhaps  after 
her  experience  in  the  department  store  she  will  be  looking 
for  an  electrical  shop. 

Are  you  doing  everything  in  your  power  to  bring  her 
into  your  store?  If  you  are  bringing  her  in  you  are  com- 
peting successfully  with  the  big  merchant. 

Individual  vs  General  Service 

A  big  organization  with  a  more  or  less  complicated 
system  of  selling,  making  change,  carrying  charge  accounts, 
making  deliveries,  etc.,  is  necessary  for  the  large  merchant. 
Theoretically  it  results  in  giving  the  customer  the  best  ser- 
vice. It  does  give  him  the  best  service  that  can  be  hoped 
for  from  an  organization  of  great  size;  but  it  does  not  give 
the  customer  the  same  sort  of  personal,  intelligent  service 
that  he  expects  and  gets  from  the  small  specialty  shop.  Two 
examples  will  illustrate  the  two  kinds  of  service  and  will 
show  wherein  you  in  your  electrical  shop  can  compete  with 
the  large  firms. 

A  man  has  bought  a  watch  at  the  jewelry  department 
of  a  large  and  progressive  department  store.  Not  having 
the  cash  with  him,  he  requested  that  it  be  delivered  c.o.d. 
to  his  office  across  the  street.  After  waiting  24  hours  and 
not  receiving  the  watch,  he  calls  at  the  jewelry  counter  and 
is  told  that  Miss  Smith  is  not  there  at  present  and  "as  she 
sold  you  the  watch,  I  cannot  tell  you  exactly  where  it  is 
now  but  I  will  try  to  find  out."  The  man  giving  this  infor- 
mation starts  ofT  in  search  of  an  indefinite  somebody  who 


will  tell  him  why  the  watch  has  not  been  delivered.  After 
an  impatient  wait  of  perhaps  ten  minutes  the  customer  is 
told  that  "the  watch  should  have  been  delivered  yesterday 
and  I  cannot  understand  why  it  was  not,  but  Miss  Smith  will 
be  back  shortly  and  probably  she  will  know  about  it."  The 
customer  has  no  choice  and  calls  again  in  about  an  hour. 
Miss  Smith  is  there  and  has  gathered  about  her  the  heads 
of  various  departments.  They  are  all  very  anxious  to  please 
the  customer.  They  tell  him  again  that  the  watch  should 
have  been  delivered  yesterday,  but  the  fact  remains  that  it 
has  not  been  delivered.  It  is  some  place  in  the  "system"! 
Where,  perhaps  someone  could  tell  1)ut  that  "someone"  is 
not  to  be  found. 

Contrast  the  above  with  this  case.  This  happened  in  the 
shop  of  a  progressive  dealer.  The  only  person  in  the  .store 
was  a  young  lady  who  knew  her  employer's  business  thor- 
oughly. A  customer  came  in  with  an  electric  iron  be  ing 
a  worn  out  cord.  She  stated  that  the  iron  would  not  heat. 
One  look  at  the  cord  showed  the  saleslady  (who  knew  her 
employer's  business)  what  was  the  trouble.  It  was  the 
work  of  seconds  to  reach  into  a  drawer,  find  the  right  kind 
of  a  cord  with  plug  already  attached,  place  it  on  the  iron, 
connect  it  to  an  outlet  under  the  counter  and  show  the  cus- 
tomer that  the  iron  was  heating  properly.  While  making 
this  demonstration  the  saleslady  discovered  that  the  handle 
of  the  iron  was  a  little  loose.  It  took  but  a  few  seconds 
more  to  tighten  the  handle  and  return  the  iron  to  the  cus- 
tomer in  perfect  condition.  The  customer  paid  for  the  cord 
and  left  the  shop  entirely  satisfied. 

She  had  received  personal  service  of  the  sort  which 
enables  the  small  electric  dealer  to  compete  successfully 
with  the  big  system-bound  corporation. 

Points  to  Remember 

With  the  foregoing  examples  in  mind  you  will  your- 
self discover  many  ways  to  make  it  a  pleasure  for  custom- 
ers to  do  their  electrical  shopping  in  your  store.  Here  are 
a  few  hints.  You  will  be  able  to  amplify  these  and  add  many 
more : 

See  that  your  salespeople  understand  electrical  terms 
and  can  explain  them  in  simple  language. 

Don't  overlook  the  good-will  value  of  making  minor  ad- 
justments and  repairs  '"while  you  wait." 

Never  allow  a  promise  to  be  made  unless  the  sales- 
person knows  that  it  can  be  fulfilled. 

Wherever  possible  remember  customer's  name  and  use 
it  in  addressing  her. 

Beware  the  "I  use  it  myself"  argument.  Some  people 
have  a  very  strong  objection  to  such  selling  methods. 

Feature  strongly  the  slogan  "Buy  your  electric  goods 
at  an  electrical  shop"  and  then  make  your  electrical  shop 
better  than  the  others. 

Be  absolutely  honest  and  truthful  in  all  statements. 

Don't  sell  an  appliance  which  you  know,  will  not  give 
good  service.    Better  lose  a  sale  than  a  customer. 

Wait  on  one  customer  at  a  time,  and  give  her  all  your 
attention. 

Avoid  employing  a  salesperson  who  has  an  unpleasant 
voice,  appearance  or  mannerism. 

If  you  are  going  to  have  a  retail  electrical  store,  don't 
let  it  become  a  workshop.  , 
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Keep  your  wiremen  and  the  wiring  end  of  your  busi- 
ness out  of  sight. 

Study  your  competitors — find  out  what  people  like 
about  them  and  their  stores;  then  go  them  one  better.  Find 
out  what  people  do  not  like  about  other  stores  and  avoid 
those  things. 

Here  are  some  things  customers  object  to: 

1.  Dirty  floors  and  showcases. 

2.  Dingy  looking  walls. 

.3.  A  "forest"  of  fixtures  covering  the  ceiling. 

4.  A  general  look  of  disorder  about  the  store. 

5.  Dust  covered  appliances. 

6.  Odors  of  burning  insulation,  solder,  etc.,  coming 
from  workship  in  rear  of  store. 

7.  Salesman  in  his  shirt  sleeves. 

8.  Salesman  with  a  cigar  in  his  mouth  while  waiting 
on  customer. 

9.  A  salesman  who  talks  too  much  of  amperes,  volts, 
resistance,  cycles  and  other  technical  matters  about 
which  the  customer  is  not  informed. 


Architects'  Specifications  —  As 
They  are  and  as  They  Should  be 


If  Mark  Twain  had  been  an  electrical  contractor- 
dealer,  he  would  have  drawn  a  wealth  of  material  for  his 
humorous  writings  from  the  specifications  of  the  average 
architect.  Occasionally  he  makes  a  ludicrous  attempt  to 
go  into  details  but  latterly  the  architect  is  becoming  more 
discreet,  confining  himself  to  the  mere  statement  that  the 
wiring  in  the  building  must  be  "according  to  the  rules  and 
regulations"  of  the  Hydro  Electric  Power  Commission  of 
Ontario,   or  other  authority,  as   the  case  may  be. 

A  case  in  point  recently  came  under  the  attention  of  a 
certain  Ontario  contractor.  The  specifications  of  the  ar- 
chitect for  wiring  a  client's  house  were  prepared  on  a  time 
worn  form  of  some  twenty  years  ago  and  were  almost 
meagre  enough  to  be  harmless.  It  was  a  specification  that 
might  have  been  filled  in  the  ordinary  way,  if  the  owner 
had  been  less  watchful  of  his  own  personal  interests,  for 
perhaps  two  hundred  dollars,  or  even  a  hundred  and  fifty. 
The  final  result  of  collaboration  between  the  owner  and 
contractor,  however,  was  a  very  satisfactory  equipment, 
costing  about  five  times  that  amount,  the  completeness  of 
which  may  be  judged  from  the  list  given  below.  It  is  very 
important  to  note,  however,  that  the  cost  of  this  installa- 
tion was  still  well  under  3  per  cent,  of  the  total  cost  of  the 
home.     Herewith  is  the  complete  list  of  equipment: 

Basement. — Nine  ceiling  lights,  3  snap  switches,  one  of 
them  a  3-way  (M.);  2  receptacles  (power). 

Ground  Floor. — Outside  front  door:  1  light,  flush  switch. 
\'esti'bule;  1  light,  flush  switch.  Hall:  1  ceiling  light  on  3- 
way  (M.);  1  ceiling  on  two  .3-way.  Living  Room:  5  side 
lights,  one  switch;  5  receptacles  (light).  Dining  Room:  1 
ceiling  light,  2-point  switch;  0,  side  lights,  3-way  switch 
(M.);  2  receptacles  (power).  Sun  Room:  1  ceiling  light, 
:i-way  switch  (M.);  D  receptacles  (light);  1  receptacle 
(power).  Toilet:  1  ceiling  light  on  flush  switch.  Passage: 
I  ceiling  light.  Pantry:  1  side  light.  Kitchen:  1  ceiling 
light  on  two  .3-ways;  2  receptacles  (power).  Maid's  Room: 
1  ceiling  light  on  switch.  Refrigerator:  1  ceiilng  light. 
Rear    Entry:  1   side  light. 

Second  Floor. — Hall:  1  ceiling  light  on  two  3-ways; 
1  receptacle  (light)  (M.).  Bedroom  No.  1:  1  ceiling  light 
on  switch;  two  receptacles  (light);  1  receptacle  (power). 
Bedroom   No.  2:   1   ceiling  light  on   switch;   1  receptacle 


(light);  1  receptacle  (power).  Bedroom  No.  3:  1  ceiling 
light  on  switch;  ]  receptacle  (light);  1  receptacle  (power). 
Bedroom  No.  4:  1  ceiling  light  on  switch;  3  receptacles 
(light);  1  receptacle  (power).  Private  Bath:  1  ceiling  light 
on  switch;  1  receptacle  (power).  Hallway  and  Closet:  2 
ceiling  lights  on  switch.  General  Bathroom:  1  ceiling  light 
on  switch;  1  receptacle  (power).  Sitting  Room:  1  ceilmg 
light  on  two  3-way;  2  receptacles  (light);  1  receptacle 
(l)owcr). 

Attic  Storey.— Hall:  1  side  light.  Bedroom  No.  1:  1 
ceiling  light  on  snap  switch.  Bedroom  No.  2:  1  ceiling 
light  on  snap  switch.  Bathroam:  1  ceiling  light  on  snap 
switch.    Storeroom:  1  side  light. 

It  is  of  value  to  note  in  connection  with  this  installa- 
ti(jn  that  a  distinction  was  made  between  the  base  recep- 
tacles for  light  and  power.  There  is  an  element  of  danger 
in  using  such  a  small  load  as  the  ordinary  floor  lamp  re- 
quires on  a  circuit  fused  to  carry,  perhaps,  a  one  or  two 
kilowatt  heater.  By  using  different  types  of  receptacles 
tliis  matter  adjusts  itself  automatically  because  heavy  power 
load  cannot  be  plugged  into  lighting  receptacles  nor  Jight 
load  into  power  receptacles. 

In  installing  power  receptacles,  the  owner,  of  course, 
had  in  mind  that  auxiliary  electric  heating  is  becoming 
more  general  every  day.  These  receptacles  are  20  amperes, 
flush  type. 

Bell  System. 

A  special  bell  operated  from  the  front  door  is  placed 
in  the  back  stairway.  A  buzzer  in  the  kitchen  operates  from 
the  dining  room  floor  tread.  In  addition  there  is  an  8-point 
annunciator  in  the  kitchen  which  operates  from  the  sun- 
room,  living  room,  sitting  room,  bedroom  No.  3,  bedroom 
No.  4,  general  bathroom,  second  floor  hall  and  back  door. 
Telephones. 

The  telephone  lines  are  run  in  in  conduit  and,  wi-thin 
the  building,  connect  the  pantry,  sitting  room  and  No.  4 
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bedroom;  the  pantry  acting  as  a  sort  of  central  point.  In 
the  sitting  room  and  bedroom  jacks  with  flush  plates  are 
installed  and  these  two  points  can  be  signalled  by  a  call 
hell  from  the  pantry. 

Electric  Range. 

.\  special  circuit  direct  to  the  kitchen  made  provision 
for  a  100  ampere  electric  range,  which  has  since  been  in- 
stalled. 

The  Master  Switch. 

A  master  switch  was  located  in  the  upper  hall  and  placed 
about  six  feet  from  the  floor  so  as  to  be  well  above  the 
ordinary  line  of  switches;  it  is  a  rotary  (flush)  so  as  to  be 
easily  distinguishable  from  the  other  switches.  Note  that 
the  Master  Switch  controls  one  light  in  the  laundry  (base- 
ment) and  three  on  the  ground  floor  (sun  room,  hall,  dining 
room).  A  sketch  of  the  master  switch  connection  is  given 
herewith. 
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How  to  Handle  Electric  Appliance  Repairs 


 —By  C.  tM. 

The  subject  oi  Appliance  Repairs,  while  one  which  does 
not  lend  itself  to  spectacular  treatment,,  is,  in  my  opinion, 
one  of  the  most  important  components  of  the  successful 
merchandising  of  electrical  apparatus.  It  is  impossible  to 
treat  the  subject  in  the  abstract,  and  do  justice  to  it,  by 
reason  of  the  fact  that  experience  shows  it  to  be  so  closely 
allied  to  general  sales  policies  and  having  such  direct  influ- 
ence on  their  ultimate  success  or  failure  that  they  must  be 
jointly  considered. 

Fundamentally,  it  may  be  said  that  the  merchant  wlio 
has  successfully  solved  this  perplexing  subject  will  find, 
as  a  result,  a  constantly  growing  clientele,  not  alone  for 
his  repair  departjnent,  but  for  his  mechandising  depart- 
ment as  well,  for  it  is  but  human  nature  to  patronize  the 
store  that  with  the  minimum  of  inconvenience  assists  one 
to  a  satisfactory  solution  of  the  petty  annoyances  incident 
to  the  use  of  mechanical  or  electrical  devices  of  whatever 
nature.  An  evidence  of  this  fact  is  to  be  found  in  the  at- 
tention discriminating  buyers  give  to  the  questions  of  re- 
sponsibility of  a  concern  and  the  service  such  concern  sells 
with  its  product.  It  is  safe  to  say  in,  for  instance,  the  auto- 
mobile business,  the  prosperity  of  most  of  our  large  and 
successful  agents  has  as  its  foundation  a  satisfactory  repair 
and  service  policy,  without  which  the  best  car  made  is  but 
a  nuisance. 

Get  Close  to  Customers 

We  are  catering  to  and  deriving  our  existence  from 
utility  and  labor-saving  articles,  hence  this  feature  of  our 
business  touches  directly  the  daily  life  of  our  customers,  in 
consequence  of  which  it  is  of  relatively  greater  importance 
than  is  service  to  an  article  used  largely  for  pleasure. 

With  these  remarks  on  the  importance  of  this  prosaic 
subject,  I  will  now  lay  before  you  in  a  broad  way  our  mer- 
chandising policies  and  will  attempt  to  point  out  how  our 
appliance  repair  policies  dove-tail  in. 

The  problem  of  merchandising  electric  current  con- 
suming devices  is  not  materially  different  from  that  facing 
merchants  of  other  utility  articles,  and  when  we  attempt 
to  set  ourselves  apart  and  construct  special  conditions  that 
clash  with  the  accepted  and  underlying  principles  of  merch- 
andising, we  are  simply  building  obstacles  in  the  way  of 
ultimate  success. 

Methods  of  Procedure. 

With  the  exception  of  minor  changes  to  meet  the  vari- 
ables in  merchandising  problems,  we  probably  all  proceed 
in  somewhat  the  following  manner: 

(a)  We  select  the  articles  to  be  sold  from  the  stand- 
point of  merit  and  the  satisfaction  they  will  give 
our  customers. 

(b)  We  see  to  it  that  in  each  case  we  have  a  sufficient 
margin  of  profit  to  enable  us  to  properly  merch- 
andise. 

(c)  We  then  build  a  sales  force  which  we  educate  and 
prepare  for  its  task. 

(d)  And  then  lay  out  our  advertising  campaign,  with 
its  many  ramifications,  in  such  a  manner  as  to  pro- 
duce the  results  desired. 

All  that  we  have  done  is  to  create  a  condition  of  af- 
fairs, which  is  designed  to 

(a)  Secure  the  attention  of  prospective  buyers. 

(b)  Induce  them  to  have  confidence  in  us  and  our  em- 
ployees. 
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(c)  Educate  them  as  to  the  merits  of  our  merchandise, 
the  stability  of  our  business,  and  the  satisfaction 
to  be  derived  from  dealing  with  us. 

(d)  Create  a  desire  within  them  for  our  goods  and  our 
service. 

(c)    Secure  their  will  to  act  and  close  the  transaction. 

If  this  is  a  fair  statement  of  facts  the  importance  of 
"service,"  which  of  course,  includes  repairs,  becomes  imme- 
diately apparent.  Apply  "poor  service"  to  any  one  of  the 
above  and  see  how  it  affects  the  whole. 

Do  Away  With  Old  Methods 

In  speaking  of  our  individual  efforts  in  the  merchandis- 
ing field  I  wish  to  say  that  except  in  one  or  two  instances 
we  are  in  the  merchandising  business  for  profit  and  to-day 
have  no  sympathy  for  the  policies  in  vogue  some  years  back 
whereby  central  stations  justified  the  sale  of  appliances  at 
a  loss,  by  reason  of  the  fact  that  they  used  electric  energy. 
At  a  certain  stage  of  the  development  of  appliances  there 
was  an  element  of  reason  in  the  policy,  but  it  seems  to  me 
that  the  justification  lay  in  gaining  impetus  for  the  busi- 
ness and  encouraging  development  work  in  the  shortest 
possible  time,  and  not  in  the  fact  that  the  article  used  elec- 
tric energy — that  day  has  passed  and  now  has  come  a  time 
when  electrical  appliances  can  and  should  be  merchandised 
at  a  reasonable  profit. 

We  believe  that  the  maximum  distribution  of  the  pro- 
duct can  best  be  had  through  many  sources  of  supply  wide- 
ly scattered  throughout  our  city  and  conducting  their  busi- 
ness on  a  legitimate  and  profitable  basis. 

Our  place  in  such  a  scheme  of  affairs  is  perfectly  evi- 
dent, our  merchandising  department  becomes  one  of  you — 
a  retailer  of  electrical  merchandise — conducted  on  accepted 
principles  and  at  a  profit.  Probably  no  one  of  you  must 
work  harder  than  I  do  to  produce  such  results,  and  unless 
I  show  net  profits,  I  fail  in  business  as  inevitably  as  do  you, 
and  in  connection  with  this  it  must  be  remembered  that 
of  all  Milwaukee  dealers,  my  department  probably  carries 
the  heaviest  overhead. 

Experience  teaches  that  the  more  progressive  and  active 
is  the  central  station  in  its  merchandising,  the  greater  the 
progress  of  all  dealers,  provided  only  that  the  dealers  have 
by  honest  methods  built  up  a  clientele  of  their  own — and 
it  is  an  accepted  principle  in  our  great  industry  that  pros- 
perity, or  lack  thereof  on  the  part  of  a  central  station  affects 
directly  and  in  like  measure  the  prosperity  of  the  thous- 
ands in  the  community  served,  who  depend  on  the  electrical 
industry  for  their  livelihood. 

Attracting  Attention. 

In  merchandising  we  will  use  the  accepted  methods  of 
gaining  the  attention  of  prospects — just  as  our  successful 
department  stores  use  special  sales  for  this  purpose.  We 
do  likewise  and  in  a  measure  warranted  by  our  business. 

We  work  for  the  confidence  of  our  customers  and  of 
you  gentlemen  whose  confidence  and  good  will  we  so  earn- 
estly desire.  We  attempt  to  educate  our.  customers  to  the 
use  of  appliances  and  as  we  are  successful  in  this  effort  the 
business  in  Milwaukee  will  grow  alike  for  you  and  for  us. 

I  can  best  express  our  conception  of  the  repair  prob- 
lem by  saying  that  as  the  electrical  appliance  is  a  utility 
article,  directly  affecting  the  daily  life  of  the  housewife  in 
particular,  and  every  member  of  the  household  in  general, 
in  order  to  be  satisfactory,  it  must  be  reliable,  and  when  out 
of  order  it  should  be  promptly  and  economically  repaired. 
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With  this  as  a  'basis  for  action,  we  divide  repairs  as 
follows : 

(a)  Premises  Repairs. 

(b)  Shop  Repairs. 

And  these  are  subdivided  as  between 

(1)    Repairs  covered  by  guarantee. 

(3)    Repairs  not  covered  by  guarantee. 

Under  the  heading  of  "Premises  Repairs"  we  class  all 
repairs  that  can  be  made  efficiently  and  quickly  by  our 
trouble  or  service  men. 

Repairs  Made  on  Premises 

Palpably  it  is  a  waste  of  time  and  money,  to  say  nolh- 
in,^  of  the  aggravation  caused  the  customer  over  the  delay, 
to  call  in  for  repair  a  washing  machine  in  which  the  only 
trouble  is  a  slipping  belt,  a  sewing  machine  motor  on  which 
the  cork  driving  wheel  has  become  worn,  an  iron  on  which 
the  cord  has  been  broken,  probably  at  the  terminal  plug,  and 
it  is  not  our  intention  to  do  so.  When  such  a  condition  is 
developed  at  the  time  of  complaint,  we  send  a  man  to  the 
premises  capable  and  equipped  to  make  the  repair. 

Under  the  heading  "Shop  Repairs"  are  included  all  re- 
pairs not  made  on  the  premises,  whether  repaired  in  our 
own  shop  or  returned  to  the  manufacturer  for  repair. 

Our  guarantees  conform  to  the  guarantees  given  by  the 
manufacturers,  and  when  the  nature  of  the  trouble  permits 
we  make  repairs  under  the  guarantee,  furnishing  labor  and 
catting  oiT- the -^ainifaGturers  for  the  needed  material. 

When  the  needed  repair  is  not  covered  by  guarantee  it 
is  handled  on  the  most  economical  basis  that  insures  satis- 
faction to  the  customer. 

As  an  indication  that  the  system  is  equitable,  satisfac- 
tory and  properly  conducted,  I  might  say  that  our  repair 
department  is  not  only  self  sustaining,  but  returns  a  fair 
profit  after  all  legitimate  charges  have  been  absorbed. 

For  those  who  desire  more  specific  information,  I  set 
forth  the  routine  of  handling  the  different  kinds  of  repairs. 
We,  of  course,  have  appropriate  forms  for  each  transac- 
tion. These  I  simply  mention  as  their  exact  form  is  de- 
signed to  fit  in  with  our  theory  of  internal  organization  and 
probably  would  be  of  no  material  value  to  the  average  re- 
tail establishment. 

The  form  for  a  repair  of  this  nature  is  made  up  by 
either  the  "clerk  receiving  complaint  or  the  telephone  opera- 
tor who  takes  such  messages,  and  gives  information  neces- 
sary for  the  service  man  to  properly  equip  himself  before 
calling  at  the  premises.  It  shows  whether  or  not  repair  is 
under  guarantee,  material  used,  time  spent,  and  provides 
space  for  customer's  signature.  This  form  serves  as  author- 
ity bill,  when  a  charge  to  the  customer  is  in  order  and  at 
the  same  time  by  an  appropriate  use  of  stock,  charge  and 
credit  account  numbers  clear  stock  and  places  profit  o.i  the 
job  in  its  correct  place. 

In  this  case  the  appliances  are  either  brought  in  by  the 
customer  or  ordered  picked  up  by  our  delivery  wagons. 
In  the  first  case  a  suitable  form  in  quadruplicate  is  made 
up  by  the  clerk  receiving  the  article.  This  form  gives  sub- 
stantially the  same  information  as  above,  and  in  addition 
serves  as  an  order  on  shop  to  make  the  repair  and  for  its 
return  to  the  customer,  or  to  the  appliance  shop  "to  be 
called  for,"  as  the  case  may  lie. 

When  it  is  necessary  to  pick  up  the  appliance,  the  same 
form  is  used,  but  No.  1  in  such  case  accompanies  the  route 
sheet  which  goes  to  the  delivery  department  and  has  clipped 
to  it  a  suitable  tag  in  three  sections,  first  section  serving 
as  customer's  claim  check,  second  section  as  appliance  de- 
partment record,  and  third  section  remaining  always  at- 
tached to  the  article  to  be  repaired. 

When  it  is  found  necessary  to  return  an  article  to  the 
factory  for  repair,  the  system  set  forth  for  shop  repair  is 
followed  and  in  addition  a  purchase  order  covering  the  re- 


pair is  sent  to  the  factory  and  charge  to  customer  is  made 
!)ased  on  our  cost,  plus  transportation. 

Always  Make  Friends 

We  believe  this  to  be  a  well  balanced  system,  but  in 
order  that  it  may  be  efTective  and  secure  satisfactory  results, 
both  for  the  customer  and  the  company,  all  parties  to  the 
transaction  must  recognize  the  desirability  of  orderly  haste 
and  unfailing  courtesy  to  the  customer,  for  through  these 
we  not  only  repair  an  appliance,  but  gain  a  friend,  whose 
attitude  is  receptive  when  some  time  in  the  future  we  say, 
"let  us  supply  your  electrical  needs." 

Speaking  of  repairs  in  general  I  will  say  that  in  my 
opinion  we  should  use  due  care  in  the  selection  of  our  stock 
and  see  to  it  that  we  handle  no  article  not  honestly  and  well 
constructed,  for  the  sale  of  poor  merchandise  invariably 
reacts  in  a  manner  that  does  permanent  injury  to  a  busi- 
ness. 

It  is  our  duty  to  see  that  where  a  defect  develops  in  an 
appliance  within  the  guarantee  period,  our  customer  is  pro- 
tected, for  he  pays  for  this  protection  in  first  cost. 

When  an  appliance  which  has  been  in  service  for  a 
period  beyond  the  guarantee  needs  repairing,  it  is  our  duty 
and  to  our  interest  to  see  that  a  workmanlike  repair  job 
is  done  and  one  as  quickly  as  conditions  permit.  For  such 
job  the  customer  should  pay  a  reasonable  price  based  on 
the  cost  of  such  job,  plus  a  reasonable  profit. 

It  is  well  to  remember  that  whenever  the  public  finds 
the  cost  of  an  article  out  of  service,  excessive,  it  will  do 
without,  or  use  a  substitute. 


The  Wagner  Electric  Manufacturing  Company,  St. 
Louis,  have  issued  a  very  complete  and  useful  bulletin.  No. 
120,  entitled  "Manual  of  Electric  Testing."  This  is  a  re- 
vised edition  of  a  manual  published  sonie  years  ago  by 
the  same  company. 


This  illustration  shows  the  illumination  at  the  corner  of  King  and  Yonge 
streets,  Toronto,  on  the  occasion  of  the  recent  visit  of  the  Prince  of 
Wales.  The  installation  was  made  by  the  Earle  Electric  Company,  and 
consisted  of  80  reflectors  equipped  with  500  watt  lamps.  The  reflectors 
were  Benjamin  type  and  "Abolites."  Units  were  placed  approximately 
90  feet  from  the  street  level  and  from  8  to  10  feet  apart. .  The  conditions 
on  this  corner  lent  themselves  admirably  to  a  temporary  installation  of 
this  sort.  Three  of  the  buildings  are  new  and  the  various  flats  are  equip- 
ped with  base-board  outlets,  so  that  it  was  only  necessary  to  run  the 
wiring  through  the  buildings  and  plug  into  these  outlets.  The  particu- 
larly attractive  decorations  on  these  buildings  showed  up  as  well  by 
night  as  during  the  day,  owing  to  this  effective  system  of  illumination. 
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"Does  Your  Mother  use  an 
Electric  Iron"? 


GALEnil  ELECTRIC  POWER  AND  MILUNG  QL,  Umited 


ELGIN  STREET. 


ARNPRIOR. 


YOU  SEE  US  AT  THE  FAIR? 


How  thkt  Ton  Iim  »«■  tke  Bdtn  Wukinc  MaC^m 
dimoiutnud  «t  lb*  fur.  oomt  u  ud  let  u  nyUu  «v 
rwMBftUc  propofluon  for  paUisf  it  ts  tout  bom*  oa 

MAHON  ELECTRIC  CO.,  UMITED 


We  Invite  You  to 
Inspect  Our  Wonderful 
Display  of  Lamps — 

Here  yoQ-wUl  find  lamps  of  all  dncriptioDa — for  erery  room  in  the  hniisc. 
Tt'^  &re  cb«min^  •mall  lamps  for  nae  in  boodoir.  CA  mantel  or  small  tahlr— 
fascioattng  table  Umpt  in  a  varictj'  of  thapea  and  colors.  Some  for  al'  th' 
world  like  a  casdie.iticic,  othen  like  ao  inverted  va.4e.  Ajid  th-  ihndes  dei>- 
Jeroription— you'll  hare  to  aee  \htm 

See  Our  Superb  Floor  Lamps  and  Shades— Direct 
Importations  Ffom  New  York,  London  and  Paris 

With,  imi^Qe  staods  in  meul,  plain  aod*earved  woods — and  silken  ihadL-s 
of  wondroni  hoe»  in  every  fasbionable  known  form — from  the  tailored' effect 
in  flalljr  folded  ailk  (o  the  many-tiered  Pagoda-like  design. 

SHADES  FROU   415.00  to  $3000 

PEDESTALS  FROU   ...t>%10  00  to  $20.00 

NOTE-      "We    will    prepay    erprw*  VlSlt    OUB    EXHIBrrS    AT  TrTE 

irle  piirehflwsi  fr4rt  FAIR— Main  exhibit  in  the- of  the 


r  Week. 


exhibit  in  Process 


THE  HYDRO  SHOP 


Contcr  Dosdaa  and  WeUington  Streets. 


ARTISTIC 
FIXTURES 


Exceptionally  Low  Prices 


The  Most  for  Your  Money 

TMf  maaey  eao  biij  lligkMt  Htu^'r.  bcwcii  ■!  .  ' 
•  ad  l<»«al  prir*  preTail  at  iht*  klorr  |' 

Prer  500  Ntw  D<si<BS  t>  Choow  From 

yol.  h'.r  h^n  f^kn.,  for     Sp<f..l   f.Vurr.  ,■■  "j 

.,jB»d.  if  tte*f»ary  d 

Cone  anil  *t*  nur  big  uoek            a:id  hare  [j 

ijhl  ••THY  ao^t  TouF  tnme  la  rvady  -  H 

, .  „„  ,  ,  ^,  r 

131  00  rp 

Cullcy&Brcay 

Electrical  Store 

55  KING  STREET  WEST 

nioirss  MO  -■<--'  ir      orrs  SATfp-OAV  evos  1 


I  Save  Your  Back  i 
I  With  a  Cadillac  ( 

i  Model  E  $45.00 
t       Sale  Price  ^ 

$38.75 

i  AlwAjra  ready  for  uae.  Attach 
•  ptog  to  any  electric  light  aoc- 
;  ket.Simple  to  operate.  Rollera 
:  allow  machine  to  run  es*y 
I  over  Carpett,  Ruga  and  all 
j  floor  coveringa.  Costa  only 
t  one-half  cent  per  hour  to  op- 
L  erate. 

jj.  EVERARD  MYERS! 

:  Electrical  Supplies 

I  MAIN  STREET  fUlLEYBURY 


Oh!  W  it  llice 


® 


r  1  OW  WARM  AKD  COMTY  my  Jtoi.derful  little 

t  LM  I  t:!ftnc  Heatrr  kfepi  the  room— il  jusl  baniahra 
*  I  all  the  iilil  feam  of  colS  (veather  and  radiates 
throughout  the  whale  room  elean,  delightful 
heal.  No  coal  to  bother  with— just  turning  on  nn  elcctrii- 
switch  itarta  the  little  magic  heater  iioing — No  pitra 
wiring.  I  am  applyini;  bounen  pKneipte.^  to  the  running 
of  my  hotiae— I'm  roosiatently  iiaing.  Eleetridty— ;Our 
rauaieipal  power  that  i.i  watlinft  in  every  socket,  instantly 
r«ady  for  healing— The  rale  »  the  lowest  in  North 
Anerieo — and  I  can  just  bum  it  at  freely  I  like — with 
the  abaolale  onnranee  that  I  then  wilt  bo  KPttinc  ati 
ervDomical  reconi  a*  compared  niih  other  fueli 

No  eipocrd  flame,  nn  aJrabiorbed  heal— no  aickcning 
fbrnca.  no  ctuffy  atmosphere  —  juil  loads  of  pnre,  fine 
■  ■  BUB-abiny ' '  beat  that  wamu  yon  and  maltea  you  feel  good. 


■■■■ 


ELl 


.COOKWC 


An  Eldctric  Haruic  is  as  easy  to  use  as  Electric 
Ijght.  The  mere  press  of  a  buttoD  operates  both 

Science  Recommends 
the  Electric  Range 

No  other  iiieth'xl  ..f  c<KjkiDL'  comparps  with 
Ste^lTfC  It^inR.-  i"<,.'l:iiiK  io\'  con\eiiience.  cleimlliieHs, 
reliability  and  cooliicii.'>. 

■  Klectric  Ranges  conk  wilh  Ices  food  shriiilia^n 
Ibau  nin- other  inrtliod.  foodn  codhwj  electrically  aKir 
ba-.e  3  -Vliriou*  >.iw.rin.:.>^  lh«i  ^>.U  lU-heht  you 

Stop  at  our  Showrooms  and  laarn 
more  about  this  modern  range. 
Telephone  Seymour  5000 


CarrrtU  and 
Hastings 

liUMItlllllHtnillllMI^^ 


1138 

GrauviUe 


W\  Couldnt^ 
Hn  Keep  House 
II  Without  An 

Ieuctrk 

MIEMIER 


EVERY  housewife  who  has  used  this  efficient  Elec- 
tric Cleaner  says  the  same  thing:  "Couldn't 
Get  along  without  it." 

GREATER  CLEANING  POWER 

is  what  you  obtain  in  this  improved  machine— a  cleaning  power  that 
gets  right  down  into  the  very  heart  of  your  rugs  and  draws  out  every 
,6peck  of  inside  dust  and  dirt. 

Save  HOURS  of  your  time  for  plity  and  recreation— double  the  life 
of  vour  rugs,  carpets,  furnishings  and  draperies- -guard  your  health 
with  this  "Ace   of  Cleaner?. 

CAPE  BRETON  ELECTRIC  COMPANY,  Limiled 


SYDNEY 

361  Charlotte  St 

Telepbons  St 


.NORTH  syONEV 
Archibald  Ava 
Telephon*  IS4 


Canadian  Central  Stations  and  Contractor-Dealers  are  doing  some  very  effective   advertising.      (1)    Arnprior,    (2)    Hamilton     (3)    Winnipeg  (41 
Twin  Cities,  (5)  Haileybury,  (6)  Vancouver,  (7)  London,  (8)  Hamilton,  (9)  Sydney.  '  f  &•    v  ' 
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What  is  New  in  The  Appliance  Field 


The  Carpet  Washer 

The  carpet  washer  recently  demonstrated  at  various 
points  in  Canada,  and  which  will  be  placed  on  the  Canadian 
market  immediately,  we  understand,  by  the  Hamilton-Beach 
Company,  of  Racine,  Wis.,  was  very  favorably  commented 
upon  by  those  who  saw  it  in  operation.  It  would  appear 
that  the  company's  claim  that  all  the  delicate  colors  and 
beautiful   shades  of  your  worn   carpets   are   broug^ht  back 


You  can  tell  it's  doing  good  work  by  the  expression  on  the  lady's  face 


by  this  washer  is  as  near  to  being  a  fact  as  is  humanly 
possible.  It  is  claimed  also  that  the  washing  suds  used  will 
not  injure  the  most  delicate  fabric;  the  special  compound 
prepared  under  a  special  formula  by  this  company  contains 
no  harmful  chemicals  or  animal  fats.  For  large  residences, 
hotels,  public  buildings  of  all  kinds,  this  machine  should 
naturally  find  a  ready  market. 


Small-Sized  "Tungar"  Rectifier  for  Charging  Storage 
Batteries 

A  small-sized  battery  charger  has  been  developed  by 
the  Canadian  General  Electric  Co.  for  charging  storage  bat- 
teries from  a  115-volt,  eO-cycle  alternating  current  circuit. 
It  has  been  designed  especially  ,to  meet  the  requirements  of 
the  automobile  owner  who  desires  to  charge  his  starting 
and  lighting  battery  at  home  or  in  a  private  garage.  This 
device  will  charge  1  three-cell  battery  at  5  amp.,  2  three- 
cell  batteries  at  3  amp.,  3  three-cell  batteries  at  IJ/^  amp., 
1  six-cell  bat-tery  at  3  amp. 

The  essential  parts  are  a  transformer  for  reducing  the 
voltage,  and  a  Tungar  bull),  for  rectifying  the  current.  Both 


are  contained  in  a  sheet-metal  case.  The  operation  is  simple. 
The  device  is  set  on  the  floor  or  on  the  running  board  of 
the  car,  or  it  is  hung  on  the  wall.  The  direct-current  leads 
are  connected  to  the  battery  with  the  spring  clips  which 
are  provided,  and  tbf  rittacliiTij^  j)ln}j'  is  screwed  into  a  con- 


It  consists  of  a  small  transformer  and  a  rectifying  bulb 


venient  lamp  socket.  The  charging  starts  immediately.  An- 
other sized  rectifier  of  this  type  which  has  just  been  brought 
out  by  the  same  company  is  designed  to  be  used  by  auto- 
mobile dealers  and  garage  owners.  It  will  charge  from  one 
to  four  3-cell  batteries  at  rates  of  from  3  amp.  to  5  amp. 


The  Cambridge  Rectifier 

All  makers  of  storage  batteries  caution  the  user  against 
permitting  batteries  to  remain  in  a  discharged  condition 
even  though  temporarily  not  in  use.  All  batteries,  whether 
in  the  motor  car,  motor  boat,  laboratory  or  other  service, 
require  frequent  charging,  and  where  an  automatic  means, 
such  as  lighting  generator  in  a  motor  car,  is  provided,  it 
frequently  happens  that  occasional  charging  from  an  addi- 
tional source  of  current  is  necessary. 

For  such  cases,  the  Cambridge  Rectifier-  fills  a  useful 


For  charging  batteries  at  home 


need,  and  an  occasional  charge  for  a  few  hours  will  keep 
the  battery  in  prime  condition.  Where  no  automatic  means 
of  charging  is  provided,  such  a  rectifier  becomes  an  absolute 
necessity.  Aside  from  the  convenience  of  always  having 
your  battery  ready  when  you  want  it,  you  will  probably 
save  its  cost  in  longer  battery  life,  in  battery  rentals  and 
charging  fees  from  service  stations. 

Storage  batteries  must  be  charged  on  direct  current  and 
connected  to  the  source  of  current  so  that  this  current  will 
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flow  through  the  battery  in  the  correct  direction,  and  in  one 
direction  only.  Unfortunately,  practically  all  public  light- 
ing systems  furnish  only  alternating  current  in  which  the 
current  rapidly  reverses  its  direction  of  flow,  passing  first 
in  one  direction  and  then  the  other.  A  storage  battery  con- 
nected to  such  a  source  of  current  would  be  quickly  ruined. 
The  Cambridge  rectifier  was  designed  to  permit  this  alter- 
nating current  to  be  used  safely  and  economically  to  charge 
any  battery  from  this  alternating  current,  which  would  other- 
wise be  useless  for  this  purpose.  The  current  on  entering 
the  rectifier  is  passed  through  a  transformer  to  lower  its 
voltage.  The  current  is  then  conducted  through  a  vibrating 
reed  which  oscillates  to  and  fro  in  unison  with  changes  in 
direction  of  the  alternating  current.  On  the  end  of  this 
reed  is  a  contact  point  which  makes  contact  with  another 
similar  point  connected  to  the  storage  battery  whenever  the 
current  is  flowing  in  the  correct  direction  to  charge  the  bat- 
tery, and  disconnects  the  battery  from  the  circuit,  when  the 
current  is  flowing  in  the  wrong  direction.  Thus  impulses 
flow  into  the  battery  in  one  direction  only,  and  the  instru- 
ment is  so  constructed  that  it  automatically  charges  in  the 
right  direction  regardless  of  which  direction  the  battery  is 
connected. 


Eliminating  Wash  Day 

The  great  drudgery  of  wash  day  is  now  being  so  acutely 
brought  home  to  every  housewife,  that  both  she  and  the  elec- 
tric dealer  are  on  the  "qui  vive"  for  some  type  of  washer 
which  will  eliminate  the  many  concealed  objectionable  fea- 
tures of  the  old  fashioned  way  and  furnish  a  neat,  compact, 
smooth  running,  quiet,  powerful,  efficient,  economical,  re- 
liable Ind  simple  machine  of  few  parts,  made  of  metal,  requir- 
ing no  special  wiring,  with  no  wood  or  metal  drums,  or  in- 
sides  to  remove  and  clean,  free  from  springs  and  foot  rods 


water  which  about  half  fills  it.  A  simple  piston  action  with 
six  inch  stroke  throws  the  water  twenty-six  inches  forcing 
all  the  suds  through  all  the  clothes  twice  every  second  in  the 
form  of  a  figure  8.  The  boiler  inside  is  perfectly  smooth  with 
flat  bottom  under  which  is  located  a  heater  for  gas,  oil  or 
electric,  and  the  very  violent  agitation  of  the  water  especially 
if  same  is  heated  or  boiling,  steams,  cleanses  and  sterilizes 
the  clothes  with  extreme  rapidity.  The  clothes  moving  slow- 
er than  the  water  scarcely  touch  the  walls,  and  there  is  com- 
plete absence  of  friction  and  wear.  The  wringer  can  be 
lifted  ofT  and  put  underneath  the  machine,  an  ironing  board, 
fitting  snugly,  then  forms  a  table  top  .31  inches  high. 

The  Locomotive  Washer  comes  equipped  with  quarter 
h.p.  motor,  quick  detachable  reversing  safety  swinging  wring- 
er, ironing  board,  gas  heater  and  tube,  oil  or  electric  burner, 
copper  or  galvanized  boiler  as  preferred.  It  can  be  driven 
by  gas  engine  or  windmill  power  and  the  cost  of  the  motor 
deducted.  The  possibilities  of  using  it  as  a  churn  and  dish 
washer  are  apparent.    It  is  fully  guaranteed. 

The  Lyons  Electric  Company  of  Brantford,  Ont.,  have 
contracted  for  the  distributing  and  manufacturing  rights  for 
all  Canada,  and  are  now  signing  up  territory. 


Mazda  Lamp  with  Tipless  Bulb 

A  Mazda  lamp  of  a  new  type  has  just  been  placed  on  the 
market.  This  is  a  .50-watt  lamp,  designated  as  "C-4."  It 
is  similar  in  every  way  to  the  larger  Mazda  "C"  lamps  ex- 
cept that  it  has  a  tipless  bulb  of  milk-white  glass.  The 
bulb  is  21/2  in.  in  diameter  and  in.  long  overall.  Thus, 
it  is  mechanically  interchangeable  with  the  40,  50  and  60 
watt  lamps.  It  is  made  for  the  110  to  135-voIt  range.  The 
diflfusing  glass  of  the  bulb  is  of  sufficient  density  to  con- 
ceal the  outline  of  the  filament  when  viewed  from  all  or- 
dinary distances,  yet   the  light  absorption  is  so  low  that 


Clothes  thrown  in  form  of  figure  8  Note  absence  of  tip 


which  dig  holes  in  the  linoleum  or  floor;  not  bulky  cob- 
webby or  forbidding,  but  very  attractive  in  appearance. 

The  inventor  of  the  Locomotive  Electric  Washer  claims 
to  have  this  long  looked  for  master-piece  mounted  in  a  well 
braced  metal  framework  sixteen  inches  wide  and  four  feet 
long.  He  says  it  is  the  neatest  and  most  compact  eight  sheet 
washer  conceivable.  He  has  apparently  taken  a  copper  cloth- 
es boiler,  increased  the  size,  changed  the  shape  and  with  wide 
brass  bands  strapped  it  to  a  double  cast  iron  V-shaped  track 
running  on  grooved  rollers,  two  on  each  side  thus  carrying 
the  weight,  perfectly  balanced,    of  about    five    buckets  of 


it  gives  slightly  more  light  than  the  clear  50-watt  "B"  lamp. 
The  glass  surface  is  smooth  so  that  dust  collection  and 
cleaning  are  minimized. 

This  lamp  is  particularly  adapted  to  be  used  where  the 
lamps  are  exposed  or  where  the  glassware  does  not  fur- 
nish adequate  diffusion.  It  is  also  said  to  be  advantageous- 
ly used  with  indirect  and  semi-indirect  fixtures,  minimizing 
chain  shadows  and  a  sharp  cut-ofif  of  light  and  to  eliminate 
objectionable  glare  from  portables  and  domes,  where  it  is 
difficult  to  conceal  the  lamps;  it  also  reduces  the  glare  re- 
flected by  glossy  surfaces,  such  as  table  tops. 
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The  New  E  lite  Lighting  Fixture 

A  new  fixture  called  the  F.-litc  has  been  produced  by 
the  Luminous  Unit  Co.,  St.  Louis,  Missouri.  This  unit,  in 
the  opinion  of  the  company,  is  destined  to  become  most  popu- 
lar for  liome,  school  and  other  such  places.  The  fixture  con- 
sists of  a  metal  canopy,  a  white  glass  reflector  K!  in.  in 
diameter,  and  a  white  glass  or  Adam  embossed  etched  cylin- 
der of  (i  in.  diameter.  Contrary  to  the  usual  design  of  such 
fixtures  the  lani])  is  encircled  by  the  cylindrical  shade  but  is 


The  E-lite 

exposed  at  the  l)Ottom,  thus  providing  a  certain  amount  of 
direct  illumination.  This  feature  also  prevents  dust  from 
collecting  in  the  shade  and  makes  it  easier  to  clean. 

It  is  claimed  for  this  uitit  that  it  is  aesthetic,  utilarian  and 
attractive — yet  economical.  It  produces  a  soft  tonal  illumin- 
ation and  obtains  maximum  results  from  the  Mazda  type  C 
bulb  which  is  used,  an'd  its  reflector,  working  in  conjunction 
with  the  bowl,  produces  an  excellent  ray  distribution  and 
eliminates  shadows.  It  is  furnished  in  both  ceiling  and  chain 
design  in  three  sizes  for  use  with  75,  100  or  1.50  watt  lamps. 


Transplanted  Sunlight 

"Transplanted  Sunlight"  is  the  name  given  to  a  new- 
unit  recently  placed  on  the  market  by  tlie  Americolite  Com- 
pany, of  New  York.  This  Americolite  unit,  illustrated 
herewith,  is  available  for  both  indirect  and  semi-indirect 
lighting  and  is  not  dependent  upon  a  specially  painted  ceil- 
ing for  diffusion.  The  reflector,  it  is  claimed,  is  scientifically 
curved  with  reference  to  the  space  to  be  illuminated  and 


An  Americolite  unit 


types  are  made  suitable  for  any  interior  and  for  ceilings 
f)f  any  height.  The  disc  reflector  is  very  eflicient — more 
so  than  any  ceiling — yet  il  produces  no  glare.  This  unit 
uses  nitrogen  lamps  and  combinations  of  bowl  and  reflector 
are  available  for  all  lamp  sizes.  The  unit  is  designed  to  be 
])laced  hi'-;li  u\)  against  the  ceiling,  which  makes  it  s])ecial- 
ly  suitable  for  store  lighting. 


The  "Amco"  Fixtures 

'I  he  .Art  Metal  Manufacturing  Company,  of  Cleveland, 
are  entering  the  Canadian  market  with  their  "Amco"  in- 
dustrial, commercial  and  residential  lighting  fixtures.  The 
design  illustrated  herewith  is  an  economical  unit  for  factory 
lighting.  It  is  really  two  units  in  one,  combining,  it  is 
claimed,  the  advantages  of  both  the  diffusing  dome  and  con- 
centrating dec])  bowl  types  of  reflector  without  any  of  the 
disadvantages  of  either.  Another  unit  now  being  introduced 
into  Canada  by  this  Company  is  the  .'\mco  Illuminet.  This 
is  a  unit  in  which  the  lower  half  of  the  lamp  'bulb  forms 
part  of  the  fixture.  The  glass  globe  is  made  with  an  o])en 
bottom  large  enough  to  allow  the  large  portion  of  the  lamp 
bulb,   which   is   frosted,   to   fit   into   it   securely.     .'\  feature 


Two  units  in  one 


of  the  Illuminet  is  that  it  can  be  very  readily  adapted  to 
any  new  or  old  lighting  fixture  in  a  moment.  No  wiring  is 
necessary;  it  just  snaps  over  any  standard  lighting  socket. 
The  distribution  of  Amco  lighting  units  will  be  in  charge 
of  Mr.  Frank  T.  Groome. 


The  Standard  Stamping  Company 

The  Standard  Stamping  Company,  Huntington,  W.  Va., 
manufacture  the  useful  litle  table  stove,  illustrated  herewith. 
This  stove  includes  three  distinct  cook  operations  at  the 
same  time,  such  as  for  example,  frying  beefsteak,  toast 
and  frying'  potatoes.     This  is  accomplished  by  the  use  of 


Performs  three  operations 


two  elements  burning  simultaneously.  The  toasting  opera- 
tion is  carried  on  between  the  frying  of  the  beefsteak  and 
the  potatoes,  which  means  that  the  toast  is  browned  on  both 
sides  at  once.  For  light  housekeeping  this  type  of  ap- 
pliance api)ears  to  have  a  very  promising  future. 
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A  New  Westinghouse  Radiator 

The  Canadian  VV'cstinghoirse  Company  are  ilistril)iitin{t 
this  Cozy  Glow  radiator  which  they  have  designed  to  meet 
the  demand  tor  a  heater  which  will  distribute  warmth  in 
any  direction.    Just  as  the  electric  fan  distributes  cooling 


The  Cozy  Glow 


breezes  about  the  room  wherever  desired,  so .  the  Cozy 
Glow  throws  its  welcome  warmth.  For  use  in  the  nursery, 
and  bathroom  on  chilly  mornings;  for  ticket  booths,  train 
cabs,  waiting  rooms,  etc.,  in  addition  to  general  use  through- 
out offices  and  homes,  this  radiator  is  particularly  adaptable. 


"  National "  Electric  Heating  Devices 

The  National  Electric  Heating  Company.  Toronto,  are 
greatly  increasing  the  output  of  their  new  "Heatray"  and 
also  of  their  new  Toaster  Stove.  The  "Heatray"  appliance 
is  shown  herewith.     It  is  different  in  many  respects  from 


The  "Heatray" 


Others  on  the  market,  particularly  with  reference  to  the 
cone-shaped  heating  element  which  is  claimed  distributes 
the  heat  more  economically  and  improves  the  appearance. 
This  type  of  heater  is  certainly  a  most  attractive  and  use- 
ful appliance  for  any  room  in  any  home. 

One  of  the  most  useful  Polar  Cub  appliances  is  the 
Fountain  Mixer.  It  is  made  in  two  designs,  for  either  port- 
able or  stationary  use.  The  model  shown  is  the  portable 
mixer.  The  Polar  Cub  appliances  are  distributed  by  the 
A.  C.  Gilbert-Menzies  Company,  Toronto. 


A  Household  Size  Ironing  Machine 

The  Electric  Shop.  T:i  \ictoria  Street.  Toronto.  Mr. 
(ieo.  J.  Beattie,  proprietor,  is  now  selling  a  household  iron- 
ing machine  of  Simplex  manufacture.  This  eciuii)nient  is 
illustrated  herewith.     It  is  claimed  that  more  than  90  per 


cent,  of  the  clothes  can  lie  done  with  this  machine — every- 
thing but  actual  ruffles..  Mr.  Beattie  is  also  selling  the 
Walker  dishwashing  machine,  illustrated.  The  idea  in  using 
this  machine  is  that  instead  of  wasiiing  the  dishes  three 
times  a  day,  you  simply  scrape  them  after  l)reakfast  and 
lunch  and  stack  them  in  the  washer.     Then  after  dinner 


you  pour  in  water,  turn  on  the  motor  and  everythmg  is 
washed  in  a  few  minutes.  After  repeating  the  operation 
with  rinsing  water  you  raise  the  rack  and  the  dishes  dry 
out  ready  for  putting  away.  The  hot  water  is  dashed  up 
through  the  dishes  and  then  down  again  and  is  claimed  to 
wash  perfectly. 


The  Premier  Incandescent  Lamp  Works,  Inc..  Union 
Hill.  N.  J.,  announce  that  they  are  moving  on  October  1  to 
their  new  plant  at  222  Washington  Street,  Ho'boken,  N.  J., 
where  they  will  occupy  about  five  times  as  much  floor  space 
as  they  have  had.  This  company  is  not  quite  a  year  old 
and  has  already  outgrown  3.500  square  feet  of  floor  si)ace. 
In  their  new  building  they  will  be  equipped  to  make  at 
least  1,5,000  miniature  lamps  per  day  as  well  as  I!. 000  standard 
nitrogen  lamps. 
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Portable  Motor  for  Driving  Farm  Appliances  and 
Other  Small  Machines 

There  are  many  light  machines  used  about  the  farm  and 
country  home  which  can  be  equipped  for  electric  motor  drive 
by  substituting  a  pulley  for  the  hand  crank.  The  washing 
machine,  churn,  cream  separator,  grindstone,  forge  blower, 
ice  cream  freezer,  fanning  mill  and  many  other  devices  are 
adaptable  for  such  operation.  In  order  that  it  may  not  be 
necessary  to  have  a  separate  motor  for  each  drive,  the  port- 
able power  stand  motor  shown  in  the  accompanying  illus- 
tration has  been  developed  by  the  Robbins  &  Myers  Com- 
pany, Springfield,  Ohio. 

For  service  in  connection  with  low-voltage  private  farm 
lighting  plants,  the  outfit  consists  of  a  :J2-volt,  J4  h-P-  motor, 
equipped  with  a  back  gear  which  reduces  the  motor  speed 
of  1150  r.p.m.  to  a  speed  of  285  r.p.m.  at  the  pulley.  This 
speed  reduction  is  provided  so  that  it  will  not  be  necessary 
to  use  pulleys  of  excessively  large  diameters  on  the  mach- 


1  \  \  695 


Portable  moJ;or  for  general  use  on  farms 

Ines  to  be  driven.  A  three-step  pulley  is  supplied  which  con- 
sists of  V-groove  pulleys  of  4-in.  and  3  5/l6-in.  diameters  for 
5/16-in.  round  belts  and  a  crown  pulley  of  2^-in.  diameter 
and  2-in.  face  for  a  flat  belt. 

The  motor  is  mounted  on  a  substantial  iron  tripod  base 
with  rubber  caps  on  the  feet  to  prevent  slipping.  A  brace 
rod  with  a  clamp  attachment  to  the  machine  to  be  driven 
is  provided  to  keep  the  belt  tight.  The  rod  is  telescopic  for 
adjustment  of  length  and  also  has  a  swivel  adjustment  so 
that  the  clamp  can  be  turned  at  any  angle.  The  motor  is 
attached  to  the  tripod  by  two  bolts  and  when  wanted  for 
service  without  the  tripod  it  can  be  detached  easily  by  re- 
moving these  bolts.  The  motor  is  furnished  with  a  cord  and 
plug  for  connection  to  any  lamp  socket  and  is  provided  with 
a  handle  for  carrying  the  outfit. 

In  addition  to  the  32-volt  direct  current  outfit  for  opera- 
tion on  farm  lighting  plant  circuits,  the  outfit  can  be  sup- 
plied with  a  110-voIt,  ()0-cycle,  single-phase  motor  for  opera- 
tion on  central  station  circuits. 

The  Roller-Smith  Company,  New  York,  are  distribut- 
ing two  new  bulletins  describing,  with  illustrations,  "Colum- 
bia Induction  Watt-Hour  Meters,  for  alternating  current, 
switchboard  ty|)e"  and  "IClectrical  Instruments  for  Signal 
System  Testing,  S.  S.  Type." 


An  Adjustable  Push  Button  Switch 

The  adjustable  electrolier  push  button  switch  now  being 
featured  by  the  Arrow  Electric  Company,  Hartford,  Conn., 
is  difTerent  from  previous  types  of  electrolier  switches  in 
that  the  switch  does  not  have  to  go  through  the  entire  cycle 
of  circuits  every  time  it  is  operated.  This  switch,  to  all  effects, 
is  nothing  more  than  a  single  pole  button  switch.  The  black 
button,  however,  has  a  double  function,  for  it  not  only  does 
its  regular  work  in  putting  the  lights  out  whenever  pushe<l. 
but  also  turns  to  four  rotary  positions  as  desired.  By  means 
of  the  l)Iack  button,  the  switch  can  be  adjusted  or  set  on 


Performs  a  double  function 


any  one  of  four  possilile  com])inations  of  lights,  for  example, 
circuit  one,  or  circuit  two,  or  circuit  three,  or  circuits  one, 
and  two  and  three,  and  operate  on  that  particular  circuit  by 
the  push  buttons  as  long  as  desired  without  bringing  in  the 
other  circuits.  This  switch  is  made  in  either  two  or  three 
circuit  combinations,  and  in  effect  is  exactly  equivalent  to 
two  or  three  single  pole  switches,  for  it  permits  the  light- 
ing of  the  circuit  separately  or  together  as  desired.  It  takes 
the  standard  switch  plates  and  boxes  and  does  away  with 
the  necessity  for  gang  plates.  It  allows  individual  or  group 
control  of  lights  from  one  point  and  it  saves  the  necessity  of 
individual  switches  on  each  fixture. 


Many  Uses  of  Aluminium 

The  meter  case  illustrated  herewith  is  of  pressed  alu- 
minium, manufactured  by  the  British  Aluminium  Company, 
25  Adelaide  Street  West,  Toronto.  This  company  supplies 
large  quantities  of  aluminium  sheet  for  lamp  reflectors,  meter 


An  aluminium  meter  case 


cases  and,  in  connection  with  domestic  appliances,  sheet  for 
kitchen  table  tops,  cabinets,  etc.  We  understand  that  alu- 
minium lam])  reflectors  are  very  popular  in  the  Old  Country 
where  they  are  made  with  a  polished  outside  and  a  frost- 
ed interior  which  gives  a  pleasant  diffused  light.  They 
are  very  economical  to  spin  and  are  easily  kept  clean. 
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Presto  Push  and  Pull  Type  Switches 

We  are  sliowing  herewith  the  very  latest  Presto  product, 
a  push  and  pull  type  switch.  These  switches  are  made  in  four 
different  combinations,  either  single,  double,  triple  or  quad- 
ruple styles.  The  switch  body  parts  and  plate  are  made 
of  steel,  and  all  the  switch  parts  are  thoroughly  insulated. 
These  materials  will  resist  intense  heat,  and  also  may  be  sub- 


V 


Made  in  four  different  combinations 

jected  to  rough  usage.  An  advantage  claimed  for  this  switch 
is  that  the  holes  for  the  screws  in  the  top  plate  are  farther 
from  the  centre  than  other  switches,  and  the  screws  will  not 
break  away  from  the  wood,  because  they  are  not  on  the  rag- 
ged edge.  All  Presto  switches  are  provided  with  screw  ter- 
minals and  connection  bars  for  the  gang  switches.  The 
standard  finish  is  black  plate  with  nickel-plated  knob;  each 
switch  being  packed  in  an  individual  carton,  handy  for  dis- 
play and  sale. 


The  Allmur  Automatic 

The  Allmur  Automatic  Electric  Cook  Stove  is  a  combina- 
tion of  the  fireless  cooker  and  the  electric  range.  For 
economical  operation  this  is  one  of  the  most  satisfactory 
types  of  stove  on  the  market.  The  address  of  the  Allmur 
Manufacturing  Company  is  Marion,  Ind. 


For  Farm  Light  and  Power 

For  home  and  farm  lighting  and,  indeed,  for  power  and 
illumination  requirements  at  any  point  where  a  supply  of 
electric  energy  is  not  available  from  a  larger  central  station, 
the  Lister-Bruston  automatic  plant  has  shown  itself  efficient 
and  entirely  satisfactory  in  operation.  Plants  are  made  by 
this  company  in  various  size  generators,  either  direct  con- 


One  of  various  sized  plants 

nccted  to  the  engine  or  belt-driven.  In  the  cut  shown,  the 
generator  is  driven  by  belt.  A  storage  battery  also  con- 
stitutes part  of  this  plant,  though  not  shown  in  the  illus- 
tration. The  battery  is  of  such  a  size  as  to  be  capable  of 
starting  the  engine  and  carrying  a  proportion  of  the  load 
without  the  necessity  of  using  the  engine.  The  automatic 
features  take  care  of  the  starting  and  stopping  of  the  plant, 
so  that  a  minimum  of  attendance  is  required.  This  plant  is 
handled  in  Canada  by  R.  A.  Lister  &  Company,  Toronto. 


Silent  Driving  Chain  Operating  Generators 

A  common  and  successful  application  of  the  "Morse" 
and  "Renold"  silent  driving  chains  is  in  the  operation  of 
electric  generators,  powers  ranging  from  25   to  5,000  h.p. 

The  illustrations  show  a  5,000  h.p.  "Morse"  silent  chain 
drive  from  two  water  wheels  to  a  generator  at  the  Ox-Bow 
hydro-electric  plant,  Snake  River,  Copperfield,  U.S.A.  The 
drive  is  divided  into  two  halves,  one  half  from  the  shaft  of 
each  water  wheel  unit.  Each  half  consists  of  four  chains  of 
two  inch  pitch  by  21  inches  wide,  carried  by  sprockets  of  71 
and  47  teeth,  91  inches  face,  and  129  inches  center  to  center. 
The  water  wheels  operate  at  147  r.p.m.  and  the  generator 
at  225  r.p.m. 

Illustration  No.  1  shows  the  generator  idle  and  the  left 
half  of  the  chain  drive.  Illustration  No.  2  shows  the  gen- 
erator in  operation,  one-half  of  the  chain  drive  being  seen 


An  electric  fireless  cooker 


Fig.  1  shows  left  half  of  chain  drive,  generator  idle 
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Fig.  2 — Showing  right  half  of  chain  drive,  operating 

ill  the  immediate  foreground  and  the  other  half  partly  vis- 
ibile  to  the  left  of  the  generator. 

This  chain  drive  has  been  in  continuous  operation  since 
1914  without  any  expense  for  maintenance.  Drives  are  quiet 
running,  compact,  durable  and  highly  efficient.  Jones  & 
Glassco,  Reg'd.,  Montreal  and  Toronto,  are  Canadian  repre- 
sentatives for  "Renold"  and  "Morse"  chain,  the  two  largest 
manufacturers  of  silent  chains  in  the  world. 


The  Handy  Adjusto-Lite 

The  .^djusto-Lite  is  one  of  the  handiest  things  that 
has  appeared  on  the  market  for  some  time.  It  clamps  on 
anywhere,  and,  consequently,  its  uses  are  legion.  It  is  made 
in  solid  brass,  three    finishes,    guaranteed    for    five  years. 


It.  clamps  anywhere — shines  in  any  dirtction 

\  notable  feature  about  it  is  that  is  is  universally  adjustable, 
being  capable  of  directing  light  in  any  required  direction. 
It  is  manufactured  by  S.  W.  Farber,  141  South  Fifth  Street, 
Brooklyn,  N.  Y. 


The  Quebec  Railway,  Light,  Heat  &  Power  Co.  have 
ordered  ten  double  truck  P.A.Y.E.  cars,  at  a  cost  of  $185,- 
000,  which  will  be  in  service  in  October.  The  operating  ex- 
penses of  the  company  conlinue  to  increase,  and  as  illus- 
tration of  this,  it  may  be  stated  wages  have  risen  46.94  per 
cent,  for  the  year  ending  lilst  July  last,  as  compared  with 
the  same  period  in  1914. 


At  a  recent  meeting  of  the  ratepayers  of  Wiarton,  Out., 
it  was  resolved  to  ask  the  town  council  to  take  steps  to 
cancel  the  existing  contract  with  the  Sauble  Falls  Light  and 
Power  C"f)n)pany  and  to  negotiate  with  the  llydro  b'.lectric 
Power  Crjiiimission  fur  ;i  supply  of  pdwt  r.  Tlu'  .Sauble  FiiUs 
Company  Ntate  that  there  i.s  abi>iil  .$(;.()0()  out  standing  in  un- 
paid aecounls  wliicli  has  hindered  llieiii,  linaiu-ially,  in  mak- 
ing certain  ini)jrovenieiils  t"  their  ]ilaiil. 


The   "Majestic"   Heater — A   special  model  handled 
exclusively   by     Nerlich  &  Co.,  Toronto 

Don't  Forget  the  Young  Folks 

Dealers  must  not  f(jrgel  the  young  people  in  the  home. 
The  use  of  electric  toys  is  safe  and  sanitary  and  many  more 
should  be  sold  than  are  at  the  present  time.    D.  C.  Hughes 


An  electrically  operated  steam  engine 

&  Company,  Chicago,  manufacture  an  electric  toy  steam 
engine  with  real  power  and  an  electric  toy  range  that  cooks 
and  bakes.  The  toy  engine  is  illustrated.  For  holiday  trade 
there  should  be  no  question  that  these  little  appliances  will 
find  a  ready  sale. 


The  M.  Propp  Company,  108  Bowery,  New  York,  have 
added  to  their  lines  this  year  a  volt  lifter,  lamp  tester  and 
electric  iron  replacement  plug,  all  of  which  are  useful  acces- 
sories. 


The  Adams-Bagnall  Electric  Company  have  prepared  a 
new  catalog  No.  175,  as  of  date  July  1,  1919,  which  super- 
sedes all  previous  lists.  This  catalog  deals  with  porcelain 
enamel  steel  reflector  equipment  for  efficient  and  economical 
industrial  lighting.  ".Abolites"  are  distributed  by  R.  E.  T. 
Pringle,  Limited,  Toronto. 


.\n  application  will  be  made  by  the  Winnipeg  Electric- 
al Railway  Company  to  the  Public  Utilities  Commission  for  a 
temporary  increase  in  fares  or  the  elimination  of  special  Sun- 
day rates,  workmen's  tickets — six  for  35c — not  to  be  good  on 
Sundays. 


Tile  liell  Telc])hi)ne  Com])any,  Ottawa  branch,  have 
iMH-nrd  tluir  new  "Sherwood"  exchange  on  Eccles  St.  About 
:!t»l)0  subscribers  were  changed  over  from  the  "Queen"  ex- 
change. 
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Useful  Fixture  Connector 

A  useful  tixturc  connoirtor  is  sold  by  tlic  II.  1).  Sher- 
man Manufacturing  Company.  Battle  Creek.  Mich.  The 
screws  of  this  connector,  it  is  claimed,  never  come  out;  this 
saves  time  and  with  the  price  of  labor  these  days  time  is 
money.  Another  feature  is  that  the  Sherman  connector  is 
made   of   heavy  brass,  assuring   high   conductivity   and  no 


Screws  can't  come  out 

rust.  These  connectors  will  connect  any  small  wires  up 
to  Ni>.  la,  with  a  maxinnnii  of  two  N'n  i:.''s  -olid  or  three 
■Vo.  14's  in  either  end. 


Ferranti  Company  in  New  Home 

The  Ferranti  Electric  Co.  of  Canada  have  erected  a 
new  i)uilding  on  the  corner  of  Strickland  and  Noble  Streets. 
Toronto.  The  building  consists  of  three  storeys,  compris- 
ing 10.000  square  feet  of  floor  space,  all  of  which  will  be 
occupied  by  the  company.  The  front  half  of  the  second 
floor  'will  be  used  for  oftices.  the  balance  of  the  space  be- 
ing devoted  to  the  building  and  assembling  of  transformers 
and  meters.  These  enlarged  quarters  have  given  the  com- 
pany the  increased  facilities  necessary  to  take  care  of  their 
exi)anding  business.  On  the  adjoining  property  a  tempor- 
ary storehouse  has  been  built  for  storing  the  stock.     It  i.s 


The  new  Ferranti  Building 


the  cpmpany's  intention  next  year  to  build  an  addition  on 
this  property  to  their  present  plant,  adding  probably  20.000 
square  feet  of  floor  area.  Col.  George  C:  Royce.  general 
manager  of  the  company,  and  Mr.  F.  W.  Rowntree,  assist- 
ant manager,  are  very  optimistic  over  business  prospects. 

The  Great  West  Electric  Company,  Limited.  Winni- 
peg, have  issued  an  attractive  catalogue,  designated  Cata- 
logue "G."  describing  electric  fixtures  and  glassware,  with 
illustrations,  and  including  a  section  devoted  to  electrical 
specialties  and  labor-saving  devices  for  the  home.  This 
company  have  made  special  arrangements  to  take  care  of 
the  demand  for  32-volt  appliances  and  fixtures  created  by 
dealers  handling  small  lighting  plants.  This  catalogue  is 
of  special  interest  on  this  account  and  will  lie  mailed  on 
request  to  the  Great  West  Electric  Company. 


Returned  Soldiers  Learn  Armature  Winding 

This  illustralion  allows  returned  ^oldi^.■rs  Irarnini;  elec- 
tric arc  welding,  and  armature  winding  on  electric  motors. 
The  \ocational  Branch  of  the  Department  of  Soldiers' 
Civil  Re-establishment  is  giving  these  returned  soldiers, 
who  were  either  minors  at  the  time  of  enlistment  or  have 
i)een  i)ermanently  injured  in  the  war,  a  training  in  some 
|)articular   trade    for   which    they   seem   to   be   best  fitted. 


Soldiers  at  work  in  Lincoln  Electric  Exhibit 


their  educational  qualifications  and  pre-war  experience  lieing 
taken  into  consideration.  Experienced  electric  welders,  as 
well  as  experienced  armature  winders,  can  command  high 
wages  and  the  time  spent  in  training  these  men  ought 
therefore  to  be  well  worth  while. 


Magistrate  Supports  Hydro  Inspection  Department 

On  the  23rd  inst.,  before  Magistrate  Craven,  of  Stayner, 
a  Toronto  wiring  contractor  was  fined  $450.00  and  costs  for 
violating  two  of  the  Commission's  wiring  inspection  regu- 
lations. This  is  the  largest  and  heaviest  fine  which  has 
been  imposed  to  date  for  violation  of  the  Commission's 
rules  and  shows  conclusively  that  the  magistrates  of  this 
province  fully  realize  the  necessity  and  advisability  of  back- 
ing up  the  Commission's  Inspection  Department  in  its  en- 
deavor to  carry  out  the  Rules  and  Regulations  which  have 
been  adopted  by  the  Commission  for  the  prevention  of  fire 
and  accident.  , 

We  understand  that  the  contractor  in  question  receiv- 
ed plenty  of  warning  and  it  is  obviously  part  of  his  busi- 
ness to  know  that  the  Commission  intends  to  enforce  the 
Regulations  which  they  have  made  and  which  are  now  the 
law  of  this  province.  There  is  no  doubt  that  the  best  of 
the  wiring  contracting  element  in  Ontario  will  commend 
Magistrate  Craven  for  dealing  severely  with  the  matter 
and  will  realize  that  the  Commission  in  enforcing  its  laws 
regarding  inspection  is  safeguarding  not  only  the  wiring 
business  but  the  general  public.  We  trust  this  fine  will 
serve  for  all  time  as  a  warning  to  itinerant  wiremen  and 
others  that  they  had  better  take  out  permits  in  future. 


The  Macbeth-Evans  Glass  Company.  Limited,  Toronto, 
have  published  an  interesting  catalogue.  No.  82-A,  descrrb- 
ing  and  illustrating  their  line  of  Thebian  ware. 


The  Harold  Electric  Repair  Company  has  recently  open- 
ed premises  at  66  John  Street,  Toronto,  for  repairing  of  mo- 
tors, generators,  etc. 
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Standardizing  The  Outdoor  Substation 

By  Mr.  H.  W.  Young* 

While  practically  every  outdofjr  sub-station  is  special 
in  that  local  requirements  must  be  met,  yet  a  very  com- 
plete standardization  of  elements  has  resulted  in  a  sub- 
station design  which  is  practically  standard  for  a  large 
percentage  of  installations.  The  development  of  unit  type 
elements  such  as  switches,  choke  coils,  fuse  mountings,  light- 
ning arresters,  bus  bar  supports  and  steel  tower  sections, 
permits  special  assemblies  to  meet  actual  conditions.  For 
example  the  switching  and  protective  equipment  can  by 
means  of  adjustable  fittings  be  secured  in  various  positions 
on  the  tower,  or  at  dififerent  spacings  or  heights.  The  sup- 
porting tower  is  made  in  sections  which  can  be  erected 
to  secure  sufficient  ground  space  for  transformers  of  dif- 
ferent capacities  or  dimensions.  The  bus  bar  supports  can 
l)e  clamped  as  desired  on  the  steel  frame,  thus  securing  llie 
most  advantageous  spacing  or  clerances  of  l)us  wires.  This 
flexibility  in  arrangement  of  standard  unit  type  elements 
is  of  great  convenience  to  the  transmis-sion  company  as  it 
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Unit  Type,  450  kv.a.,  33000  Volt,  Outdoor  Sub-station 

eliminates  the  expense  of  delay  always  incident  to  securing 
a  special  equipment. 

The  installation  shown  is  a  typical  example  of  tmit 
type  elements  assembled  to  meet  a  special  condition.  In 
this  case  the  purchaser  wished  to  have  the  lightning  ar- 
rester mounted  near  ground  level  rather  than  on  the  tower. 
This  condition  was  easy  to  meet  by  using  separately  mount- 
ed arresters,  locating  them  on  a  1-1/4"  pipe  frame.  To 
enable  isolating  these  arresters  for  complete  adjustment 
or  inspection,  three  standard  disconnecting  switches  were 
bolted  to  channels  fastened  to  the  tower  corner  poles.  The 
transformer  bus  wires  were  suspended  between  standard 
dead  end  insulators  of  tlie  same  type  used  for  attaching  in- 
coming line  wires  to  the  steel  tower.  The  three  pole  air 
break  switch  is  of  interlocked  type  with  operating  handle 
at  ground  level,  thus  permitting  all  three  poles  of  the 
switch  to  be  simultaneously  opened  and  closed. 

"President,  Delta-Star  Electric  Company. 


Brighton,  Ont. 

The  farmers  in  BriglUon  township  are  desirous  of  secur- 
ing Hydro  power  and  have  instructed  the  clerk  to  ask  the 
Commission  for  plans  and  estimates. 

Chatham,  Ont. 

It  is  reported  that  the  city  of  Chatham,  Ont.,  will  take 
over  the  electrical  business  of  the  Chatham  Gas  Company. 

The  Bell  Telephone  Company  have  taken  out  a  permit 
for  a  new  office  and  exchange  building  on  Sixth  Street,  to  be 
opened  some  time  during  the  coming  summer. 

Kitchener,  Ont. 

The  special  committee  of  the  City  Council  and  Light 
Commission,  appointed  to  confer  with  President  W.  H.Breith- 
aupt,  of  the  Waterloo-Wellington  Railway,  has  decided  to 
recommend  that  no  action  be  taken  on  the  offer  of  the  com- 
pany to  lease  their  Bridgeport  line  to  the  city  for  12  per  cent, 
of  the  gross  receipts.  The  committee,  however,  will  recom- 
mend that  the  railway  be  purchased  by  the  city  pro.vided  a 
satisfactory  price,  based  on  the  earning  power  of  the  road, 
can  be  agreed  upon. 

Montreal,  Que. 

The  Minemax  Electric  &  Manufacturing  Company,  Mon- 
treal, (T.  W.  F.  Cleaver  and  P.  Marazza),  have  registered. 

Peterboro,  Ont. 

Mr.  P.  Alexander  has  retired  from  the  firm  of  Alexander 
and  Miller,  electrical  contractors,  Peterboro,  Ont.  Mr.  J.  H. 
Miller,  who  has  been  a  partner  for  eighteen  years,  will  con- 
tinue in  association  with  Mr.  G.  R.  Powell  and  Mr.  G.  H. 
Watson,  who  have  been  connected  with  the  firm  for  a  num- 
ber of  years.  The  store  will  be  known  in  future  as  "The 
Electric  Shop"  and  the  firm  name  will  be  Miller,  Powell  and 
Watson. 

St.  Stephen,  N.  B. 

The  New  Brunswick  Public  Utilities  Commission,  in 
joint  meeting  with  the  Public  Utilities  Commission  of  Maine, 
recently  granted  the  street  railway  company,  operating  in 
St.  Stephen  and  Calais,  permission  to  use  the  seven-cent 
fare  and  the  right  to  issue  books  of  eight  tickets  for  fifty 
cents. 

Swan  River,  Man. 

The  municipal  board  of  Swan  River.  Man.,  will  shortly 
call  tenders  for  an  electric  power  and  light  plant. 

Toronto,  Ont. 

Employees  on  the  Toronto  Civic  Railways  have  been 
granted  an  increase  in  wages  and  now  receive  the  same  rate 
as  that  paid  by  the  Toronto  Railway  Company. 

The  Toronto  Hydro-Electric  System  will  proceed  with 
the  installation  of  an  electric  lighting  system  in  the  Wood- 
bine Heights  district  in  the  township  of  York. 

Plans  have  been  prepared  for  an  extension  of  the  Toron- 
to Civic  Car  lines  from  the  corner  of  St.  Clair  and  Yonge 
Streets  to  the  city  limits  via  the  Mount  Pleasant  Road.  The 
cost  of  the  line  is  estimated  at  slightly  under  a  million  dol- 
lars. 

Uxbridge,  Ont. 

The  town  of  Uxbridge  now  enjoys  the  distinction  of 
having  the  highest  domestic  lighting  rate  on  the  continent. 
The  charge  was  originally  10  cents  per  kw.h.  with  discount. 
Some  months  ago  the  plant  was  taken  over  by  the  municipal- 
ity and  the  rates  are  now  20  cents  per  kw.h.  plus  meter  rental 
and  no  discount. 
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PHILLIPS 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works^  Limited 

MONTREAL 

Branches  :  Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  ai 

$2.80  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


WANTED  —  TECHNICALLY  TRAINED 

MAN  with  view  to  taking  up  designing  of  elec- 
trical apparatus,  principally  A.C.  motors.  An 
opportunity  for  the  right  party.  lio.x  No.  27. 
Electrical  News,  Torontd.  fO-22 


ARMATURE  WINDERS— ONE  FOREMAN, 

give  experience,  references,  and  salary  required. 
■Scott  Bros.  Electric  Co.,  Windsor,  Ont. ;  Detroit, 
iMich.  l!)-20 


COMPETENT     SALESMAN     WANTED  to 

sell  in  Quebec  and  ALiritime  Provinces  a  well- 
advertised  and  leading  eleclrical  specialty.  Must 
he  able  to  speak  French  as  well  as  English. 
There  is  a  good  salary  and  excellent  prospects 
for  the  right  man.     Position  ready  January  1st. 

Apply,  giving  full  particulars,  to  Box  2(5,  Elec- 
trical Xews,  Toronto.  19 


Motors  For  Sale 


We  have  for  sale  about  100  D.  C.  motors, 
ranging  in  size  from  5  H.  P.,  1600  r.p.m.,  to 
100   H.   P.,  430  r.p.m. 

;  These  are  Canadian  General  Electric,  Chap- 
man &  Walker  Ltd.,  and  Canadian  Westing- 
house  Company,  Ltd.  motors. 

They   wrill  be   disposed  of  under  a  guarantee 

of  good  running  condition  and  prices  and  terms 

will  be  made  to  suit. 
I 

All  are  offered  subject  to  prior  sale. 
I   Itemized  list  furnished  upon  request.  Write, 

j  Purchasing  Department 

I       Lake  Superior  Paper  Co.,  Ltd. 
I  Sault  Ste.  Marie,  Ont. 

16-21 


WANTED— ASSISTANT  ELECTRICAL  EN- 
GINEER for  municipally  owned  Light  and 
Power  System  in  fast  growing  Ontario  city. 
Duties  to  commence  as  soon  as  possible.  Box 
.'it!.   Electrical  News,  Toronto,  Ont.  19 


Electric  Hand  Drills 
For  Sale 

Thirty-five   V^••  Electric   Hand  Drills,   110  volt 
Universal    Motors.     Brand    New      Light  weight 
— good  reliable  tools.     Will  sell  at  half  price. 
GRACE  MOTORS,  LIMITED, 
265  Queen  St.  E., 

Toronto,  Ont. 

Phone  Main  6120  19 


25  Cycle  Transformers 
For  Sale 

3—25  K.V.A.  S.P.  Type  H  C.G.E.  primary 
1100/2200,  secondary  110/220  with  standard  taps, 
complete  with  hangers,  primary  cut  outs  and  oil. 
Price   $850.00   f.o.b.    cars  Bridgeburg. 

Used  on  one  construction  job  only. 

HENRY  ENGINEERING  CO., 
19  71  Bay  Street,  Toronto. 


Giving  a  Taste  of  Electric  Service 

The  Indiana  Power  &  Water  Company, 
at  Vincennes,  Indiana,  is  using  a 
novel  scheme  to  overcome  the  lethargy 
of  owners  of  homes  not  now  wired  for 
electricity.  Where  the  cost  of  complete 
wiring  of  an  old  house  for  electric  lights 
appears  too  excessive  to  the  owner,  the 
Power  Company  offers  to  install  what 
they  call  their  "service  board,"  on  which 
are  mounted  a  key  socket  and  lamp,  a 
rosette  with  ten  feet  of  drop  cord,  and 


a  flush  receptacle  )nlo  which  may  Ije 
plugged  an  iron  or  similar  heating  device. 
The  board  is  furnished  complete  with 
meter  and  an  electric  iron  for  $7.45 

The  advantage  of  this  scheme  is  the 
low  cost  at  which  some  of  the  immedi- 
ate advantages  of  electric  p-iwer  can 
be  obtained,  and  the  elimination  of  the 
confusion  which  sometimes  goes  along 
with  the  wiring  of  an  old  house.  Once 
one  of  these  service  boards  is  installed, 
say  in  the  kitchen  of  the  house,  it  be- 
comes a  silent  salesman  for  the  electric- 
al idea,  and  is  therefore  an  entering 
wedge  to  a  complete  wiring  of  the  house. 
Further  than  this,  in  the  case  of  rented 
houses,  where  the  owner  will  not  put  in 
wiring  but  the  renter  desires  it,  the  lat- 
ter gets  the  advantages  of  the  electric 
power,  and  can  take  his  service  board 
with  him  when  he  moves,  with  the  as- 
surance that  the  Power  Company  will 
serve  him  at  his  new  location. — "Con- 
tact." 


PETRIPS  LIST 

of   NEW   and  USED 

MOTORS 


No. 

II. p. 

Phase 

Cycle 
25 

Volts 

Speed 

Maker 

1 

100 

3 

550 

4W 

Wesfg 

1 

CO 

3 

25 

550 

750 

Cr.-Wh. 

Til 

3 

25 

5.50 

720 

I  .ancashire 

1 

50 

3 

25 

550 

720 

Westg. 

1 

40 

3 

25 

5.50 

720 

Harland 

35 

.3 

25 

550 

720 

Westg. 

r 

.30 

3 

25 

550 

1500 

T.  &  H. 

1 

.30 

3 

25 

550 

720 

Westg. 

.30 

2 

(iO 

220 

720 

F.-M. 

1 

25 

3 

25 

5.50 

1440 

.T.  &  M. 

\' 

25 

60 

220 

945 

Westg. 

20 

3 

25 

5.50 

1440 

J.  &  M. 

15 

3 

25 

.550 

]4fKI 

r^ancashire 

15 

o 

25 

5.50 

7.30 

Westg. 

1 

12 

3 

25 

5.50 

720 

Lancashire 

2 

10 

3 

25 

550 

1400 

Lancashire 

1 

.10 

3 

25 

550 

720 

J.  &  M. 

1 

Ti^ 

3 

25 

.550 

1.500 

J-anc-Dav. 

1 

5 

3 

25 

550 

750 

r.  G.  E. 

1 

3 

25 

5.50 

1440 

Excelsior 

1 

5 

3 

25 

550 

750 

C.  G.  E. 

2 

4 

3 

25 

5.50 

1400 

Excelsior 

i 

.3 

3 

25 

5.50 

1400 

Excelsior 

1 

1 

3 

60 

550 

1700 

Westg. 

1 

'A 

3 

25 

550 

1400 

R.    &  M. 

Writ*  Ui  for  Price* 


H.  W.  PETRIE,  Limited 

Promt  St.  We»t  -  Toronto.  Qnt. 
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Electrical  Equipment  for  Sale 

1     7.50  K.W.  Turbo  (Jcnerator,  3  phase,  00  cycle,  COO  volts. 

1  COO  K.W.  Engine  IJriven  Generator,  3  ph.,  CO  cy.,  2.300  volts. 

2  510  K.W.  D.  C.  Motor  Driven  Generators,  CO-300  volts. 
1700  amps.,  comiilete  with  Drive  Motors. 

1  .325  K.W.  Engine  IJriven  Generator,  3  ph.,  CO  cy.,  2300  volts. 

'     1  275  K.W.  Engine  Driven  Generator,  3  ph.,  (!0  cy.,  (iOO  volts. 

1  125  K.W.  Engine  Driven  (Jeneralor,  3  ph.,  CO  cy.,  220  volts. 

1  100  K.W.  Engine  Driven  Generatur,  3  ph.,  CO  cy.,  550  volts. 

TRANSFORMERS 

:;      .-.(»0  K.V.A.  .Single  I'hase,  25  (  ycle,  13200-2200-.J.50. 
•    3      250  K.V.A.  .Single  Phase,  25  Cycle,  2200  .5.50. 
.3     125  K.V.A.  Single  Phase,  CO  Cycle,  2200-5.50. 

C.  p.  WILSON  CO. 

509  Lumiden  Building         -  TORONTO,  ONT. 

I'lionn  Main  63<) 


Western   Red  Cedar 

POLES  &  PILING 

Correspondence  Solicited 

F.  J.  Bossley 

Offices,  Bell  Block       -       -       P.  O.  Box  78 
ENDERBY    -    B.  C. 
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MOTORS,  GENERATORS  & 
TRANSFORMERS 

Immediate  Delivery 


MOTORS 

MOTORS 

25  cycle,  550  volt,  3  phase 

60  cycle,  550  volt,  3  phase 

Vo. 

II. P. 

R.P.M. 

Make 

Nc 

H.P.       R.P.M.  Make 

2 

200 

485 

Wcstinghouse 

1 

150           580  Westinghouse 

2 

200 

485 

Westinghouse 

1 

125          720          Crocker  Wheeler 

1 

200 

485 

C.  G.  E. 

1 

100          720          C.  G.  E. 

1 

150 

485 

C.  G.  E. 

1 

50           850  Wcstingliouse 

1 

100 

720 

Westinghouse 

oovj           \\  (.  biiiignouse 

:j 

60 

720 

Crocker  Wheeler 

1 

30           850  W'estinghouse 

o 

50 

720 

Westinghouse 

1 

25           850  Westinghouse 

1 

40 

720 

Crocker  Wheeler 

1 

25 

720 

C.  G.  E.  * 

o 

20 

720 

Westinghouse 

1 

19 

720 

L.  £).  &  M. 

t> 

15 

720 

Crocker  Wheeler 

1 

15 

1400 

L.  D.  &  M. 

1 

10 

1400 

L.  D.  &  M. 

25  cycle,  2200  volt,  3  phase 

60  cycle,  2200  volt,  3  phase 

\o. 

H.P. 

R.P.M. 

Make 

Xc 

. 

H.P.       R.P.M.  Make 

2 

250 

720 

Westinghouse 

1 

150           580  Westinghouse 

1 

200 

485 

C.  G.  E. 

1 

200 

485 

C.  G.  E. 

1 

150 

485 

C.  G.  E. 

2 

100 

720 

C.  G.  E. 

25  cycle,  220  volt,  3  phase 

60  cycle,  220  volt,  3  phase 

<0. 

H.P. 

R.P.M. 

Make 

Xc 

H.P.       R.P.M.  Make 

5 

125 

720 

Crocker  Wheeler 

1 

50           900  Westinghouse 

1 

50 

720 

Crocker  Wheeler 

1 

40           900           Crocker  Wheeler 

3 

10 

720 

Westinghouse 

1 

30           900           C.  G.  E. 

1 

20         1200  Wagner 

2 

10         1200  Westinghouse 

TRANSFORMERS 

No 

K.V.A 

Voltage 

Make 

3 

500 

13. 200-2;^  (),;-.".50 

C. 

G.  E.  Primary  taps 

3 

100 

13,200-0600/2200 

C. 

G.  E. 

2 

25 

2200-550 

Westinghouse 

3 

5 

550-110/220 

Packard 

GENERATORS  60 

CYCLE 

No. 

K.W. 

Phase  \'olts 

Make 

1 

150 

2  2200 

Bullock. 

Switchboard  and  Exciter 

1 

100 

3  550 

C. 

G 

E. 

Switchboard  and  Exciter 

1 

50 

3  550 

C. 

G 

E. 

Switchboard  and  Exciter 

All  Equipment  Guaranteed 

Send  lists  of  equipment  you  have 
for  sale  to 

E.  A.  LOWRY  POWER  EQUIPMENT  CO. 

Limited 

GUELPH,      -  CANADA 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"American  Electricians'  Handbook,  a  reference  book  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  pages,  with 
over  900  illustrations.  Published  by  McGraw-Hill  Book 
Co.     Price  $3.00. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    248  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.    285  pages,  illustrated.     Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric   Car  Maintenance,   by   Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Railway,  by  A.   Morris   Buck,   M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Electric  Power  Transmission,  Principles  &  Calculation,  by 
Alfred  Still.  2nd  Edition,  revised,  enlarged  and  rewritten. 
Just  published  by  McGraw-Hill  Book  Co.,  Inc.  407  pages, 
illustrated.     Price  $3.50. 

Elements  of  The  Infinitesimal  Calculus,  by  G.  H.  Chandler. 
M.A.,  Prof.  Applied  Mathematics,  McGill  University,  318 
pages,  cloth  bound.  Published  by  John  Wiley  &  Sons,  1907. 
Price  $1.40. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I. E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McCraw-Hill  Book  Company. 
212  pages,   illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Fuel,"  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand Co.     211  pages,  with  84  illustrations.     Price  $3.00. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, pvire  65c. 

Induction  Coils  in  Theory  and  Practice,  by  Prof.  F.  E. 
Austin.  I'ublislu-d  this  year  by  the  author.  04  pages,  il- 
lustrat:-d.     Price  $1,00. 

International  Library  of  Technology,  Vol.  11.  E,  on  Elec- 
tricity and  Magnetism,  Electrodynamics.  Electrical  Resist- 
ance and  Capacity,  The  Magnetic  Circuit,  Electromagnetic 
Induction,  Chemistry  and  Elc-ctro-Chemistry.  Primary  Bat- 
teries, Electrical  Measurements,  585  pages,  fully  illustrated, 


half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 

International  Library  of  Technology,  Volume  14-C  on  Stor- 
age Catteries,  Incandescent  Lighting,  Arc  Lighting,  In- 
terior Wiring,  Modern  Electric  Lighting  Devices,  Electric 
Signs,  Electric  Heating,  540  pages,  fully  illustrated,  half 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.   Price  $3.50. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Herington,  recently  pub- 
lished by  D.  VanNostrand  Co.  211  pages  with  84  illus- 
trations.    Price  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illui- 
•ra'ed.     Price  $2.00. 

PrinciDles  of  Direct  Current  Machines,  by  Alexander  S.  Lang5- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1911)  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  20(>  pa^cs,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.76. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Standard   Wiring,   1919   Edition,   25th    Year.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Cusbing, 
Jr.    Leather  cover,  pocket  size.     Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.    Published  in  1910  by  Whittaker 

&  Company.     100  pages,  illustrated.     Price  $1.00. 
Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 

Lee,  M.A.    Just  published,  by  Longmans-Green  &  Co.  102 

pages.     Price  $1.00. 
Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 

the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Whittaker  &  Company. 

985  pages,  630  illustrations.     Price  $2.00. 
Telegraphy,  by  Sir  W.  H.  Preece,  K.C.R..  and  Sir  J.  Sivewight, 

M.A.    Published  in  1905  by  Longmans,  Green  &  Company. 

504  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,  by  Edward  H.  Tenney,   B.A.  M.E.  Published 

in  1915  by  D.   Van   Nostrand   Company.     224  pages,  85 

illustrations.     Price  $2.50. 
The  B.I.  Hand-Book,  published  by  British  Insulated  &  Helshy 

Cables,    Limited.     Second   edition.     448  pages,  illustrated. 

Price  $1.00. 

The  Electrical  Contractor ;  Principles  of  Cost-Keeping  and  Es- 
timating, hy  Louis  W.  Moxey,  Ir.  Published  in  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
l909  by  Whittaker  &  Company.     Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,  Inc.     229  pages,  illustrated.     Price  $2.50. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 
edition,    price  $1.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  hy  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.     340  pages,  illustrated.     Price  $1.50. 
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SAFETY  FROST 

t»-   »V„  .p,l»1  >°  "^M^ 


^      »M  OiHECTIONS 


J 


SAFETY  FROST 

Non-injurious  to  the  skin,  non-intlaniniable  and 
absolutely  permanent. 

Easy  to  apply — Simply  dip  into  can  and  allow 
excess  to  drip  back  for  two  minutes,  and  wash  off 
with  water. 

Is  not  affectetl  by  weather  or  heat  of  lamp.  It  is 
on  to  stay. 

ARTS  ELECTRICAL  CO. 

Makers 
TROY,  N.  Y. 

Carried  in  Stock  liy 
W.   II.   Hazlitt  &  Co..  Ltfl.,  Vancouver,  R.C, 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents:  J  L.  Neilson,  Winnipeg,  Man. 


Nitrogen  Lamps 


Canadian  Made 

for  the  Best 
Canadian  Trade 


TRADE  MARK  REGISTERED 

For  both  quantity  and  quality  of 
light  these  lamps  are  unequalled. 
They  are  economical  in  the  use  of 
current,  invariable  in  their  brilli- 
ance and  give  unusually  long 
service. 

What  are  your  requirements  ? 
Write  for  prices  and  discounts 

Hamilton  Lamp  Company 

Incandescent  Lamp  Mfrs.  LIMITED 
146  York  Street,  Hamilton,  Ont. 


The  Heavy  Starting  Torque  Developed  by 
all  Sizes  of 


Single  Phase  Motors 

enables  them  to  satisfactorily  op- 
erate the  great  variety  of  equip- 
ments which,  because 
of     their     design  or 
purpose,    require  con- 
siderably more  torque 
(pull)  to 
start  them 
than  to  keep 
them  in  mo- 
tion. 


All  sizes,  1/10 
to  40  h.p. 

One  h.p.  motor  geared  to  a  deep  well  pump 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Mach'y  Co.,  Ltd.,  137  Shaughnessy  Bldg., 
McGill  St.,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 
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MACCOVERN 


OMIOI 


POWER 

MACHINERY 


ALTERNATING  CURRENT  UNITS 


K.V.A. 


K.V.A. 


(ENGINE  DRIVEN) 

2  and 

3  Phase— 25 

Cycles 

(If ncrato 

r 

E 

nginc 

rv.  W  . 

Volts 

IM'.M. 

Cyliiuler 

Dimensions 

''50 

220- 

214 

15  X  22 

X 

17 

;!ri(i 

(H)(l 

<  "ompound 

45(1 

551  > 

1 25 

24  X  40 

X 

;',(; 

KlfKt 

210 

107 

24  X  4S 

X 

42 

K.WA. 

2  and 

3  Phase— CO 

Cycles 

2100 

300 

7  X  S 

35 

220 

3(H» 

12  X  10 

50 

2300 

300 

12  X  13 

75 

220 

277 

12  X  4 

100 

550 

257 

100 

2300 

1.S5 

10  X  IS 

X 

24 

100^4 

240 

277 

14  X  14 

125 

240 

200 

12  X  21 

ISO 

2300 

225 

14  X  22 

X 

1(! 

200 

2300 

200 

Cross  compound 

250 

2300 

200 

15  X  2!) 

X 

22 

300 

480 

150 

14  X  2S 

X 

30 

300 

2300 

150 

18  X  30 

X 

22 

325 

2300 

12() 

24  X  3« 

400 

COO 

150 

24 

450 

2300 

100 

22  X  42 

X 

4S 

5(»0 

OOO 

150 

21  X  40 

X 

24 

*M) 

2300 

150 

23  X  40 

X 

30 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices:    New  York,   Pittsburg,   St.  Louis. 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 
Buyers  and  Sellers  of  New  and  Used  Machinery 
A  CONTINENT-WIDE  SERVICE 


Ornamental 

Outdoor 

Lighting 

Street,  Park, 

Driveway, 
Entrance,  etc. 


Stock  or  Special 
Designs 


A.  H.  Winter  Joyner 

Limited 

TORONTO,  MONTREAL 
"  Consult  a  Specialist" 


Can  We  Help  You  ? 

There  may  be  certain  articles  which  you  cannot  find  in  these  advertis- 
ing pages  that  you  would  like  to  have  information  on.  Do  not  hesitate 
to  use  this  form,  no  matter  what  it  is.  If  we  can  be  of  any  service  to  you 
in  supplying  that  information,  it  will  be  a  pleasure  to  do  so.  We  want 
you  to  feel  that  the  Electrical  News  is  published  in  your  interests,  and 
we  want  to  help  you  whenever  we  can. 


INFORMATION  WANTED 

For  Subscribers 

Electrical  News, 

347  Adelaide  St.  West,  Date  191 

TORONTO. 

Please  tell  me   


Name  . 
Address 
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PROTECTION 

Vse 

MONARCH  OIL 
CIRCUIT  BREAKERS 


Double  Pol; 


Four  Pole 


Three  Pole 


Single  Throw 
Double  Throw 

Automatic 
Remote  Control 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

alto 

Separate 
Cell  Mounting 

Made  in  Canada 

by 


Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


With 

No  Spark 
Brushes 

Friction  on  the 
Commutator  is  Reduced 
to  a  Minimum 

XO  SPARK  BRUSHES  don't  crumble,  crack  or 
I)rc'ak.  Ill  hundreds  of  cases  they  have  outlasted 
8  to  12  sets  of  ordinary  brushes.  Grades  and 
sizes  to  suit  all  Electrical  Machines.  Let  us 
prove  our  claims  to  you.  Our  engineers  are  at 
your  service  to  insure  proper  selection  of  grade 
best  suited  for  each  machine. 
( )ur  interesting  l)ulletins  explain  all  about  these 
l)rushcs.    Write  for  them. 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


Save^       f  Jvoid 

easily  ,, 

expense .  y%  Hazard. 

'  from,  the 

Time.  ,  Injury  to 

Labor.  ^  jr  Employees , 

Lamps.  Delay  in 

Pole-Climbing.  THE  Lamp  Renewals . 

Handling  ^^>\  l\.  Cosily 

ladders  Xb..  Equipment 

SERIES        LAiVlP  MULT1R.E 

nPE    RENEWER  type 

PUUS  SOCKET  TWO     TYPES  UNSCREWS  

AND  LAMP   AND  REPLACES- 

S?™  ::::   four  models  ^--r^t 

WITH  LAMP.-      ^4danufacturcd  and tbrJnle       BROKEN  BULBS. 
-  by- 

Thl  G. C. A.Manup^acturingVCompany. 

P  IT  T  S  F  I  E  L.  D  .    A\  ASS.      U.  S .  A . 

Jffite  for  Specifications  ajid  Prices 

_U;S^_E^S.  DEC.22.14.  PEC  Zj^jg^^^ADA.  PAT.  FEB.  11.  19.     OTHER   PATS.  PENDING. 
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WHEN  IN  DOUBT 

as  to  what  you  should  use  for  the  protec- 
tion of  your  motor  circuits  use  TRICO 
RENEWABLE  FUSES  the  only  one  which 
has  passed  all  the  tests  and  requirements 
of  the  Fire  Underwriters'  Laboratory. 

Sold  in  Canada  by 

J.  D.  LACHAPELLE  &  COMPANY 

137  McGill  Street  :-:  Montreal 


We  have  the  following  new  and  slightly  used 


MOTORS  FOR  SALE 

650  Volts,  3  Phase,  60  Cycles. 


at  very  attrac- 
tive prices 


No. 

Horse  Power 

Speed 

Make 

2 

200 

600 

AUis  Chalmers  Bullock 

3 

150 

600 

Allis    Chalmers  Bullock 

6 

125 

720 

Crocker  Wheeler 

1 

125 

720 

Slip  Ring 

1 

75 

1200 

General  Electric 

4 

50 

900 

General  Electric 

1 

40 

900 

Crocker  Wheeler  Slip  Ring 

2 

35 

900 

Wagner 

18 

30 

1200 

Crocker  Wheeler  &  Wagner 

14 

25 

1200 

Crocker  Wheeler  &  Wagner 

8 

20 

1200 

Crocker  Wheeler 

2 

15 

900 

Cleveland 

6 

15 

1200 

Crocker  Wheeler 

4 

15 

1800 

Cleveland 

2 

10 

900 

Crocker  Wheeler   &  Wagner 

4 

10 

1200 

Crocker  Wheeler  &  Cleveland 

23 

■i'A 

1800 

Crocker  Wheeler  &  Western 

26 

7/2 

1200 

Crocker  Wheeler  &  C.  G.  E. 

1 

7/2 

900 

Wagner 

62 

5 

1800 

Crocker  Wheeler  &  Cleveland 

25 

5 

1200 

Crocker  Wheeler  &  Wagner 

7 

5 

900 

Crocker  Wheeler 

28 

1800 

Cleveland 

15 

3 

1200 

Cleveland 

4 

3 

900 

Cleveland 

17 

2 

1800 

Cleveland 

Phone  or  write  us  for  prices 

ELECTRIC  MOTOR  &  MACHINERY  CO.,  Limited 

413  St.  James  St.,  MONTREAL.  QUE. 
Tel.  Main  217';  Night  Call,  Rockland  3523. 


REPAIRS 

Experts  in  Repairing  Motors,  Dyna- 
mos and  Transformers.  And  re- 
designing to  meet  changed  conditions. 
Equipped  with  plant,  material  and  ex- 
perience to  handle  all  makes  of  Am- 
erican or  European  Construction. 

Montreal  Armature  Works  Ltd. 

131  St.  Alexander  St.       -  MONTREAL 


PHOENIX  MOTORS 


Give  you  real 
value  without 
any  frills. 
That'swhy  the 
demand  for 
them  is  grow- 
ing every  day. 


Phoenix  Electric  & 
Mfg.  Co. 

1786  .St.  Catherine  St.  E. 
MONTREAL,  QUE. 


Protect  the  Man 
and  the  Motor ! 


Install  Wagner  Sin- 
gle-phase or  Poly- 
phase self- starting 
type  motors.  There 
is  no  wrong  way  to 
start  or  stop.  A  sin- 
gle throw  switch  to 
be  opened  or  closed 
controls  the  motor. 

Suitable  for  remote 
or  automatic  con- 
trol. No  previous 
knowledge  or  skill  is 
required.  Send  for 
and  I1813. 


Wagner  Type  B  A 
Singrle-phase  Motor 


Wagner  Type  B  W 
(Self-starting) 
Polyphase  Motor 


Bulletins  II713 


Tfe^TicrKkdric  Mannfadiirm^Gmpaiiy 

otCanada  Limtted-Montieal 

Power  Bldg.,  Montreal. 


347  Adelaide  St.  W.,  Toronto. 

487 


A  Veteran  Cable-Splicer 

Recently  said:  "Give  me  Allen  Non- 
Acid  Sodering  Flux  every  time.  It 
does  faster  and  better  work  than  any 
other  I  know,  and  I've  tried  them  all. 
It  makes  a  clean,  strong  joint  of  low 
resistance.  It  'makes  good'  on  all 
electrical  work,  and  besides  it  is  the  only  Flux  Ap- 
proved by  the  National  Board  of  Fire  Underwriters — 
I  wouldn't  tliiiik  of  going  on  a  job  without  taking 
Allen's  along." 

A  Sodered  joint  is  no  stronger  than  its  flux. 

Send  for  free  samples. 

BISSETT  &  WEBB  LIMITED 

126  Lombard  St.  Winnipeg,  Canada 
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CUT  THE  COST 

of  your  pole  lines  by  using  our 

British   Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less 
to  erect  than  any  other  kind.  Treated  with 
Carbolineum  or  Creosote  they  make  you  a 
big  saving.  Full  information  without  any 
obligation  from  our  nearest  ofifice. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Salei  Office-  72  W.  Adami  St.,  Chicato,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


Thos.  S.  Young.  General  Managwrv 


Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  Wews 

MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 
and  Engineering 

The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial   Western  Lumberman 


Toronto,  Montreal,  Winnipeg, 
Vancouver,  Chicago,  New  York, 
London,  (Eng.) 


Northern  Aluminum  Co.,  Ltd- 

Sales  Office  : 

1305  Bank  of  Hamilton  Building,  Toronto 


Toronto,  Ont. 


Works 

Shawinigan  Falls,  P.  Q. 

ALUMINUM 

Electrical  Conductort 
Sheet  Ingot 
Catting*  Rod 
Tubing  Special  Shape* 
Fabricated  Article* 

Send  inquiries  to— 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 


guards  give  your  lamps 
just  such  protection. 

Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand   the    attention  of 


every  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana. 


No.  2332 

When  you  want  Lighting  Fixtures  of  Beauty, 
Quality  and  Efficiency  at  a  reasonable  price, 

write 


I— I  >v  ivi  I  i_-r  o  rsi  ,  orsjT. 
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GUY 
THIMBLES 

Now  MADE  IN  CANADA 

By  the  Manufacturers  of 

PEIRCE  BRACKETS 

STOCK  DELIVERY 
Mail  Your  Orders  To«day 


Acme  Stamping  &  Tool  Works 

HAMILTON,  ONT. 


LIMITED 


There's 
a  Big 
Healthy 
Demand 

WHY? 


PRICE  -  QUALITY  -  DISCOUNTS 
EQUATOR  MFG.  CO. 

Hamilton, 
Canada 

TOASTER 
STOVE 
Cat.  No.A3 
550  Watts 

AIR 

HEATER 
Cat.  No.A2 
660  Watts 

H.E.P.C. 
Approval 
No.  115 


Lister -Bruston 


Gives  electric  service,  the  equal  of  that 
enjoyed  in  the  city,  to  country  homes  and 
hotels,  small  towns,  bungalows,  clubs, 
churches,  schools,  etc. 

Installations  are  in  regular  use  all  through 
the  Dominion,  and  we  have  abundant  testi- 
mony from  users  of  their  great  efficiency. 

Very  simple  and  reliable  of  operation, 
requiring  no  skilled  attention. 


Automatic  Electric  Lighting 
and  Pumping  Installation 


Protected  by  Patent* 


Absolutely  Automatic— Starts  Itself — Stops  Itself 
Write  us  for  further  particulars 

R.  A.  LISTER  &  CO.  (Canada)  LIMITED 

Toronto  and  Winnipeg 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


LIGHT  INTENSITY 

with  a  minimum  of  Power 

is  obtained  with  the 

Pittsburgh 

Show  Window 

Reflectors 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  160 
Watt  Lamp.  Dimensions  . — 
Height,  8'4  inches;  Width.  83/^ 
inches.  Holder,  2^  in.  Form 
"O". 


They  will  increase 
the  light  400  per  cent, 
to  500  per  cent.  This 
has  been  established  by 
scientific  test. 

It  will  be  to  your  advantage  to  learn  more  about 
the  efficiency  of  these  Reflectors.  Write  to-day  for 
illustrations  of  the  different  types  of  reflectors  for 
show  windows  and  indirect  lighting. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canidian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Give  It 
the 
Oil 
Test 


Soak  a  sheet,  roil  or  tube  of  Spaulding  Hard  Fibre  in  oil.  Prove 
for  yourself  that  oil  will  not  penetrate  this  dense,  horn-like  ma- 
terial. 

I'nlike  rawhide,  leather  and  hard  rubber,  Spaulding  Hard  Fibre 
is  impervious  to  oil,  making  it  an  ideal  material  for  parts  which 
are  likely  to  become  covered  with  oil. 

Physical  Properties 

Its  electro  rupture  is  200-400  volts  per  1/1000  in.  of  thickness ; 
tensile  strength  10.000-20,000  lbs.  per  square  inch;  compressing 
point,  .38,000-42,000  lbs.  per  s(|uare  inch  ;  shearing  strength,  !J,000- 
l.'i.OOO  lbs.  per  square  inch.  It  can  be  machined,  sawed,  stamped, 
bent,  threaded,   drilled  and  finished  in  many  attractive  ways. 

Made  in  red,  black  and  grey  colors.  Send  for 
samples.  Our  Specialty  Department  is  equipped  to 
machine  special  parts  to  yout,  own  specification. 

J.  SPAULDING  &  SONS  CO..  Tonawanda,  N.  Y. 

440  Broome  Street,  New  York  City. 
166  Clinton  Street,  Chicago,  111. 


CANADA  WIRE  &  CABLE  CO. 

LIMITED  :  

With  our  new  up-to-date   factory   now   in  full 
operation  we  solicit  your  enquiries  for  all  kinds 

S.M.S.  WIRE  ROPE 

in  crucible  steel,  mild  or  extra  plough.  Our 
Bare  and  Insulated  Electrical  Wires  and  Elec- 
tric Railway  Trolley  Wire  and  Feeder  Cable  are 
well  known  in  the  electrical  field  for  reliability 
and   service.     What   are   your  requirements? 

Toronto  Phone  Belmont  2300 

District   Offices   and  Warehouses: 
671  Harrington  St.,  Halifax,  N.S.  738-llth   Ave.   West.  Calgary. 

143  Beaver  Hall  Hill,  Montreal.  358  Water  Street,  Vancouver. 

592  Notre  Dame  Ave.  W.,  Winnipeg. 
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No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  2^  inches,  diameter  1^  inches 
with  two  I  inch  wire  grooves. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 

wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Ilhnois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A, 

Canadian  Agents: 

R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


96  King  St.  East 
401  New  Birks  Bldg. 
406    Vancouver  Block 
703    Confederation    Life  Bldg. 


Save  Time  and  Money 

— Use  Duncan  New 
"Rigid"  Shadeholder 


J 


ONLY  ONE  SCREW  TO  ADJUST 


Manufacturers 


The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


How  To  Get 
Lighting  Glassware 

when  all  goods 
are  so  scarce 

Fulfilling  your  needs  these  days  is  a  prob- 
lem that  may  frequently  tax  your  ingenuity 
as  a  buyer. 

Never  before  has  lighting  glassware  been  so 
scarce,  so  difficult  to  obtain. 

We  are  ready  to  aid  you  to  the  utmost.  In 
our  stock,  ready  for  immediate  shipment,  are 
ample  supplies  of 

Pendants  and  Bowls 

Simply  tell  us  your  Requirements 

Your  needs  in  pendants  or  bowls — opal, 
crystal  or  Cora — plain,  etched  or  hand  decor- 
ated— and  the  approximate  price. 

We  will  answer  immediately  just  what  we 
have,  its  price  and  full  information. 

If  you  wish  the  goods,  wire  your  acceptance 
at  our  expense.  The  very  next  day  the  light- 
ing glassware  you  wish  is  safely  on  its  way  to 
you. 

It  means  prompt  service  in  times  when  any 
service  is  scarce. 

May  we  help  you  ?    Write  today. 

Consolidated 
Lamp  and  Glass  Company 

CORAOPOLIS,  PA. 

WM.  P.  GARVIN,  Canadian  Repre.entative 
62  King  Street  Ea»t,      HAMILTON,  ONT. 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Our  stock  of  25  cycle  550  volt 

New  Lincoln  Motors 

has  been  pretty  well  depleted  on  recent 
orders,  but  new  shipments  are  on  the 
|Way  and  we  aim  to  keep  motors  of  the 
following  H.  P.  and  speed  in  stock: 
Yi,  1,  2,  3,  5,  71/4,  10,  15  at  750  and  1500  R.P.M. 
20,  25,  30,  35  at  750  R.P.M. 


The  following  is  a 
on  hand: 


list  of  used  and  odd  sizes 


H.I 

1 

in 
2.'j 
25 
30 
35 


30 
1 
2 

3 

7!- 
15 
50 
75 
100 


R.P.M. 

750 
l.'iOO 

750 

750 

7.50 

750 
1800 

1S(»() 
12f)0 
1200 
1800 
1200 
1800 
1200 
1200 
900 
900 
900 


Cvcle 
25 
25 
25 
25 
25 
25 
GO 
<M> 
GO 
60 
60 
60 
60 
60 
60 
60 
60 
60 


Volt 

550 

550 

550 

550 

750 

750 

220 

220 

220 

220 

550 

550 

550 

550 

550 

550 

550 

550 


Make 
C.  G.  E. 
Westinghouse 
Westinghouse 
C.  G.  E. 
Westinghouse 
Westinghouse 
Lincoln 


Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg  TORONTO 

Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 

TORONTO 


m 


Montreal  Office 
128  Corittine  Bldg. 


"Profit  Savers" 

on  every  job  of  interior  wiring 


riiantom  V'iew 


Walger  3-Way 

Use  it  tj  t;iii  feed 
wires  in  outlet  bo.xes, 
Condulets,  and  on 
knob  and  cleat  work. 
It  is  the  quick  easy 
way. 


Actual  Size 


Walger  Connectors 

A  quick  easy  way  to  cut  your  connection  costs — use 
Walgers.  Just  loosen  the  cap  and  turn  back  the 
screws — it  is  only  work  of  a  minute. 

Eliminates  blow  torch,  solder  and  tape.  Walger 
simplicity  makes  it  the  quickest,  the  easiest,  the  safest 
of  any  type  of  connection. 

Once  in  place  the  Walger  takes  a  sure  grip,  and 
every  connection  is  perfectly  insulated.  Cuts  your 
connection  cost  right  in  half. 

Approved 

by  the  National  Board  of 
Fire  Underwriters  and  the 
Hydro  Electric  Power  Com- 
mission for  No.  12  and  all 
smaller  wire. 


Send  for  Sample  To-day 

The  minute  you  get  a 
Walger  in  your  hand  you 
will  see  for  yourself  just 
how  it  will  save.  In  these 
days  of  high  prices  here  is 
an  economy  worth  while. 


Walger  2.Way 

Wherever  there  are  connec- 
tions to  make  on  any  in- 
terior job  you  can  do  them 
easier,  quicker,  and  cheaper 
with   Walger  Connectors. 


Walger  Connector  Company 

Sales  Agent :   C.  JACKSON 
32  Front  St.,  W.,  Toronto,  Ont. , 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers:— Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


AIR  PRESSURE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarcli    Elect]ic  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTOMATIC   EXTENSION  REELS 

Cincinnati   Specialty   Mfg.  Co, 

AUTO  STARTERS 
Adams>Bagnall    Electric  Company 

BATTERIES 
Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 

Martin  &  Sons,  H.  P. 

BOLTS 

McGill  Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Drill    &   Electric    Box  Company 
Canadian   Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Delta  Star  Electric  Company. 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 

BUSHINGS 
National   Metal  Molding  Company 
Philadelphia  Electric  Co.   Supply  Dept. 
Steel  City  Electric  Company 
CABLES 

Boston  Iniulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, TJmited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 
Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Wtatinghouse  Company 


CAR  EQUIPMENT 
Ohio   Brass  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Bovin^   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln   Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian   General  Electric  Compariy 
Cutter  Electric  &  Manufacturing  Company 
Ferranti    Electrical   Company   of  Canada 

Monarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Pliiladelpliia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

COILS 
Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 
Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSEllS 
Bovin^;  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 
British  Aluminium  Company 
National  Metal  Molding  Company 
Northern    Aluminum  Company 

CONDUITS 
American  Conduit  Company 
Conduits  Company 
Flexible  Conduit  Company 
McDonald  &  Willson,   Ltd.,  Toronto 
National  Metal  Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONVEYORS 

Portable  Machinery  Co. 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS  (Marine) 

Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Northern  Electric  Company 

CONNECTORS 
Dossert  &  Company 
Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 
CORDS 

Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Roving  Hydraulic  Si  Eneineering  Company 
CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hath  eway  8i  Knott,  Inc. 

Monarch   Electric  Company 


DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Electrical  Engineers  Equipment  Co. 
Electric  Service  Supplies  Company 
Pliiladelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR  BUS  AND  SWITCH 
COMPARTMENTS 
Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Roving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 
McDonald   &   Willson,   Ltd.,  Toronto 
National  Electric  Heating  Company 
ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RADIATORS 
Salisbury  Electric  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern  Electric  Company 

ELECTRIC  WASHERS 
Lyons  Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  (Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ELECTRIC  WASHERS 
McDonald  &  Willson,  Ltd.,  Toronto 

ENGINES 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 
Sterling  Engine  Company 
FANS 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Century  Electric  Company 

Dayton  Fan  &  Motor  Co. 

Federal  Agencies 

Great  West  Electric  Company 

McDonald  &  Willson 

Northern  Electric  Company 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

FIBRE  (Hard) 

Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 

Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 

Hatheway  &  Knott,  Inc. 

Northern  Electric  Company 

FIXTURES 

Beardslee    Chandelier    Mfg.  Co. 

Benjamin   Electric  Manufacturing  Company 

Canadian  General  Electric  Company 

Jefferson  Glass  Company 

McDonald  &  Willson 

Northern  Electric  Company 

Tallman  Brass  &  Metal  Company 

Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

FLASHLIGHTS 

McDonald  &  Willson,  Ltd.,  Toronto 

Northern  Electric  Company 

Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 
Hatheway  St  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 
Electric  Service  Supplies  Company 

FORM  STEEL  BOXES 
Canadian  Drill  &  Electric  Box  Company 

FUSES 
Bussman  Mfg.  Company 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Economy  Fuse  ft  Ifanufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Square  D  Company 
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DIAMOND  ELECTRIC 
XMAS  TREE  OUTFITS 


Glazed  white  fibre  candles  fitted  with  Mazda  Lamps,  and  spring 
clips  which  keep  the  candles  in  an  upright  position. 
Made  in  8,  16,  24,  and  32  lights  for  use  on  110-124  volts. 
The  above  outfits  are  also  supplied  without  the  candlestick. 

For  price  and  ditcounti  write  to 

W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West,  Montreal 


Tenders 
Wanted 


should  be  advertised  for  in  the  "Tenders  and  For 
Sale  Department"  of  the  CONTRACT  RECORD 
AND  ENGINEERING  REVIEW.  This  paper 
is  the  "Tender  Ad."  medium  of  Canada  and 
always  brings  bids  from  the  reliable  contractors 
and  supply  houses.  File  your  plans  for  any  work 
on  which  you  are  inviting  bids  in  our  offices  at 
Toronto,  Montreal,  Winnipeg  or  Vancouver. 

Contract  Record 

and  Engineering  Review 
TORONTO       M  ONTARIO 


ECONOMY  renewable  FUSES 

are  the  right  fuses  to  protect  your  electrical  circuits — 

— because  they  afford  the  right  sort  of  protection ;  their  reputa- 
tion lends  assurance  that  you  can  safely  depend  on  them  for 
accuracy  of  rating  and  all-round  efficiency  in  operation. 

— because  they  cut  annual  fuse  maintenance  costs  80%  as  com- 
pared with  the  use  of  one-time  fuses,  owing  to  the  fact  that 
an  inexpensive  "Drop  Out"  Renewal  Link  restores  a  blown 
Economy  Fuse  to  its  original  efficiency. 

—because  it's  the  work  of  a  moment  to  replace  the  link  and  re- 
new the  fuse. 

— because  a  good  sized  stock  of  "Drop  Out"  Renewal  Links 
always  on  hand  represents  but  a  small  outlay. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 

Unity  Bldg.  -  MONTREAL 


Manufacturers  in  Canada  of  S.  &  C.   High  Potential  Fuses 

—to  150,000  volts 
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FROSTING 

Arts  Electrical  Company 

FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghoute  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
Harvey  Hubbell  Company 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamihon   Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann    Agencies,  Registered 

HIGH  TENSION  EQUIPMENT 

Delta  Star  Electric  Company 

HYDRAULIC  MACHINERY 
Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  AUis-Chalmers  Company 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

J.  D.  Lapachelle  &  Co..  Montreal,  Que. 

Northern  Electric  Company 

Winter  Joyner,  A.  H. 

W.  H.   Spencer  &  Co.,  Montreal,  Que. 

INSTRUMENT  CUTOUT  SWITCHES 
Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  fHard  Fibre) 
SpauUInr  ft  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois   Electric   Porcelain  Company 

Moloney  Electric   Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 


LAMP  BULBS  (Bltctrical) 
JeflFerson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco-Philips  Co.,  Limited 

Electrical   Maintenance  ft   Repairs  Company 

Hamilton   Lamp  Company 

Hatheway  &  Knott 

McDonald  &  Willson,  Ltd.,  Toronto 

Northern  Electric  Company 

LAMP  RENEWER 

G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric  Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   (feneral   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio   Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 

Leeds   Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 
Canadian   General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros. 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Duquesne  Electric  &  Mfg.  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric  Motor   &  Machinery  Co. 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  ft  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self-Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  ft  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Northern  Electric  Company 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  Agencies  Regd. 


PAINTS  ft  COMPOUNDS 
G.   &   W.   Electric   Specialty  Company 
McGill   Manufacturing  Companv 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Worki,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Cornpany 
Northern  Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada.  Limited 

PORCELAIN 
Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Pln'Iadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic   &   Engineering  Company 
MacGovern  &  Company 
Sterling  Engine  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmeri  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric  Manufacturing  Company 
Hubbell  Company,  Harvey 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E-  T. 

REFLECTORS 

Harvey  Hubbell  Company 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Raintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SHADE  HOLDERS 

Harvey   Hubbell  Company 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Monarch    Electric  Company 
National  Meta)  Molding  Company 
Northern  Electric  Company 
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UNIVERSAL  BUSHINGS 

FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Acceisible 

They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  fle.xible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 

Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

Nos.  1  &  3  BEWARE  OF  IMITATIONS 

Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building,  Winnipeg,  Man. 


Laying  Siani>.\ri)  Steel-iape- 
.\rmored  fable  across  a  Street. 


A  50  Per  Cent.  Saving 

in  the  cost  of  installing 
underground  electric 
cables  is  worth  consider- 
ing these  days.  A  cable 
which  can  be  laid  directly 
in  a  trench  in  the  ground 
\v  i  t  h  o  u  t  conduits  may 
solve  the  installation 
problem  before  you. 

Standard 
Steel-Tape- Armored 
Cables 

are  designed  for  this  class 
of  service,  and  have  in 
many  cases  shown  a  50 
per  cent,  saving  in  instal- 
lation cost  as  compared 
with  single  runs  of  lead- 
covered  cables  laid  in  con- 
duits. Write  for  bulletin 
680,  which  gives  complete 
information. 


Standard  Underground  Cable  Co.  of  Canada,  Limited 
Hamilton,  Ont. 


Montreal 


Hamilton 


Winnipeg 


Seattle 


What  I  Want" 

This  is  exactly 
what  you,  or 
any  one  else, 
will  say  after 
having  bother- 
ed around  with 
loose  extension 
cords. 

The  Automatic  Extension  Reel 

for  Electric  Lamps 

Obviates  the  necessity  of  dragging  your  cord  over 
the  floor,  thus  wearing  out  insulation  and  breaking 
sockets,  guards,  etc.  Takes  your  light  just  where  you 
want  it,  locks  at  any  point,  and  automatically  rewinds 
your  cord  when  you  are  through  with  light.  Con- 
tains 25  feet  of  approved  reinforced  weatherproof 
cord. 

Approved  by  the  Underwriters,  and  endorsed  by 
fire  and  electrical  bureaus  everywhere.  Fully  pro- 
tected by  two  basic  patents  and  more  pending.  Write 
for  further  particulars  and  prices. 

The  Cincinnati  Specialty  Mfg.  Co. 

Inc. 

1907-19  Powers  St.,  West,    Cincinnati,  Ohio 


Electric  Water  Systems 


Hill  Automatic   House  Pump,  53ET 

There  is  a  Hill  Pump  for  every  condition.    Ask  for 
bulletins  and  discounts. 

The  Masco  Company,  Limited 

91-93  Queen  Street  East,     -  TORONTO 
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SOLDERING  FLUXES 
Allen  Company,  L.  ,B. 

liisselt  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Friedley-Voshardt  Company 

STANDS— VISE,  PORTABLE 

Martin  &  Sons,  H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart   Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
McDonald   &  Willson,   Ltd.,  Toronto 
Moloney  Electric  Company  of  Canada 
National  Metal.  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 
Flexible  Conduit  Company 
National  Electric  Heating  Company 
Northern  Electric  Comfpany 

TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 


TOY  TRANSFORMERS 

Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 
Adams  Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric  Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 


TURBINES 

Boving  Company  of  Canada 
Canadian  Allis-Chalmers  Company 
Hamilton  Company,  Wni. 
•MacGovern  &  Company 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 
Gest,  Limited,  G.  M. 
Northern  Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 
VACUUM  CLEANERS 

Houston  &  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern   Electric  Company 
Onward  Manufacturing  Company 
Pringle,  R.   E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Northern  Electric  Company 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

llainilton   Coni]jany,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian  Allis-Chalmeri  Company 

WELDING  EQUIPMENT 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Lincoln  Electric  Company  of  Canada 
WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 
ada,  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 

WOOD  SCREWS 
Robertson  Mfg.  Company,  P.  L. 


DIES 

For  all  kinds  of 
Screw  Cutting 


Ours  is  the  "  Guaranteed  Line "  of 

Reamers  -  Drills  -  Cutters  -  Taps 

Made  in  Canada  and  Sold  on  Merit 

Pratt  &  Whitney  Co.  of  Canada,  Ltd. 

DUNDAS,  ONTARIO 

Montreal  Winnipeg  Vancouver 

723  Drummond  Bldg.  1205  McArthur  BIdg.  609  Bank  of  Ottawa  Bldg. 
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Mica  Insulation 

We  manufacture  everything,  including:— 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 


Raw  Mica  (cut  or  uncut) 


Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 


Write  for  Prices 


on 


Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


'hordarjon 

FORKVERY  PURPO/E 

VMOaOAR/ON  ELEC.Mf  C.  CO.CmkacO 


GALVANIZED  STEEL 

TOWERS  AND  POLES 

The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


We  furnish  this  plate  with  or  without 
arms.    Also  with  10"  opening. 


C  475-12  or  14  dia.    3  or  4  way 


Friedly-Voshardt  Company 

733-37  South  Halstead  Street,  CHICAGO,  111. 

Canadian  Representative 

DUGGAN  &  LEVY, 

166  KING  STREET  W.  TORONTO,  CANADA. 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Cbarles  H.  milcbell 
Pmival  H.mitcbell 

Consulting  and  Soptrvitint 
Cngintcri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Induitrlal  and  Municipal  Engineering. 

Traders  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  durlngf  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables. 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 
Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
636  Coristine   Bldg..   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Superrision  of  Lightins  and  Power  Plants 

Telephone  Main  6737  606  McGill  Bldgf. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Oflfice) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Mala  9*17       326  W  Craig  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExcaUior  Lifa  Bldg.  TORONTO 


Canadian  Water-Powers  Agency 

( Registered) 

CHARLES  BRANDEIS,  C.E.,  E.E. 
Consulting  Engineer 

We  negotiate  sale  and  purcliase  of  developed 
and  undeveloped  water-powers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mleville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Blectric  Railways.  Irrisatlon  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

Industrial  Engineers 

Combustion,    Temperature  Regulation 
Water  Softening  and  Filtration, 
Boiler  Plant  Efficiency,  Smoke  Problems. 

57  Queen  St.  Wett,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs. 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience In  Patents  and  Practical  Engineering 

Kent  Building, 
Yonge  and  Richmond  Sts. 


TORONTO 


|||Mff.  COPYRIGHTS  &jlF^ 


STANLEY  LIGHTFOOT 

neO'O  PATENT  BOLIOITOn  AND  ATTOttNlY 

LUMSDCN   BLDO.("Jy^(j|,^^")  TORONTO. 


New  BOOKLET  Of  COMPLETE  1 


«FOnMATION  Fncc 
M.   37  13 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  'MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

'Electrical,  Photomatrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  UJ5.A. 


■■^^    PROCURED  IN  ALL 

I      ^  COUNTRIES 

LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

I    SEND  FOR  HAND  BOOK 

lATENTS  r 

RIDOUT  &  MAYBEE 

Kent  Bldg.,  Yonge  St. 


TORONTO 


CANADA 


ESTABLISHED  1849 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 

Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and.  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  arid  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que.;  St.  John,  N.B.;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S". 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 


They  use  it  for 

STREET  LIGHTING 

Xow  tlif  fact  that  it  is  used  by  the  Hydro-Electric  Coramissioti  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phoae 
Adelaide 

902-903 


162  Adelaide  Street  West 
TORONTO 


Ni(h«* 
Beach 
1723  l»30 


Made  in  Canada 


Toronto 
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USED  ELECTRIC  MOTORS 

READY  FOR  IMMEDIATE  SHIPMENT 


550  Volts,  ; 

J  Phase, 

60  Cycles 

BSC  Volts,  3  Phase, 

60  Cycles 

2—  2  H.P. 

1800  R.P.M. 

Tliomson 

1—40 

H.P. 

1200  R.P.M. 

Westinghouse 

1—  7/.  " 

1800 

Thomson 

1—50 

514 

C.G.E. 

1—  TA  " 

1800 

Westinghouse 

2—100 

720 

C.G.E. 

1-  7  A  " 

1800 

A.  C.  B. 

3—100 

514 

C.  G.  E. 

1—  7  A  " 

<I00 

A.  C.  B. 

1—10 

1 2(10 

Lancashire 

1—10 

ISOO 

C.  G.  E. 

2200  Volts,  3  Phase, 

60  Cycles 

2—15 

1200 

Thomson 

1—  .50 

H.P. 

1200  K.l'.M. 

A.   C.  B. 

l—l't 

1200 

C.   G.  E. 

«— KMt 

720 

C.  G.  E. 

1— IS 

1800 

Lancashire 

1—20 

!)00 

C.  G.  E. 

1—20 

ilOO 

A.C.B. 

220  Volts,  3  Phase, 

60  Cycles 

1—20 

720 

Westinghouse 

1—  5 

HP. 

!)00  R.P.M. 

Fairbanks 

1—25 

1200 

Crocker-Wheeler 

1—  7A 

1200 

A.  C.  B. 

5— ;«) 

'.100 

Westinghouse 

2—10 

1200 

C.  G.  E. 

1— :«) 

!I00 

C.  G.  E. 

1—10 

1800 

C.  G.  E. 

l—'.iO 

!IOO 

Crocker-W'hceler 

2—15 

!»0() 

Fairbanks 

1—35 

!)00 

Westinghouse 

1—25 

!J00 

A.  C.  B. 

1—35 

!)00 

C.  G.  E. 

2—40 

720 

A.  C.  B. 

A I  thoroughly  overhauled,  in  first  class  condition  and  guaranteed 


Fred  Thomson  Co.,  Limited 


7-13  ST.  GENEVIEVE  STREET 


MONTREAL 


G  &  W  POTHEADS  FOR  INSIDE  USE 

Are  made  in  all  Sizes,  Shapes  and  Voltages 

Five  styles  of  construction  in  twelve  shapes  give  an  almost  unlimited  range  of  selection.  Any 
size  of  cable  or  conduit  can  be  fitted.    Terminals  either  detachable  or  non-detachable 


Catalogue  No.  10  illustrates  various  shapes  clearly.  Mailed 

upon  request 


G  &  W  ELECTRIC  SPECIALTY  CO 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.  S.  A 


A.  H.  Winter  Joyner,  Ltd.,  100  Wellitigton  St.  W.,  Toronto. 
A.  H.  Winter  Joyner,  Ltd.,  17  St.  John  Street,  Montreal. 
Bentz-Richardson  Co.,  Ltd.,  692  Notre  Dame  Ave.,  Winnipeg. 
General  Supplies,  Limited,  Calgary  and  Edmonton. 


For  the  Ends  of  Cables 


Vol.  XXVllI 


Toronto,  October  15,  1919 


Generation, Transmission  and  Application  of  Llectricity 


Alternating  Current  Motors 


They  are  as  dependable  as  time,  the  heart  of  your 
shop.  They  are  built  by  engineers  with  twenty-five 
years  of  Wagner  experience  behind  them.  If  lineage 
counts  for  anything,  Wagner  motors  should  receive 
your  first  consideration. 

Eliminate  chance  in  your  production,  at  least  as 
far  as  power  is  concerned.  There  are  Wagner, Quality 
motors  that  will  exactly  fulfill  your  requirements  if 
your  current  service  is  alternating.  Then  why  not 
assure  yourself  of  continuous,  profitable  power  by 
specifying  Wagner,Quality  motors.  Send  for  Bul- 
letins 11713  and  11813. 


of  Canada  I/imited-Montical 
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North(^rtr  Electric 

Portable 
Sewing 
Machine 


r 

North(^rft  Etectric  Compatiy 


LIMITED 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 
LONDON 


WINNIPEG 
REGINA 


CALGARY 

EDMONTON 

VANCOUVER 
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It  Clamps 
Everywhere" 


Display  it!  That's  the  way  to  sell  Adjusto-Lite.  Adjusto- 
Lite  in  use  is  its  own  best  salesman. 

Every  person  who  sees  it  recognizes  in  Adjusto-Lite  the 
lighting  convenience  long  wanted;  because  it  "clamps  every- 
where" to  bed,  chair,  desk,  counter,  etc. — throws  the  light 
where  it's  needed. 

Sells  at  a  popular  price — and 

Carries  an  Unusually  Liberal  Dealer  Profit 

Backed  by  a  big  Advertising  Campaign  in  leading  weeklies.  See  the 
Saturday  Evening  Post,  August  2nd  and  30tli,  and  Literary  Digest, 
August  16th. 

Well  made  of  solid  brass  in  three  finishes — brush  brass,  statuary 
bronze  or  nickel.  Guaranteed  five  years.  Complete  with  8  foot  cord  and 
push  button  socket.  Individually  packed  in  striking  display  cartons  for 
easy  selling. 

Send  for  assortment  of  C  Adjusto-Lites  and  Sales  Help;  or  our  com- 
plete cooperative  Sales  Plan. 

S.  W.  FARBER,  141-151  So.  5th  St.,  Brooklyn,  N.Y. 


Adjus^o  ite 

A  FARBERWARE'PRODUCT  JL^^^^ 


Patented  in  U.  S.  A. 
and  Canada 


Prices  to  Dealers 

Less  than  3  doz. — Brass,  $3.35  each; 

Bronze  or  Nickel,  $3.50  each. 
3   doz.   or   more — Brass   $3.00  each; 

Bronze  or  Nickel,  $3.25  each. 
Advertised  retail  prices  in  U.  S.  A. — 

Brass  $5.00;  Bronze  or  Nickel,  $5.35. 
Terms,  2/10,  30  days  net,  f.o.b.  New 
York. 
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RATIO 


Distinctive  flat  aurface. 
Easy  to  fish,  cut  and  strip. 
Meal  for  wirinff  eitlier  old 
or  new  buililinirs.  A  com- 
plete line  of  improved  fittines 
PTrite  for  BulUlm  201 


BLACK  ENAMELED^ 

SHERARDUCT 

The   Ri£id   Steel  Conduit 
with  both  surfaces  Sbcrar- 
di/.ed  and  Enameled. 
ECONOMY  Black  Enai^ieled 
Conduit.  There's  none  better 
U^ritt  for  Bulletin  50 

■ 

N0333 


'^^^a^iona^ 

METAL  MOLDINGS 
For  two,  three  and  four 
wire  surface  wiring.  Low- 
est inuallation  cost  of  any 
metal  wirinc  system, 
[f^Hle  for  Bulletin  101 


FLEXTUBE 

Interwoven  —  Seamless  — ' 
Non-Collapsible.  Insrpar  • 
able  and  Double  Compound- 
ed. Easy  to  fish  and  every 
foot  of  every  coil  ran  be  used 
IVriU  for  Bulletin  151 


For  Your  Files 


Complete  data  on  Electrical 
Conduits  and  Fittings 

A  separate  bulletin  on  each  of  our  various  lines, 
each  bound  in  a  standard  correspondence  folder, 
suitably  indexed  for  convenient  filing,  either  accord- 
ing to  the  name  of  the  manufacturer  or  the  materials 
listed.  A  system  which  permits  the  filing  of  corre- 
spondence, quotations,  etc.,  in  the  folder  listing 
the  materials  to  which  such  may  refer. 


BMijS— .. —  -.^^^Sij        ■  .               .     .          ill  1 

l-KOMm.V  TO  KtX 


Any  or  all  of  the  bulletins  listed  will  be  sent  promptly  on  request 

Halional  Melal  Molding  G 


1118  Fulton  Building,  Pittsburgh,  Pa. 

Buffalo  Chicaeo     '     Denver  Havana  New  York         Philadelphia  Salt  Lake  City 

Buenos  Aires         Dallas  Detroit  Los  Aneeles     Paris  Portland  San  Francisco 

Manila 

CANADIAN  DISTRIBUTORS:    CANADIAN  GENERAL  ELECTRIC  CO..  LIMITED 


Seattle 
St.  Louis 


"Tslationar 

FIXTURE  STUDS 

Sherardized  Stamped  Steel. 
Hollow  Stems.  Stroneer, 
and  yet  lik'hter,  than  any 
other  stud  on  the  market. 
ll^ritt  far  Bulletin  400 


TSIatioitar 

Outlet  Boxes  and  Covers 

A  box  for  every  purpose  and 
a  purpose  for  every  box. 
Furnished  in  Sherardized  or 
Black  Enameled  Finish. 
IVHti  far  Bulletin  2S0 


'TSTationar 

Locknuts  and  Bushings 

Threads  sharp,  clean  and 
true.  *'National'*quality  pro- 
ducts. Exclusive  self-cleai>- 
ing-feature  in  the  bushines. 
If^rite  far  Bulletin  3S0 


^T^alional" 

BRACKETS 

Complete  with  insulators. 
Sherardized  Bases.  Wires 
run  straisht  through.  No 
Tie-Wires  necessary. 
Wri»  far  Bulletin  602 
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ONLY  GOOD  GOODS  ARE  IMITATED" 


Figure  Installation  Cost  as  well  as  First 
Cost  when  buying  non-metallic  conduit. 

North(^rft  Ekctric 

DURADUCT 


will  then  prove  an  economy  because  its 
real  roller-bearing  wireway  saves  labor 
in  fishing. 


Northern  EhcMc  Comp  any 


Montreal 

Halifax 

Ottawa 


UMITED 

Toronto 
London 
Winnipeg 


THE  BUeK  OOtrCD  LINK 

IS  THE  MAIIK  or 

DURADUCT 


Regina 
Calgary 
Vancouver 
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Formation  of 


LINCOLN  METER  CO 

LIMITED 

in  October,  1918 

PAUL  M.  LINCOLN,  President  S.  L.  B.  LINES,  Manager 

npHE  Company  was  formed  for  the  develop- 
ment  of  the  maximum  demand  meter  based  on 
the  heat  principle 
as  developed  by 
Paul  M.  Lincoln 
of  Pittsburgh,  Pa. 

Although  the 
Company  has 
been  in  existence 
for  a  period  of 
over  twelve 
months,  no  pub- 
licity has  been 
made  use  of,  it  being  the  policy  of  the  manage- 
ment to  have  the  meter  ready  for  delivery  be- 
fore making  any  announcement. 

Above  is  a  cut  showing  the  meter. 

MADE  IN  CANADA 

LINCOLN  METER  CO.  LTD 

243  College  Street,  TORONTO,  Canada 

Telegraphic  Address  :    "Meters,"  Toronto. 


iiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^^ 
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Write  to  ui— the  manufac- 
turer*— to-day  for 
particulars. 


The  Meter  of  Merit 


British  Material 
Canadian  Workmanship 


The  C.  &  H.  Meters  have  long  held  the  premier 
position  for  their  accuracy,  simplicity  and  scientifical- 
ly correct  construction. 

Besides  being  absolutely  the  best  instruments  you 
can  install  for  reliability,  they  represent  a  combination 
of  Canadian  and  British  production.  With  the  war 
ended  many  of  the  obstacles  of  obtaining  raw  material 
from  Britain  have  been  removed,  and  we  are  now  in  a 
position  to  make  old  time  prompt  delivery. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  St.,  TORONTO  61  Albert  Street,  WINNIPEG 

213  Notre  Dame  Street,  MONTREAL 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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Allen  Company,  L.   B   65 

Allen  Inspection   Company    66 

Banfield  &  Co.,  W.  H  

Beaubien,  De  Gaspe   66 

Benjamin  Electric  Mfg.  Co   19 

Bissett  &  Webb   24 

Bossley,  F.  J   52 

Boston  Insulated  Wire  &  Cable  Co.  53 

British  Aluminium  Company  

Branston  Company,  Charles  A.  ... 

Brandeis,  Charles   66 

Bradstreets   66 

Roving  Hydraulic  &  Engineering  Co.  59 

Bussman  Electric  Co.  .■  

Calebaugh  Self  Lubricating  Carbon 

Company   53 

Canada  Wire  and   Cable  Company.  24 

Canadian  Bridge   Company    63 

Canadian   Crocker  Wheeler  Co. 
Canadian  Drill  &  Electric  Box  Co. 
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Canadian  Krantz  Mfg.  Co  

Canadian  Laco-Phillips  Co.,  Ltd. 
Canadian    Porcelain    Company    ....  59 
Canadian    Westinghouse  Company 

Century  Electric  Company    61 

Chamberlain  &  Hookham  Meter  Co., 

Limited  

Cincinnati  Specialty  Mfg.   Co.  . 
Clemens  Electrical  Corporation 

Cleveland  Armature  Works    63 

Conduits  Company,  Limited   9 

Consolidated  Lamp  &  Glass  Co. 

Cutter  Company   18 

Cutter  Company,  Geo   3 

Dennison,  H.  J.  S   66 

Devoe  Electric  Switch  Company  .  .  17 

Dessert  &  Company   53 

Duncan  Electrical  Company   55 


Electrical  Engineers  Equipment  Co 
Economy  Fuse  and  Mfg.  Co.  . . 
Electric  Maintenance  &  Repair  Co 
Electric  Motor  &  Machinery  Co. 
Electric  Service   Supplies  Company 


20 
57 
67 
64 


Electrical  Testing  Laboratories   ...  06 

Equator  Mfg.  Company  

Ewart  &  Jacob   66 

Farber,  S.  W   3 

Ferranti  Electric  Company    14 

Friedley  Voshardt  Co  

G.  C.  A.  Mfg.  Co   14 

G.  &  W.  Elect  ric  Specialty  Co.   .  . 

Gest,  G.  M.,  Limited   

Gilbert-Menzies  Co.,  A.  C   22 

Great  West  Electric  Company   ...  54 

Hamilton  Company,  Wm   18 

Hatheway  &  Knott   15 

Hessco  Company  

Illinois  Electric  Porcelain  Co.  ... 
International   Machinery   &  Supply 

Company   22 

JefTerson  Glass  Company   26 

Joyner,  A.  H.  Winter,  Limited   ...  66 

Jones  &  Glassco  

Kelsch,  R.  S   66 

Kent  Brothers   53 

Kerry  &  Chace,  Limited   66 

Lachapelle,  J.  D.  &  Co   61 

Lancashire  Dynamo  and  Motor  Co.  62 

Leeds-Northrup   Company    8 

Lightfoot,  Stanley   66 

Lincoln  Electric  Company  of  Canada  64 

Lincoln  Meter  Co   6 

Lowry  Power  Equipment  Co.,  E.  A. 

Lindsley  Brothers  Company   63 

Lyman  Tube  and  Supply  Company. 

Lyons  Electric  Co   23 

Luminous  Specialty  Co   24 

MacGovern  &  Company   64 

Martin  &  Sons,  H.  P   61 

Masco  Company  

McDonald  &  Willson   54 

McGill  Manufacturing  Company  ...  63 
Mica  Company  of  Canada,  Ltd.  . . . 

Mitchell,  Charles  H.  &  Percival  H.  66 

Moloney  Electric  Co.  of  Canada  .  .  15 

Monarch  Electric  Company   65 

Montreal  Armature  Works   


National  Conduit  Co  

National   Electric   Heating  Co.    ...  68 

National  Metal  Molding  Co   4 

New  Process  Specialty  Co   57 

Northern  Aluminum  Company   ....  65 

Northern  Electric  Company   2 

Ohio   Brass   Company    n 

Onward  Mfg.   Co   20 

Packard  Electric  Company   

Petrie,  H.  W   53 

Philadelphia  Electric  Company  Sup- 
ply Dept   21 

Philip  &  Sons,  E.  J   66 

Phillips  Electrical  Works,  Eugene  F.  49 
Pittsburgh  Reflector  &  Illuminating 

Company   24 

Pratt  &  Whitney  

Pringle,  R.  E.  T.,  Ltd   68 

Redmonal  Chemical  Products  Co..  16 

Ridout  &  Maybee   66 

Robbins  &  Myers  Company   25 

Robertson  Ltd.,  J.  M   66 

Robertson  Mfg.  Co.,  P.  L   7 

Salisbury  Electric  Co  

Sammett,  M.  A   66 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan   18 

Spaulding  &  Sons  Company,  J.  ... 

Spencer,  W.  H   61 

Spielman  Agencies,  Regd   55 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   61 

Steel  Company  of  Canada    10 

Superior  Electric  Company   

Tallman  Brass  and  Metal  Co.   63 

Thompson,  Clarence   66 

Thompson,  Fred  &  Co  

Thompson-Levering  Co   61 

Thordason  Manufacturing  Company  65 

Toronto  and  Hamilton  Electric  Co.  53 

Tubular  Woven  Fabric  Company  .  .  5 
Wagner  Electric  Manufacturing  Co.  1-57 

Walger  Connector  Co   65 

Ward    Leonard    Electric  Company. 

Wilson  Co.,  CP   52 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Accurate — Rugged — Inexpensive 

In  factory  or  field,  the  Type  S  set  will  quickly  and  accurately  measure  resistance  or  locate 
faults.  'It  will  withstand,  without  detriment  to  its  electrical  qualities,  the  knocks  which  such 
a  set   is  bound   to   get.     It  is   of   the   Dial   Decade  Type,   and   therefore   simple  to  operate. 

Excellent  design  plus  quantity  production  enables  a  low  price  without  sacrificing  accuracy 
— ratio  coils  1/20  per  cent,  rheostat  coils  1/10  per  cent  guaranteed. 

The  removable  suspended  coil  galvanometer  deflects  a  millimeter  per  microampere.  This 
combination — accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpensive- 
iicss — is  found  only  in  the  Type  S  set. 


PRICE  $75.00 

Bulletin    N530    gives  details 


THE  LEEDS  &  NORTHRUP  CO. 


4901  Steolen  Aw: 


PHILADELPHIA.  PA. 
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"GALVADUCT 


^1 


A  "GALVADUCT"  Building  — Reiidence  of  R.  S.  McLaughlin,  Oshawa,  Ont. 


it 


GALVADUCT 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 

Always  specify  Galvaduct  or 
Loricated 


LORICATED 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMFANY 


LIMITED 

TORONTO 


"  LORICATED 
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By  Product  Coke 

Open  HeartK 
Steel  Billets 

Open  HeartK 
Steel  Sheets 


Hamilton  Pi^  Iron 

Steel  and 
Iron  Bars 

Drop 
Forcings 


THE 


STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


Railway 
Fastenings 

Pole  Line 
Hardware 


Wrou^ki 
Screws  &.  Nails 


Boks  Nuts  &  Washers 


Wire  &  Wire  Products 
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S!ip  tip  under  hooks 


Turn  over  and  down  on  the  wire 


Clinch  the  lips  and  the  job  is  done 


Simplify  Emergency  and  Routine 
with  0-B  Cam  Tips 


made  with  the  least  interference  to  traffic. 


Speed  where  an  emergency  repair  must  he 
Simplicity  wlien  darkness  complicates  routine  maintenance. 
Thoroughness  all  the  time.    It  is  so  easy  to  install  O-B  Cam  Tip  devices  that  there 
is  no  temptation  to  say  "That's  good  enough"  and  leave  the  job  half  done. 
After  thev  are  on,  O-B  Cam  Tips  provide  a  smooth  arc-reducing  approach. 


are  on, 
tough  bronze  stands 
easilv  renewed. 


This 


heavy  service.    And  when  the  time  does  come,  the  tips  are 


The  Ohio  Brass  Company 

MANSFIELD,  OHIO 


■Ii  O-B  Type  E  Live  Crossover.  Adjustable  from  30 
III  Deflectors  furnished  for  30°  to  60°.> 


O-B  Type  F 


Insulated 
45' 


Crossover, 
to  90°. 


Adjustable  from 


O-B  Type  D  Frog,  suitable  for  moderate  speeds  and  all 
general  city  service. 


O-B  ER  Live  Rigid  Crossover  (not  illus- 
trated) is  similar  to  Type  E.  Made  in  8°, 
15°,  23°,  33°,  35°,  37°,  and  90°  angles. 

Besides  O-B  Frogs  and  Crossovers  you 
can  get  O-B  Strain  Plates  and  Section  In- 
sulators with  Cam  Tips. 


O-B  Type  E  Frog,  adapted  for  high  speed  service  and  for  use  where 
several  types  of  cars  are  operated  over  same  line. 
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Attracting  Buyers 

to  the  store  of  the  dealer  has  been  an  important 
branch  of  our  national  advertising.  That  it  has  been 
tremendously  successful  is  evidenced  in  the  remark- 
able increase  in  sales  of 

EDISON  MAZDA 

TUNGSTEN  LAMPS 


Are  you  participating  in  this  success?  There  is  pro- 
fit, prestige  and  regular  custom  to  be  obtained  in 
featuring  Edison  Mazda  Lamps.  You  couldn't  sell 
an  article  with  a  better  reputation,  and  we  stand 
ready  to  aid  you  in  attracting  this  profitable  busi- 
ness to  your  store. 

Write  us  today. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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The 

Hall-Mark  of  Quality 


The  long  standing  reputation  of 
C.G.E.  Electrical  Goods  is  a  valuable 
asset  to  the  Electrical  Dealer. 

It  should  be  borne  in  mind  that  first 
cost  is  soon  forgotten,  but  satisfactory 
service  never. 

C.  G.  E.  Electrical  Appliances  are 
sold  on  a  quality  basis.  Each  one  sells 
another. 

This  famous  line  comprises  a  wide 


variety  of  Electric  Cooking  and  Heat- 
ing Devices,  every  one  of  which  is  de- 
signed to  fill  a  distinct  need  in  the 
home. 

C.  G.  E.  Electrical  Goods  have  come 
to  be  looked  upon  as  criterions  in  their 
respective  fields.  It  is  because  of  this 
that  we  say,  they  are  the  "Hall-Mark" 
of  good  quality  among  electrical  appli- 
ances. 


Christmas,  1919  will  be    Electrical,**   Are  you  preparing? 

Canadian  General  Electric  Co.,  Limited 

Head  Office      -  TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor,  Cobalt, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Ammeters 

Voltmeters 

Recording  and 
Indicating  In- 
struments 

Oil  Switches 


FERRANTI  METERS 
and  TRANSFORMERS 


Disconnecting 

Switches 
Generator 

Panels 
Motors 
Switchboard 
Fittings  &  Bus- 
Bar  Supports 


Are  giving  efficient  service  in  all  parts  of  the  world, 
and  are  made  for  any  size  and  any  voltage.  Pole  Type 
and  Instrument  Transformers  and  House  Service  and 
Power  Meters  are  manufactured  in  Canada  by  Canadian 

labor  and  materials 

Ferranti  Electrical  Co.  of  Canada,  Limited 

26  Noble  St.        128  Bleury  St.     3  Victoria  Rd.  592  Notre  Dame 
TORONTO        MONTREAL        HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleman 
Timmins 





Expense. 
Ti  ine. 
Labor. 
Lamps. 
Pole-Climbing. 
Handling 
Ladders 

SERIES 
TYPE 

PULLS  SOCKET 

AND  LAMP  

TOGETHER.  

REPLACES   

RE-FUSED  

SOCKET   

WITH  LAMP.— 


Do  it 
easily 
from,  the 

o     .  , 

1/srith, 


:Avoid 

Hazard. 
Injury  to 
Employees . 
Delay  in 
Lamp  Renewals . 
CosHy 
"  E(^uipmenf. 


MULTIPLE 
TYPE 


TWO  TYPES 
FOUR  MODELS 

J'^  Practical  Tool 


UNSCREWS  

AND  REPLACES 
BULBS  HAVING 
FIXED  SOCKETS 
ATTACH/WENT-- 
WILL  REMOVE- 
BROKEN  BULliS 


.yManufactured  and  fyr Sale 

-  ky  - 

fllK  G.  C.  A .  M ANUFACTl JRING't  COMPAN  Y, 

1  T  T  S  F  I  'e  1 .  P  .    A\  ASS.      U.  S .  A . 

Write  for  Specificntions  ajid.  ' Prices 


_. us.  PATH.  nFX:.22.H.  W.C  2-1.18.  CANADA.  PAT.  FKB^Kj9_  OTHER   PATS  PENDING. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH,  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 

Cycle 


Catalogue 
No. 
•4116G 
4112ti 


Pi  imary 
Voltage 
100-120 
100120 


60 
25 


Secondary 
Voltage 
8 
8 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

120  Liberty  Street,  NEW  YORK 


Electrical  Merchandise 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


Used  From  Coast  to  Coast 

On  the  most  important  jobs 

MOLONEY 

TRANSFORMERS 

They  consistently  meet  the  demand 
where  reliable  service  is  sought  for;  and 
their  efficiency  is  proven  by  the  universal 
satisfaction  they  are  giving — a  purely 
Canadian  made  product. 

Large  stock  of  Service 
Transformers  on  hand 


3  Phase 
POWER  TRANSFORMER 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:  Frank  Darling  &  Co.,  Ltd.,  Vancouver    General  Supplies  Ltd.,  Calgary    Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont.         1221-2  Bank  of  Hamilton,  Bldg.,  Toronto 
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Red  manol 
Qua  1  i  ties 


Resistance  to  extreme  heat. 

Exceptionally  high  dielectric 
strength. 

Great  mechanical  strength. 

Excellent  acid  resistance. 

Unusual  accuracy  of  dimen- 
sions. 

Singular  beauty  of  finish. 


for  example : 

Radiator  Caps 

Makers  of  fine  motor  cars  are  quick  to 
recognize  Redmanol  superiority  for  spec- 
ial parts.  The  radiator  cap  on  their  car 
is  in  a  position  where  it  can't  but  be  seen. 
In  addition  to  downright  service-ability, 
the  cap  must  possess  good  looks.  Natural- 
ly, then,  they  chose  Redmanol. 

Our  laboratory  is  anxious  to  solve  manu- 
facturers' problems.   Ask  us. 

Redmanol  Chemical  Products  Co. 

676  West  Twenty-Second  Street 
Chicago,|Illinois 


October  15,  1919 
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The  Devoe  Electric  Switch  Company 

Our  latest  Bulletin,  No.  19,  describing  complete  line  ot  our  new 
Safety  Type  Service  Switches  is  now  ready  for  distribution. 

If  you  have  not  received  your  copy  write  us. 

^  ©      ©  © 


(1)  Steel  box  built  according  to  the  latest  rules  of  the 
Hydro. 

(2)  Slotted  screw  hole  enabling  one  man  to  install  same 
(this  is  of  great  help  to  the  wireman). 

(3)  Front  Jaws  make  90  per  cent,  contact. 

(4)  Auxiliary    quick   break   blades   attached   direct  to 
blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron,  well  rivetted  together 
and  connecting  steel  rod  to  yoke. 


(7)  Square  steel  operating  rod  having  moving  arms  at- 
tached and  connecting  to  yoke,  enabling  all  blades 
to  make  contact  at  same  time. 

(8)  Snap  catch  with  hole  for  padlock. 

(9)  Monson  Slate  base. 

(10)  Holding-down  screws  enter  from  back  with  nuts  on 

top,  making  removal  of  switch  easy. 
11)  Locking  device  to  prevent  switch  being  closed  if 
necessary. 

(12)  Strong  check  preventing  strain  on  switch  when  op- 
erating. 


(13)  Blades  are  made  of  98%  Pure  Copper,  having  two 
spring  washers  well  rivetted  to  hinge  jaws  and  mak- 
ing 90%  contact. 

(14)  Fibre  yoke  mounted  on  copper  blocks  pinned  and 
soldered  to  blades. 

All  our   Safety  Type  Switches  are  examined   and   labelled  under  the   direction   of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 
"  We  Lead,  watch  the  Others  Follow 

THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 
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92V4  % 

EFFICIENCY 

Under  Actual 
Operating  Condition* 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  Bldg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents:  J  L.  Neilson,  Winnipeg,  Man. 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.    Prompt  deliveries. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa. 

New  York,  50  Church  St.  Cliicago,   Monadnock  Block. 

Detroit,  Mich.,  Ford  Bldg.  Pittsburgh,    Park  Building. 

Indianapolis,  Ind.,  Telephone  Bldg.       Minneapolis,  Metropolitan  Liffl  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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TheCause«^ 
The  Effect 


'T^HE  reproduction  above  shows 

^  the  damage  resulting  from  pulling 
out  the  terminal  connectors  of  electric 
irons,  toasters  and  other  appliances. 

The  use  of  appliances  is  thus  discouraged,  the 
flashes  at  the  posts  even  frightening  some  women 
from  further  use  of  them. 

This  is  now  being  avoided  through  the  use  of  the 

Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 
11-17  Charlotte  St ,  TORONTO 


Made  in  Canada 
by 


THE  e[.ectric:ai.  news 
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"THREE  E"  CLAMP 
Insulator  Supports 


Tlie  accompanying  illustration  shows  an 
installation  of  Three  K  Clamp  Insulator  Sup- 
ports, carrying  the  generator  leads  from  tur- 
bine, through  vault,  to  switchboard  gallery  of 
a  large  power  station.  The  advantages  of  this 
tyjie  of  construction  is  all  open  wiring  and  all 
leads  easily  accessible. 

Clamp  Insulator  SupiJorts  are  made  for  all 
size  cables  :i/](>"  to  dianutcr  and  for  pii)e 
or   H;it  mounting. 

Shipped  From  Stock. 

Electrical  Engineers  Equipment  Co. 

710  W.  Madiion  St.,  CHICAGO 

NORTHERN  ELECTRIC  Co.  Ltd.  :-Rep^eT.1Xes 


^"^jP'^  I^^^^Jj    J"*"*^^    ^WP^^  piBB^B      _  MHH^Hi 


l::if:|ii::iliiii 

■  HiCH  Qu 


Every  Electrified  Home 

Needs  a — 

Electric  Vacuum  Cleaner 


and  every  electrical  dealer  should  profit  by  the  de- 
mand. The  Eureka  is  so  simple,  sure,  and  thorough 
in  its  operation,  and  so  economical  in  use  of  cur- 
rent that  it  is  at  once  the  most  efficient  house 
cleaner.  Experts  at  the  Panama  Exposition  en- 
dorsed the  efficiency  of  the  Eureka  by  awarding  it 
the  Grand  Prize. 

There  are  big  possibilities  for  you  in  the  sales  of 
this  splendid  home  appliance.  Write  for  further 
particulars  now. 


Onward  Maufacturing 

KITCHENER,  ONTARIO 


Won 

the  Grand 
Prize 
at  the 
Panama 

Exposition 


Octuljcr  I".,  I'Jl'J 
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BUS  BAR  SUPPORTS 

THERE  are  three  ways  to  make  a 
Bus  Bar  Support.     One  way  you 
have  security-plus,  two  ways  you 
liave  a  dangerous  weakness  at  a  critical 
point.    Here  are  the  facts : — 

One  method  i.s  to  cement  the  fitting  to 
porcelain  moulded  with  recesses  to  receive 
and  hold  the  cement.  Under  expansion 
and  contraction,  this  cement  cracks  and 
loosens  or  the  porcelain  cracks.  But  a 
broken  insulator  is  unsafe. 

Another  method  is  to  clamp  the  fitting 
to  the  porcelain.  This  puts  an  initial 
strain  on  the  porcelain  and  because  all 
porcelain  is  irregular  in  contour,  spot 
pressure  is  unavoidable.  This  often  cracks 
the  porcelain,  and  a  broken  insulator  is 
unsafe. 

The  third  method  is  the  process  which 
makes  the  Franklin  Post  Tj'pe  Insulator 
mechanically  perfect.    The  metal  bushings 
are  actually  die-cast  onto  the  porcelain, 
intimately    fitting   every   irregularity — an 
absolute    union    of    metal   to  porcelain. 
Then  these    bushings   are    machined  and 
threaded  to  receive  the  fittings. 
This  patented  feature  of  Franklin  Bus 
Bar  Supports  is  a  guarantee  of  permanent 
security.    The  absence  of  clamp  screws 
avoids  these  points  of  possible  static  dis- 
charge.   And  there  are  other  features  of 
refinement  and   superiority.    Which  do 
you  want  in  your  plant?     The  safest? 
Then— "Install  the  Franklin  and  forget 
it." 

Write  for  our  descriptive  Bulletins  on 
Franklin  Generating  Station  Equipment. 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132  South  Eleventh  Street 
Philadelphia 
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The  International  Machinery  &  Supply  Co.  Ltd. 

MONTREAL,  QUE. 


421  ST.  JAMES  STREET 


Announce  to  the  Trade 

that  they  are  in  a  position  to  supply 
promptly  from  stock  ELECTRICAL 
SUPPLIES  of  every  description. 

Some  of  Our  Lines 


Crouse- Hinds, — Condulets 
Harvey-Hubhell  Specialties 
"McGill"— Line  of  (Guards 
"Morse"  Line  of  (juards  &  Specialties 
Ever-Ready  Daylo  Specialties 


Pass  &  Seymour  Line 
D.  &  W.  Fuses  &  Cutouts 
Dellabeston  Wire 
U.  &  W.  Oil  Cutouts 
Insulating  Materials 


Give  us  a  call  or  send  us  your  enquiries —  //  SERVICE 
means  anything,  weHl  hold  you 


The  Gilbert  B84  Polar  Cub  Vibrator 

This  item  will  make  a  splendid  Christmas 
Gift  and  should  be  stocked  by  every 
electrical  house  in  Canada, 

It  is  a  complete  Vibrator  with  three  rubber  appli- 
ances for  different  kinds  of  massage.  Has  thumb 
switch  on  handle.  Motor  is  the  universal  Polar 
Cub,  fitted  with  cord  and  plug  ready  to  attach  to 
electric  light  switch.  Operates  on  either  direct 
or  alternating  current  105  to  120  voltage. 

N.B. — This  appliance  is  for  home  use  and  is  not  built  for 
B84  Polar  Cub  Vibrator  barbers'  trade.    For  home  use  it  is  guaranteed  for 

Retail  $9.60  one  year. 

While  on  the  subject  of  Christma.s  lines,  remember  we  make  all  kinds  of  Electrical  Toys,  Toy 
Electrical  Sets,  Wireless  Sets,  Toy  Motors,  Transformers,  Phono  Sets,  Telephone  Sets,  etc.,  etc. 


ASK   FOR  OUR  CATALOGUE 


The  A.  C.  Gilbert-Menzies  Co.,  Ltd., 


438  King  Street  West 
TORONTO 


Manufacturers  of  Gilberts  Toys — Agents  Gilberts  Polar  Cub  Electric  Fans  and  Home  Motors 


October  15.  1919 
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LOCOMOTIVE 

Electric  Washer 

Tl  I  L\  K  what  it  moans  to  the  liuusewives  of  Canada — to  you  as  a  sales 
proposition.    The  Locomotive  Washer  is  neat,  compact,  smooth  run- 
nin^.  (|uiet.  powerful,  efficient,  economical,  reliable  and  simple,  made  of 
all  metal,  requirinji'  no  S])ecial  wiriny. 


The  Locomotive  VNasher  is  attractive  in  appearance. 
It  is  easily  moved  about.    There  are  no  metal  or  wooden 
drums  to  remove  or  clean ;  no  springs  or  foot  rods  to  dig 
holes  in  the  linoleum  or  floor.    Well  braced  metal  frame 
work  sixteen  inches  wide,  four  feet  long  and  thirty-one 
inches  high  ;  an  oblong  copper  boiler 
eight    sheet    capacity ;  reversible 
safety    swinging    wringer    can  be 
lifted  off  and  put  underneath.  Close 
fitting  ironing  board  then  forms  a 
table  top.    These,   with  a  quarter 
h.j).  motor,  a  gas  heater  and  tube,  or 
oil  burner,  and  co])per  boiler  form 
the  standard. 

.\  galvanized  boiler  costs  less — 
an  electric  burner  more. 

Lyons  Electric  Company 


DEALERS 

Write  now  for  our 
interesting,  exclusive 
territory  sales  propo- 
sition. 


Brantford 


Ontario 


Sole  authorized   distributors   and   licensed  manu- 
facturers for   the   Dominion  of  Canada. 


"HART"  Storage  Batteries 

are  made  in  CANADA  for  all  classes  of  Service,  such  as — 

Central  Station  (light  and  power). 
Central  Station  (switching  service). 
Farm  lighting,  Isolated  Plant  lighting. 
Fire  alarm  systems,  railway  signal  'Systems. 
Telephone  and  bell  signal  systems. 
Electrically  driven  vehicles. 
Automobile  starting,  lighting  and  ignition. 


BUY 


CANADIAN 


MADE 


PRODUCT 


Help  make  CANADA'S  dollar  worth  one  hundred  cents 


in  foreign  countries. 


The  Canadian  Hart  Accumulator  Company^  Limited 


Sales  Office: 
619--511  St.  Catherine  St.  West, 
Montreal,  Que. 


Works— St.  Johns/ Que. 


Winnipeg  Office: 
701  Merchants  Bank  Building, 
Main  Street. 
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For  the  Conservation 
of  the  Eye 


Better  Illumination 

means 
Increased  Production 


The  Eye  Shield  Diffuser 
produces  from  25  to  33^% 
increased  light — Light  that 
is  scientifically  correct,  no 
glare,  no  contrasting  shad- 
ows, merely  a  wide  dis- 
tribution of  soft  bright 
light — a    daylight  effect. 


The  Eye  Shield  Diffuser 


Luminous  Specialty  Co. 

Indianapolis,  Ind., 
U.S.A. 


WRITE  us  FOR  BULLETIN  NUMBER  NINE 


A  Veteran  Cable-Splicer 

Recently  said;  "Give  me  Allen  Non- 
Acid  Sodering  Flux  every  time.  It 
does  faster  and  better  work  than  any 
other  I  know,  and  I've  tried  them  all. 
It  makes  a  clean,  strong  joint  of  low 
resistance.  It  'makes  good'  on  all 
electrical  work,  and  besides  it  is  the  only  Flux  Ap- 
proved by  the  National  Board  of  Fire  Underwriters — 
I  wouldn't  think  of  going  on  a  job  without  taking 
Allen's  along." 

A  Sodered  joint  is  no  stronger  than  its  flux. 

Send  for  free  samples. 

BISSETT  &  WEBB  LIMITED 

126  Lombard  St.  Winnipeg,  Canada 


LIGHT  INTENSITY 

with  a  minimum  of  Power 

is  obtained  with  the 

Pittsburgh 

Show  Window 

Reflectors 


They  will  increase 
the  light  400  per  cent, 
to  500  per  cent.  This 
has  been  established  by 
scientific  test. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100  for  100  or  150 
Watt  Lamp.  Dimensions  . — 
Height,  8^  inches;  Width.  83/i 
inches.  Holder,  2y^  in.  Form 
"O". 


It  will  be  to  your  advantage  to  learn  more  about 
the  efficiency  of  these  Reflectors.  Write  to-day  for 
illustrations  of  the  different  types  of  reflectors  for 
show  windows  and  indirect  lighting. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


CANADA  WIRE  &  CABLE  CO. 

LIMITED 

With  our  new  up-to-date   factory  now  in  full 
operation  we  solicit  your  enquiries  for  all  kinds 

S.M.S.  WIRE  ROPE 

in  crucible  steel,  mild  or  extra  plough.  Our 
Bare  and  Insulated  Electrical  Wires  and  Elec- 
tric Railway  Trolley  Wire  and  Feeder  Cable  are 
well  known  in  the  electrical  field  for  reliability 
and   service.     Wliat   are   your  requirements? 

Toronto  Phone  Belmont  2300 

District   Offices  and  Warehouses: 
674  Harrington  St.,  Halifax,  N.S.  738-llth   Ave.    West.  Calp-ary. 

143  Beaver  Hall  Hill,  Montreal.  358  Water  Street,  Vancouyer. 

592  Notre  Dame  Ave.  W..  Winnipeg. 
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Records  Which  Make  Sales  for  the 
Dealer  who  Handles  R  &  M  Motors 


Where  records  are  kept  of  motor  performance, 
there  is  where  the  dealer  who  sells  R  &  M 
Motors  finds  his  warmest  supporters. 

The  absolute  reliability  of  these  motors,  their 
ability  to  handle  overloads  when  necessary  and 
their  uniform  high  efficiency  as  shown  in  black 
and  white  on  the  records,  make  it  easy  for  deal- 
ers to  get  repeat  motor  business  in  plants  where 
they  have  previously  installed  one  or  more  R  &  M 
Motors. 

Dealers  who  supply  R  &  M  Motors  find  it 


pays  to  suggest  to  their  new  customers  that  they 
keep  records  on  the  performance  of  the  motors  in 
their  plants  so  they  will  know  definitely  which 
motors  have  given  the  best  service  when  they 
are  in  the  market  for  additional  motors.  If  this 
is  done  the  dealer  can  depend  upon  R  &  M  Re- 
liability to  do  its  work  for  him. 

Just  as  users  find  maximum  satisfaction  in 
R  &  M  Motor  performance,  so  do  dealers  find 
maximum  profit  in  selling  the  motor  which  can 
always  be  depended  upon  to  make  good  for  them 
and  their  customers  on  a  reliability  basis. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


Dawson  A  Co.,  Ltd. 
Montreal 


La  Cie  Codere  i  Pils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  Electric  Co. 
St.  John 


John  Starr.  Son  &  Co.,  Ltd. 
Halifax 


Great  West  Electric  Co. 
Winnipeg 


Rogers   Electric   Co.,  Ltd. 
Toronto 


Hobbins  &  M^er$  Motors 
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MADE-IN-CANADA 

Illuminating  Glassware 


AT  OUR  FACTORY  IN  TORONTO 
We  manufacture  from  the  raw  materials  a  line  of 

Illuminating  Glassware 

comprising  over 


2,000 


Shapes,  Sizes,  Designs  and  Colorings,  and  the  line 
is  constantly  being  added  to 


Always  insist  on  having  Canadian-Made 

Illuminating  Glassware 

JEFFERSON  MAKE 

The  manufacture  of  street  lighting  globes  made  jrom  our  "  Moonstone  " 
and  "  Lumo"  high  efficiency  glass  is  a  specialty  with  us. 

Jefferson  Glass  Company,  Limited 


Factory  and  Head  Office  :  388  Carlaw  Ave. 
Down  Town  Show  Rooms  :      164  Bay  Street 


TORONTO 


MONTREAL 
285  Beaver  Hall  Hil 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 
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Ignorance  and  Prejudice  a 
Poor  Combination 

A  member  of  the  Board  which  is  making  investigations 
into  the  present  cost  of  various  manufactured  products, 
during  the  cross  examination  of  a  well  known  Toronto  job- 
ber, is  reported  to  have  remarked  that  he  had  always  look- 
ed upon  the  jobber  as  an  unnecessary  factor  in  business. 
What  bearing  this  remark  had  on  the  question  at  issue  was 
not  evident  but  it  indicated,  nevertheless,  an  entirely  in- 
adequate knowledge  of  the  various  steps  in  merchandising. 
Without  such  knowledge  the  present  investigation  is  doom- 
ed to  failure.  Where  ignorance  and  prejudice  are  found  in 
the  same  judge,  however,  the  situation  loses  interest  even 
for  the  public. 

We  hold  no  brief  for  the  jobber  any  more  than  for 
any  other  link  in  our  industrial  life.  "He  exists  today,  we 
imagine,  for  the  same  reason  that  manufacturers  and  re- 
tailers exist — to  supply  a  demand.  There  are  three  dis- 
tinct links  in  the  chain — (1)  the  manufacturer  makes  the 
equipment,  (2)  the  jobber  or  the  wholesaler  takes  it  of? 
his  hands  and  distributes  it  to  the  retailer  and,  (3)  the  re- 
tailer passes  it  out  to  the  consumer.  A  manufacturer  may 
also  perform  the  function  of  a  jobber,  but  that  does  not  alter 
the  fact  of  the  jobber's  existence.  The  commissioner  seemed 
to  have  a  sort  of  hazy  idea  that  the  jobber's  profit  was  an 
"extra."  Did  he  ever  stop  to  ask  himself  why  the  average 
manufacturer  doesn't  do  his  own  jobbing  and  keep  this 
extra  profit  himself?  If  he  had  the  logical  answer  must 
have  suggested  itself  to  him  at  once — the  jobber  can  per- 


forin thi.s  function  of  distributor  i.*heaper  tliaii  the  manufac- 
turer can.     Why?     Because  he  specializes  on  distribution. 

This  Board  seems  to  forget  that  the  country  is  watch- 
ing the  action  of  its  members  pretty  closely.  Stupidity  and 
prejudice  will  make  them  no  friends.  The  public  have  a 
shrewd  idea  just  about  where  and  to  what  extent  profiteer- 
ing has  been  carried  on — all  they  lack  are  the  facts  and  it 
was  to  gather  facts  this  Board  was  appointed.  Personal 
opinions,  under  such  circumstances,  arc  l)ctter  suppressed. 


Unfair  Attitude  of  Public 

One  of  the  curiosities  of  the  interminable  controver- 
sies over  the  higher  cost  of  living  and  the  universal  rise  in  all 
commodities  has  been  the  attitude  of  many  public  bodies  to 
the  demands  of  public  utility  companies  for  increased  revenue. 
While  it  cannot  be  denied  that  the  cost  of  operating  and 
maintaining  street  railways,  for  instance,  has  risen — yet  the 
request  for  more  revenue  to  meet  these  conditions  has  been 
met  with  vigorous  protests,  and  at  the  same  time  the  com- 
panies have  been  denounced  in  vitrolic  terms  if  the  service  is 
curtailed  or  is  not  maintained  up  to  the  accustomed  standard. 
A  notable  example  of  this  inconsistent  attitude  has  occurred 
in  Montreal,  where  owing  to  higher  wages  the  Tramways 
Commission  has  been  compelled  to  issue  a  higher  schedule 
of  fares.  The  claims  of  the  men  were  of  course  supported 
by  the  labor  organizations,  but  when  these  claims  compelled 
additions  to  the  fares,  the  Commission  was  fiercely  attacked 
by  a  labor  organization  for  adopting  the  only  method  by 
which  the  increased  wages  can  be  paid.  It  was  declared  to 
be  an  injustice  to  the  working  classes,  who,  according  to 
this  argument,  want  low  fares  and  high  wages.  That  way 
spells  bankruptcy. 

The  city  of  Montreal  appealed  to  the  Quebec  Utility 
Commission  against  the  proposed  fare  increases,  and  called 
in  Mr.  James  R.  Bibbins,  assistant  chief  engineer  of  B.  J. 
Arnold  &  Co.,  Chicago,  who,  instead  of  supporting  the  case 
for  the  city,  expressed  the  opinion  that  there  is  no  justifica- 
tion for  reducing  the  estimates  of  the  Commission  for  this 
year,  and  no  chance  of  lowering  the  fares  fixed  by  that  body. 
The  time  was  too  restricted  for  a  thorough  examination  of 
the  system,  but  he  made  some  suggestions  which  he  believei 
will  ultimately  result  in  more  economical  operation.  For  in- 
stance, he  is  of  opinion  that  there  should  be  efTorts  made  to 
standardize  power  plant  and  equipment,  which  will  take  time, 
and  also  to  eliminate  many  stops.  He  emphasized  the  fact 
that  rush  hour  service  is  the  most  expensive,  giving  a  num- 
ber of  reasons,  chiefly  because  of  continuous  fixed  charges 
on  equipment  used  only  al  certain  times.  The  cost  of  power 
to  deal  with  this  rush  traffic  is  also  necessarily  high.  An  im- 
portant fact  in  relation  to  the  cost  of  maintenance  and  re- 
newals was  also  brought  out.  While  the  quantity  of  work 
done  in  1918  was  only  about  80  per  cent,  of  work  done  in  1913, 
the  cost  was  over  120  per  cent,  higher  than  in  1913,  due  to  in- 
creased costs.  Mr.  Bibbin  favored  free  transfers  and  oppos- 
ed the  zone  system. 

The  position  taken  by  the  company  is  that  the  budget  is 
not  sufficient,  and  that  an  average  fare  of  6.6  cent's  should  be 
allowed  instead  of  5.9  cents  suggested  by  the  Tramways 
Commission.  The  result  of  adhering  to  the  Commission's 
estimates  will  be  a  deficit  of  a  million  dollars,  in  addition  to 
the  $1,300,000  already  incurred,  and  unless  still  higher  fares 
are  granted  a  larger  deficit  will  occur  every  succeeding  year. 
The  company  is  not  interested  in  the  distribution  of  the  bur- 
den of  additional  income,  but  in  securing  sufficient  revenue  to 
meet  all  obligations. 

The  Montreal  Tramways  Co.  admittedly  give  one  of  the 
best  services  on  the  Continent,  and  if  they  are  denied  an  ade- 
quate income,  owing  to  low  fares,  will  not  be  able  to  main- 
tain an  efficient  service,  and  the  public  will  thus  suffer. 
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An  Engineer's  Opinion  of  Ottawa  Conference 

At  the  luncheon  of  The  Electrical  Club  of  Toronto  on 
Friday,  Oct.  :j,  Mr.  Frank  R.  Ewart,  of  the  firm  of  Ewart 
and  Jacob,  consulting  electrical  engineers,  gave  an  interest- 
ing address,  summing  up  his  impressions  of  the  National 
Industrial  Conference  recently  held  at  Ottawa.  Mr.  Ewyrt 
was  chosen  by  the  Toronto  Section  of  the  American  Insti- 
tute of  Electrical  Engineers  to  represent  the  viewpoint  of 
the  technical  electrical  man  at  the  Conference,  as  one  of  the 
"third"  or  neutral  group.  In  this  third  group  were  a  number 
of  engineers. 

At  the  outset,  Mr.  Ewart  said,  it  became  evident  to  him 
that  the  Conference  was  more  or  less  in  the  nature  of  a 
contest,  but  the  antagonistic  attitude  seemed  to  disappear 
about  the  end  of  the  third  day  and  thereafter  there  was  a 
feeling  of  greater  openess  and  friendliness.  Labor  was  o'ut 
for  legislation;  it  was  their  apparent  belief  that  the  cure  for 
all  the  ills  of  this  country  was  legislation  ad  lib.,  while  it 
seemed  to  the  speaker  that  if  the  labor  men  could  have  got 
eighty  representative  employers  to  whole-heartedly  agree 
with  them  in  the  matter  of  wages  and  industrial  relations, 
there  would  be  no  need  for  legislation.  The  original  attitude 
of  the  employers  appeared  to  be  very  much  "stand-pat," 
their  chief  argument  being  "This  is  not  the  time."  This 
argument,  however,  was  silenced  by  a  labor  man  who  pointed 
out  that  the  employers  had  used  it  on  every  occasion  when 
a  progressive  suggestion  was  brought  forward. 

The  main  points  of  contention  were  the  eight-hour  day, 
collective  bargaining  and  recognition  of  unions,  and  on  these 
questions  no  agreement  was  reached.  In  the  matter  of  joint 
councils,  the  employers  and  the  employees  got  closer  to  an 
agreement,  though  they  favored  different  types  of  councils. 
The  labor  leaders  wanted  the  Whitley  plan,  which  is  based 
on  recognition  of  the  unions. 

An  outstanding  feature  of  the  conference  was  the  rela- 
tive debating  methods  and  skill  of  the  two  parties.  The  lab- 
or delegates  all  had  something  to  say  and  advanced  argu- 
ments on  behalf  of  their  proposals  which  were  certainly 
definite  and  clear-cut  and  well-expressed,  while  the  employ- 
ers' efforts,  outside  of  a  few  excellent  speeches  on  the  part 
of  some  of  the  leaders,  showed  up  poorly  by  comparison. 

M.  Ewart  pointed  out  that  commissions,  boards  and 
bureaus  had  been  recommended  to  deal  with  many  questions 
brought  up  at  the  conference,  but  its  real  value  would  be 
the  effect  it  might  have  on  the  minds  of  some  200  delegates 
and  the  impression  they  received  of  the  other  fellow. 


Courtesy— No  Investment  Rcquiicd, 
Returns  Are  Amazing 

Men, — hundreds  of  them,  yes  thousands  have  longed  for 
an  opportunity  to  "show", — for  the  chance  to  get  somewhere 
in  the  game  of  salesmanship.  They  finally  get  the  chance,  the 
opportunity.  They  are  drilled  by  their  managers, — lectured 
at  meetings,  collectively  and  individually.  Then  how  do  they 
measure  up?  Not  all,  but  a  large  per  cent.,  something  like 
the  following: 

Late  one  night  on  a  train  leaving  for  the  South,  I  chanc- 
ed to  make  the  acquaintance  of  a  gentleman  from  my  home 
city.  During  our  conversation  he  inquired  as  to  what  busi- 
ness I  was  interested  in.  This  information  I  gave  him, 
whereupon  he  casually  went  on  to  say  that  his  wife  had  had  a 
vacuum  cleaner  out  at  his  home  on  trial  only  about  two  weeks 
before. 

He  went  on  to  say  what  a  wonderful  device  an  elecric 
cleaner  is  and  how  thoroughly  he  was  sold  on  such  devices  for 
lightening  the  work  of  his  wife  around  the  home.  During  our 
talk  on  the  subject  he  informed  me  that  had  the  salesman 
been  just  half  civil  and  shown  the  least  amount  of  courtesy 


to  his  wife  that  she  would  have  purchased  the  cleaner  from 
him.  As  a  result,  of  his  lack  of  judgment,  she  ordered  him 
out  of  the  house. 

The  cleaner  was  sent  back, — not  because  the  work  il  ac- 
complished was  unsatisfactory,  not  because  the  price  was  too 
high, — not  because  she  was  a  "joy  rider"  as  some  salesmen 
are  wont  to  term  some  prospects,  but  because  the  salesman 
forgot  that  he  was  doing  the  selling — not  the  buying.  Lack 
of  courtesy  and  his  willingness  to  quarrel  lost  him  that  sale. 
His  lack  of  commonsense  lost  him  his  commission  and  the 
office  the  profit  on  the  sale.  And  more,  he  made  an  enemy  ot 
a  woman  who  really  wanted  to  purchase  a  cleaner.  What  her 
comments  will  be  to  her  friends,  we  can  just  imagine,  but 
we  are  dead  sure  they  won't  be  favorable. 

I  inquired  of  my  new  acquaintance  as  to  the  make  of  the 
cleaner  he  had  tried.  When  he  told  me  that  it  had  been 
the  machine  manufactured  by  my  own  firm,  my  estimation  of 
the  salesmen  dropped  a  good  fifty  per  cent.  I  apologized  for 
the  salesman  and  explained  the  best  I  could  what  we  were  up 
against  in  the  way  of  salesmen. 

Immediately  upon  arrival  at  the  Branch  Office  in  the 
morning  I  looked  back  over  the  records  of  demonstrations 
and  learned  the  salesman's  name  who  had  "been  out  on  that 
prospect.  Sure  enough,  the  demonstration  card  had  been 
marked,  "J.  R.-ng,"  meaning,  joy  rider,  no  good. 

The  point  is,  that  the  salesman  who  had  made  this  par- 
ticular demonstration  was  a  man  who  we've  spent  many  hours 
with, — one  who  we've  tried  to  take  more  than  a  passing  in- 
terest in,^one  who  has  had  the  opportunity  to  sit  in  on  sales 
meetings  and  gather  valuable  information  and  instruction. 
In  fact,  he  is  better  than  the  average  as  far  as  the  closing  of 
sales  is  concerned,  but  his  fatal  error,  his  mistake  'is,  his 
willingness  to  "fight"  prospective  customers.  Courtesy 
doesn't  mean  any  more  to  him  than  milk  does  to  a  fish.  It 
is  his  own  undoing, — it  will  forever  keep  him  back,  and  he, 
like  a  great  many  other  salesmen,  will  wake  up  and  realize 
some  day  when  it  is  too  late,  when  opportunity  has  slipped 
by,  that  more  flies  are  caught  by  molasses  than  by  vinegar. 

To  be  courteous,  pleasing,  accommodating,  costs  a  sales- 
man nothing.  The  average  woman  expects  courtesy.  She 
confers  the  favor  in  purchasing,  not  the  salesman  or  the 
person  he  sells. 

More  sales  are  lost  by  retail  salesmen  because  of  their 
snippiness,  their  willingness  to  "fight"  prospective  purchasers, 
and  their  lack  of  courteousness  than  because  of  any  lack  of 
knowledge  of  the  article  they  are  selling. 

All  the  sales  meetings  that  can  be  held,  all  the  books  on 
salesmanship  that  have  or  can  be  written  are  as  worthless  as 
glasses  on  a  blind  man,  if  the  one  attribute,  courtesy,  is  push- 
ed to  the  back  ground  by  snippiness  and  sarcasm. 

Courtesy, — it  gets  the  salesman  the  orders  and  costs  him 
nothing.  Be  a  dispenser  of  it  and  in  many  a  tight  pinch  it'll 
"bring  home  the  bacon"  when  the  technical  points  are  like  so 
much  water  on  a  duck's  back. — From  Eureka  "Volume  and 
Velocity." 


Inspected  Shawinigan  Properties 

A  party  of  members  of  the  Senate,  at  the  invitation  of 
Senator  Smeaton  White,  on  October  4  visited  Shawinigan 
and  Grand'Mere,  P.  Q.,  and  inspected  the  plants  of  the  Shaw- 
inigan Water  &  Power  &  Allied  Companies.  Members  of 
the  party  spoke  in  terms  of  high  appreciation  of  the  develop- 
ment in  generating  power  and  in  the  electro-chemical  indus- 
tries. The  object  of  the  visit  was  to  demonstrate  the  enor- 
mous progress  which  has  been  made  in  power  development 
as  related  to  industries  and  also  to  make  members  of  the 
Senate  better  acquainted  with  the  growth  in  the  pulp  and 
paper  industries. 
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The  Viewpoint  of  "The  Man  on  the  Street" 

Public  Utilities  are  at  all  Times  on  Trial  Before  the  Court  of  Public  Opinion. 
A  Splendid  Address  Before  the  N.  E.  L.  Association 

 '■  ^By  S.  M.  Kennedy*  " 


If  there  is  any  class  of  business  which  is  at  all  times  on 
trial  before  the  great  court  of  public  opinion  it  is  that  of  the 
Public  Utility  Corporation.  The  establishments  of  the  mer- 
chant, the  manufacturer  and  other  industries  are  operated 
from  eight  to  ten  hours  daily — on  the  working  days  only — 
but  the  central  station  company  must  be  ready  to  supply  in- 
stant service  day  and  night,  week-days  and  Sundays,  feast 
days  and  fast  days,  high  days  and  holidays.  The  jury  is  in 
constant  session  taking  cognizance  of  the  evidence  which  is 
being  given,  and  be  the  testimony  good  or  bad,  honest  or  dis- 
honest, worthy  or  unworthy,  no  item  is  overlooked  when  the 
times  arrives  to  review,  sum  up  and  render  a  verdict.  The 
utility  company  cannot  select  its  jurors  as  they  are  selected 
by  the  opposing  attorneys  in  a  trial  in  court.  Its  jurors  are 
selected  by  the  destiny  that  groups  men  together  in  cities 
and  communities.  These  jurors  may  not  be  challenged,  but 
must  be  accepted  with  all  the  bias  or  prejudice  they  may 
bring  to  the  trial.  Consequently  it  may  be  the  part  of  wisdom 
for  the  heads  of  public  utility  organizations  to  study  the 
jurors — to  analyze  and  diagnose  any  causes  for  suspicion, 
prejudice  and  opposition  to  the  end  that  the  evidence  may  be 
so  influenced  and  directed  by  liberal  policies  and  enlightened 
management  that  the  verdict  may  be  a  source  of  every  day 
satisfaction.  Certain  conditions  surrounding  the  operation 
of  a  public  utility's  business  are  fixed  and  cannot  be  altered, 
and  such  being  the  case,  operation  should  be  so  adjusted 
that  these  conditions  may  be  recognized,  and,  if  possible, 
used  to  advantage.  It  is  as  advisable  for  a  corporation  to 
be  philosophical  when  dealing  with  the  inevitable,  as  it  is  for 
individual — both  may  well  agree  with  James  Whitcomb 
Riley: 

"It  ain't  no  use  to  grumble  and  complain, 
It's  just  as  cheap  and  easy  to  rejoice; 
When  God  sorts  out  the  weather  and  sends  rain, 
Why — rain's  my  choice!" 

It  is  probably  safe  to  say  that  three-fourths  of  the  mis- 
takes that  the  Central  Station  man  makes  in  his  intercourse 
with  the  public  are  made  because  he  does  not  really  know 
the  things  he  thinks  he  knows.  If  the  Central  Station  is 
constantly  on  trial,  had  it  not  better  keep  its  eye  on  the 
juror  and  if  possible  get  his  viewpoint  There  was  a  time 
when  it  was  thought  the  juror  could  be  ignored — that  he 
had  to  take  what  was  given  him  and  be  quiet — but  now 
things  are  different.  A  Russian  proverb  says:  "Time  does 
not  bow  to  you,  you  must  bow  to  time."  Today  it  is  per- 
haps better  to  bow  alike  to  time  and  the  juror  and  take  them 
both  into  consideration.  The  juror  can  only  be  fixed  by 
some  one  obtaining  his  viewpoint — that  is,  by  the  corpora- 
tion man  looking  at  the  business  from  the  outside,  or  as  it 
is  seen  by  the  Man  in  the  Street. 

The  Man  in  the  Street  is  a  many  sided  individual  in 
some  respects,  but  in  the  main  he  will  be  found  reasonable, 
tractable  and  not  unfriendly.  In  my  efforts  to  illustrate  the 
different  angles  of  observation  from  which  the  Man  in  the 
Street  looks  inward  at  your  business,  I  will  endeavor  to 
develop  five  sides  of  his  character.  It  will  be  distinctly 
understood  that  I  am  not  advising  anyone  how  to  change 
or  conduct  his  business.  Long  ago  I  learned  it  is  permis- 
sible to  express  an  opinion — but  advice  should  be  sent  by 

♦General  Agent  Southern  California  Edison  Company. 


slow  freight.  The  Man  in  the  Street  has  some  advantages 
not  possessed  by  the  man  inside,  and  the  man  on  the  in- 
side can  well  afford  to  listen  if  the  man  on  the  outside  has 
anything  to  say.  The  five  angles  from  which  the  Man  in 
the  Street  will  here  be  considered  are  (1)  The  Impressionist, 
(2)  The  Student,  (3)  The  Human  Being,  (4)  The  Customer 
and  (5)  The  Investor. 

The  Impressionist. 

It  has  been  truly  said  that  trifles  make  perfection,  but 
perfection  is  no  trifle.  As  an  impressionist,  the  Man  in  the 
Street  is  either  consciously  or  subconsciously  influenced  by 
what  appear  to  be  trifles.  Daily  as  he  proceeds  on  his  way 
he  observes  the  properties  and  employees  of  the  Central 
Station.  Do  they  impress  him  favorably  or  do  they  irritate 
him?  What  pleases  him  and  why?  When  is  he  jarred  and 
for  what  reason?  As  he  looks  along  the  principal  streets 
in  his  town  do  the  pole  lines  impress  him  as  being  clean- 
cut  and  regular?  Are  the  poles  located  in  the  least  ob- 
jectionable places  and  are  the  services  run  with  any  regard 
to  appearance?  Sometimes  he  sees  lines  that  appeal  even 
to  a  layman  as  being  carefully  planned  and  excellently  con- 
structed. Sometimes  he  observes  that  a  ctreet  or  highway 
is  needlessly  disfigured  by  irregular  poles,  ragged  wires  and 
sloppy  construction.  Don't  imagine  these  conditions  are 
not  observed  by  the  Man  in  the  Street.  They  speak  for 
themselves  and  later  on,  if  'they  are  not  remedied  or  made 
less  objectionable,  the  Man  in  the  Street  is  liable  to  make  a 
noise  which  will  sound  to  the  Central  Station  like  having 
to  spend  a  lot  of  money  for  removal  of  such  lines  or  maybe 
the  installation  of  underground  construction  in  their  place. 
How  about  the  stations,  sub-stations,  warehouses  and 
garages?  Do  they  always  present  a  creditable  appearance? 
Could  the  grounds  around  them  be  kept  more  tidy  and  would 
some  needed  repairs  or  a  coat  of  paint  on  some  buildings 
make  a  better  impression?  The  Man  in  the  Street  misses 
nothing.  He  knows  whether  you  are  propeily  maintaining 
your  property  or  allowing  it  to  degenerate.  If  objectionable 
conditions  continue  without  improvement,  he  may  charitably 
conclude  you  are  in  a  rut,  and  he  knows  that  the  only  dif- 
ference between  a  rut  and  the  grave  is  in  its  dimensions. 

The  Man  in  the  Street  has  business  in  your  office  occa- 
sionally. Is  it  an  up-to-date  office,  with  an  open,  inviting 
appearance,  or  is  it  one  of  the  old,  forbidding  type,  with 
high  railings,  with  little  windows  for  the  clerks  to  look 
through  at  customers  and  the  customers  must  stand  off  and 
meekly  take  whatever  may  be  handed  them  A  pleasant, 
cheerful  office  is  an  invitation  to  come  again,  and  no  one 
realizes  it  more  than  the  Man  in  the  Street.  Are  the  clerks 
neatly  dressed — the  men  with  clean  clothes  and  clean- 
shaven faces,  and  the  women  in  such  costumes  and  colors 
as  befit  their  work  Is  the  Manager  easily  accessible  or 
is  he  locked  in  behind  a  closed  door  where  he  cannot  see 
his  assistants  and  where  the  company's  customers  cannot 
see  him?  High  railings,  dark  partitions  and  closed  doors 
impress  the  Man  in  the  Street  as  belonging  to  ways  tha't 
are  dark  and  secrets  that  are  deep.  Open  offices  invite  him 
to  inspect  and  he  is  liable  to  say  to  himself  that  an  invitation 
to  inspect  implies  that  there  is  nothing  to  conceal. 

I  have  heard  some  men  say,  "What  does  it  matter  to 
the  Man  in  the  Street  how  we  maintain  our  property?  We 
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get  no  more  revenue  from  him  if  our  .lines  are  straight  or 
crooked,  our  buildings  and  property  tidy  or  dirty  and  our 
offices  inviting  or  the  reverse!  He  gets  the  service  just  the 
same."  There  is  the  great  mistake.  You  are  part  of  the 
community  in  which  he  lives  and  takes  a  pride.  Your 
methods  either  help  the  community  or  hurt  it.  If  your 
methods  please  him,  he  will  ultimately  take  more  liberally 
of  your  service,  and  your  income  will  be  correspondingly 
greater.  The  impressionist -side  of  the  Man  in  the  Street 
is  one  that  should  be  regarded  as  highly  important  and  not 
to  be  slightingly  ignored  or  carelessly  overlooked. 

The  Student. 

The  one  thing  that  is  most  frequently  overlooked  in 
connection  with  the  Central  Station  business  is  that  the 
company  is  distributing  an  intangible  commodity.  The  pur- 
chaser does  not  see  what  he  is  buying,  as  is  the  case  with 
ordinary  merchandise.  He  cannot  tell  when  he  pays  his 
6ills  that  he  is  paying  only  for  what  he  has  received.  His 
senses,  which  are  useful  in  buying  some  things,  do  not 
help  him  in  his  purchases  of  electricity.  Under  conditions 
like  these,  something  must  be  relied  upon  to  take  the  place 
of  the  senses  and  the  only  substitute  is  confidence.  Now 
the  average  Man  in  'the  Street  wants  to  know  just  where 
he  is  at  when  spending  his  money,  and  the  Central  Station 
Company  should  make  it  easy  for  him  to  learn  all  that  is 
possible  concerning  the  real  facts  surrounding  the  produc- 
tion and  distribution  of  electricity.  The  Man  in  the  Street 
will  study  conditions  and  reach  his  own  conclusions  about 
your  business.  If  the  truth  is  spread  before  him  for 
thoughtful  inspection,  his  conclusions  are  liable  to  be  favor- 
able. If,  however,  he  becomes  saturated  with  mis-informa- 
tion concerning  the  methods  and  aims  of  the  Central  Station, 
then  his  ideas  will  be  perverted  and  his  attitude  prejudiced. 
The  Man  in  the  Street  is  reasonable  and  willing  that  a 
company  giving  good  service  should  receive  a  fair  return 
on  its  investment.  However,  in  a  reasonable  manner  he 
must  be  shown  what  is  the  investment  and  what  constitutes 
a  fair  return  thereon. 

Perhaps  there  is  nothing  more  important  for  the  Man 
in  the  Street  to  study  than  the  subject  of  what  is  good  ser- 
vice and  how  it  may  be  obtained.  If  he  is  a  lighting  con- 
sumer he  ought  to  be  informed  as  to  the  difference  between 
ordinary  light  and  scientific  illumination.  He  should  be  ad- 
vised that  he  may  often  have  better  lighting  at  less  cost,  by 
using  more  modern  methods.  If  he  is  a  power  consumer  his 
installation  should  be  inspected  and  where  conditions  indi- 
cate wasteful  consumption,  the  way  should  be  pointed  to- 
ward more  economical  operation.  He  should  be  instructed 
that  when  he  has  troubles  with  his  service  he  should  tell 
them  to  the  company  and  not  to  his  neighbor.  He  should 
know  what  department  of  the  company  to  communicate  with 
and  what  is  the  telephone  number. 

Does  the  Man  in  the  Street  know  that  all  rates  for 
service  are  subject  to  approval  by  the  State  Public  Utility 
Commission?  Does  he  know  that  these  rates  are  ordered 
or  approved  only  after  exhaustive  investigations  made  by 
the  Commission's  experts  as  to  the  company's  actual  in- 
vestment, operating  expenses,  and  depreciation  charges,  and 
are  calculated  to  yield  only  a  small  return  on  the  capital 
invested  Does  he  know  that  the  Central  Station  Company 
cannot  raise  a  rate  or  increase  a  charge  without  an  order 
from  the  utility  commission  after  a  public  hearing  has  been 
held?  Does  he  know  that  in  fixing  rates  the  utility  com- 
mission does  not  consider  the  company's  bonded  indebted- 
ness or  outstanding  capital  stock  as'  a  basis  for  calculating 
what  should  be  the  company's  net  earnings?  Does  he  know 
lhat  the  Central  Station  Company  cannot  issue  any  securi- 
ties without  the  approval  of  the  utility  commission,  and  that 
the  company  must  show  how  every  dollar  derived  from  the 


sale  of  securities  is  to  be  spent?  Does  he  know  that  the 
return  the  company  is  allowed  to  earn  on  its  investment 
is  not  sufficient  to  provide  for  extensions  and  betterments, 
and  that  for  such  purposes  new  money  must  come  from  the 
sale  of  the  company's  securities  to  investors?  Does  the 
Man  in  the  Street  know  that  if  he  has  a  grievance  agamst 
the  company  he  may  make  a  complaint  to  the  utility  com- 
mission, and  his  trouble  will  be  thoroughly  ihvestigaled? 
These  are  matters  for  the  Man  in  the  Street  to  study.  At 
times  they  mystify  and  bother  him,  but  the  more  he  learns 
regarding  public  regulation,  the  more  he  is  liable  to  es- 
teem the  utility  commission,  respect  the  company  and  be 
satisfied  that  his  individual  interests  are  fully  protected. 
With  a  proper  understanding  of  public  regulation  the  Man 
in  the  Street  has  a  better  grasp  of  the  economic  law  of 
natural  monopoly.  As  a  student,  he  may  well  consider 
some  chapters  from  the  records  of  disaster  that  are  written 
in  the  history  of  many  cities  and  towns  in  America  where 
rival  utility  companies  have  attempted  to  operate  in  the 
same  field,  where  that  field  is  properly  served  by  one  com- 
pany at  reasonable  rates.  His  study  will  develop  that  unfair 
competitive  conditions  are  ultimately  disadvantageous  to  the 
consumer,  who  by  increased  rates  must  inevitably  pay  for 
the  destruction  caused  by  unnecessary  competition.  All 
publicity  of  misinformation  should  be  counteracted  by  even 
greater  publicity  of  true  conditions.  Truth  is  mighty  and 
if  the  Man  in  the  Street  may  study  and  grasp  its  meaning 
he  will  eventually  become  a  defender  of  the  Central  Station 
and  an  ardent  advocate  of  its  service. 

The  Human  Being. 

Quite  recently  the  manager  of  one  of  the  districts 
operated  by  a  large  utlity  company  in  this  state  received 
a  letter  from  a  consumer  reading  as  follows: 

"Ordinarily  when  we  pay  an  account  promptly,  we  feel 
we  have  fulfilled  our  obligation,  but  in  your  cases  we  are 
moved  to  something  more,  and  the  purpose  of  this  letter 
is  to  thank  you  for  the  businesslike  manner  in  which  our 
transactions  with  your  company  have  been  handled.  Fur- 
thermore, we  have  enjoyed  that  indefinite  'something'  which 
goes  with  your  service,  and  which  makes  it  a  pleasure  to  do 
business  with  you." 

The  Man  in  the  Street  is  a  human  being  and  that  in- 
definable "something"  referred  to  is  a  recognition  of  the 
tactful,  attentive  courtesy  displayed  to  him  as  an  individual. 
This  attribute  attracts  new  consumers,  and  makes  the  older 
ones  feel  at  ease  and  satisfied.  It  iS,  in  fact,  the  open  sesame 
to  the  public  good  wiM,  without  which  no  company  can 
continue  to  be  successfully  operated.  The  rulings  and  or- 
ders of  utility  commissions  may  govern  the  quality,  manu- 
facture and  distribution  of  a  commodity,  but  they  do  not 
stipulate  what  shall  be  the  attitude  to  the  individual  con- 
sumer.   That  is  left  to  the  management. 

The  Man  in  the  Street  dislikes  to  be  herded — he  hates 
to  be  known  as  one  of  so  many  thousand  consumers  a  com- 
pany may  have  in  a  community.  He  likes  to  be  considered 
as  an  individual,  and  if  he  is  known  by  his  name,  he  likes 
it  better  still. 

From  my  own  residence  I  have  occasion  to  send  quite 
a  few  long  distance  messages  over  the  telephone.  There 
are  two  Long  Distance  Companies,  and  heretofore  I  have 
always  been  prejudiced  in  favor  of  the  older  company.  When 
I  ask  for  Long  Distance,  the  routine  is,  "Number,  please? 
Your  own  number?  Your  name?"  Recently,  at  certain 
hours  of  the  day,  a  new  operator  is  on  my  line  at  the  office 
of  the  other  company.  I  have  never  seen  her  and  do  not 
know  her  name.  When  she  says,  "Number,  please?"  I 
may  say,  "10621."  When  she  says,  "Your  own  number," 
I  say,  "571-W,"  and  then  instead  of  saying  "Name,  please?" 
she  says,  "Oh,  yes,  Mr.  Kennedy."    Now,  I  am  the  Man  in 
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the  Street.  I  like  my  individuality  recognized,  and  because 
of  that  girl's  tact,  my  business  seems  to  be  gravitating  to 
her  company. 

Much  of  the  criticism  directed  against  Utility  Companies 
might  be  dispelled  or  relieved  by  a  broad-minded  policy  in 
handling  complaints,  in  which  each  case  is  treated  as  an  op- 
portunity for  acquaintanceship  with  the  consumer  and  each 
complaint  is  given  an  individuality,  by  impartial  and  critical 
investigation.  A  complaint  is  an  opportunity  to  make  a 
friend,  and  the  opportunity  is  with  the  individual  in  parti- 
cular and  not  with  the  class  of  complaint  in  general.  To 
satisfy  means  to  hold  business  that  probably  was  difficult 
and  costly  to  get.  To  satisfy  means  the  keeping  of  o'd 
friends  and  the  making  of  new  ones — and  friends  build  up 
a  business.  In  handling  complaints,  words  are  only  one 
means  of  expression  and  manner  is  quite  .as  important;  a 
kindly  and  courteous  manner  is  not  only  the  sign  and  mark 
of  a  self-respecting  man,  but  it  is  to  words  what  oil  is  to 
machinery  in  making  them  move  effectively  to  their  pur- 
pose. The  Man  in  the  Street  gives  many  opportunities  for 
Utility  Company  employees  to  know  him  and  please  him. 
Perhaps  no  opportunity  occurs  more  frequently  than  in  the 
payment  of  bills.  He  probably  calls  at  your  office  for  this 
purpose  once  a  month.  If  he  makes  such  a  call,  pays  nis 
money  and  has  his  receipt  handed  him  without  word  or 
recognition  from  the  employee,  he  misses  something  and  an 
opportunity  for  the  company  has  been  lost.  If  the  next  time 
he  calls  the  clerk  says  "Thanks"  when  handing  the  receipt 
he  feels  a  slight  recognition  of  his  existence.  If  on  a  third 
call  the  clerk  says  "Thank  you"  he  feels  more  interested 
and  if  on  the  fourth  call  to  pay  mo'ney  there  should  be  a 
clerk  with  tact  enough  to  see  the  name  on  the  bill,  nnd 
when  returning  the  receipt  to  say  "Thank  you,  Mr.  Jones," 
the  Man  in  the  Street  goes  out  with  an  appreciative  smile, 
and  the  thought  in  his  mind  that  he  is  known  as  a  consumer 
and  recognized  as  an  individual.  Too  much  importance  can- 
not be  placed  upon  the  treatment  of  the  Man  in  the  Street 
as  an  individual  who  appreciates  all  the  niceties  in  the  re- 
lations of  one  human  being  to  another,  and  above  all  he  ap- 
preciates— 

"How  sweet  and  gracious,  even  in  common  speech, 
Is  that  fine  sense  which  men  call  Courtesy! 
Wholesome  as  air  and  genial  as  the  light, 
Welcome  in  every  clime  as  breath  of  flowers. 
It  transmutes  aliens  into  trusting  friends. 
And  gives  its  owner  passport  round  the  globe." 

The  Customer. 

Some  years  ago  in  a  certain  Western  city  where  there 
were  three  electric  companies  competing  for  business,  a  new 
theater  was  in  course  of  construction.  The  three  companies 
had  identical  rates  for  serving  so  that  element  did  not  enter 
into  the  competitive  conditions.  Mr.  X,  the  business  mana- 
ger of  Company  "A,"  was  watching  the  situation  closely, 
and  became  somewhat  discouraged  when  the  report  was 
brought  to  him  that  the  owner  of  the  new  building  was  a 
stockholder  in  Company  "B"  and  naturally  would  influence 
the  lessee  to  sign  with  Company  "B."  Another  report  he 
received  was  that  there  existed  a  racial  affiliation  between 
one  of  the  directors  of  company  "C"  and  the  lessee  of  the 
theater,  and  that  Company  "C"  was  sure  to  get  the  business. 
The  lessee  lived  in  a  city  several  hundred  miles  distant. 
One  evening  as  the  manager  of  company  "A"  was  about 
to  close  his  desk,  the  office  door  opened  and  a  stranger 
walked  in.  He  asked  the  manager  if  he  were  Mr.  X,  and 
receiving  a  reply  in  the  affirmative,  he  stated  he  was  the 
lessee  of  the  new  People's  Theater  and  wished  to  arrange 
for  service.  He  explained  to  Manager  X  that  there  had 
been  much  influence  used  to  swing  his  business  elsewhere,, 
but  that  men  in  the  theatrical  business  had  a  way  of  in- 


quiring from  each  other  about  certain  matters.  He  had  in- 
quired from  other  theater  managers  as  to  which  company 
gave  the  best  service,  and  Manager  X  was  informed  that 
not  only  the  theater  men  receiving  service  from  his  com- 
pany, but  others  in  the  city  all  agreed  that  Company  "A" 
gave  the  finest  service,  and  looked  after  its  customers  in 
the  most  satisfactory  manner.  The  Man  in  the  Street  listens, 
inquires  and  uses  his  own  judgment  when  he  is  going  to 
give  his  business,  and  your  record  for  attention  to  the  little 
things  in  service  may  often  win  you  big  revenue  producing 
contracts. 

A  central  station  plant  ought  to  be  loaded  twenty-four 
hours  daily.  It  does  not  have  to  sleep.  The  load  curve 
ought  to  be  a  straight  line,  before  the  electrical  consumption 
of  any  community  has  reached  the  saturation  point.  New 
consumers  are  desirable,  but  the  development  of  increased 
business  with  existing  customers  is  still  more  desirable.  For 
greater  business  from  present  investment  we  must  cultivate 
the  Man  in  the  Street.  It  may  be  considered  an  axiom  that 
no  consumer  is  using  as  much  as  he  could  take  to  his  own 
advantage,  and  the  most  profitable  business  is  produced  by 
inducing  consumers  to  increase  the  number  of  uses  of 
electricity.  Much  time  and  money  have  been  spent  in  the 
past  in  an  endeavor  to  clip  a  small  percentage  from  the  cost 
of  manufacturing  and  delivering  a  kilowatt-hour.  Econ- 
omies o-f  operation  are  to  be  commended,  but  the  time  has 
passed  when  it  is  simply  a  question  of  jumping  a  set  of 
service  wires  to  the  consumer's  premises,  and  dumping  a 
few  kilowatt-hours  there  each  month.  The  time  has  come 
when  it  is  up  to  us  to  interest  ourselves  more  than  ever  be- 
fore in  the  manner  and  method  of  using  our  product  on  the 
consumer's  premises,  so  that  the  greatest  possible  economies 
and  benefits  may  be  secured. 

The  Man  in  the  Street  knows  of  no  saturation  point, 
neither  should  we.  The  Man  in  the  Street  is  willing  that 
the  annual  consumption  per  capita  should  increase  year  by 
year  if  he  is  benfitted  thereby.  It  is  up  to  us  to  show  him 
that  electricity  and  convenience  are  synonymous  and  in 
what  direction  new  benefits  may  be  obtained.  There  is  no 
limit  to  intensive  development  of  this  kind — but  it  cannot 
be  obtained  by  wishing  and  waiting.  The  point  upon  which 
this  whole  question  of  business  development  hangs  is  the 
ability  to  let  the  people  know — in  other  words,  to  create  ttie 
desire.  The  Man  in  the  Street  must  be  informed  so  that  he 
may  be  fully  advised  as  to  the  possibilities  of  electric  serv- 
ice in  the  lightening  of  labor  and  in  adding  comfort  and 
good  cheer  to  the  life  of  mankind.  He  is  already  in  a  re- 
ceptive condition  and  is  only  waiting  to  be  shown  the 
wonderful  capacity  of  electric  energy  in  performing  almost 
everything  within  the  range  of  industrial  and  commerci«fl 
life.  All  we  need  is  men  who  have  a  thorough  practical  and 
intimate  knowledge  of  the  possibilities  in  the  use  of  electric 
service.  The  possession  of  this  knowledge  fills  them  with 
confidence  and  enthusiasm,  so  that  when  they  talk  to  the 
Man  in  the  Street,  the  battle  is  as  good  as  won.  Obstacles 
are  swept  aside,  objections  are  over-ruled,  competitions  are 
annihilated  and,  by-and-by,  the  Man  in  the  Street,  far  from 
being  saturated,  will,  like  Oliver  Twist,  only  ask  for  more. 

The  Investor. 

The  problem  as  to  the  future  of  public  utility  companies 
is  one  which  occupies  considerable  attention  in  the  public 
mind  to-day,  and  is  one  which  is  of  vital  importance  to  the 
utility  company  and  the  public.  There  is  a  competition  go- 
ing on  between  public  control  and  private  ownership.  Public 
control  is  attractive  to  many,  but  even  its  friends  acknowl- 
edge that  because  of  certain  inherent  conditions  it  must 
travel  a  long  way  before  it  reaches  success.  Private  owner- 
ship has  pioneered,  nursed  and  developed  the  business,  and 
the  same  qualifications  which  have  produced  so  much  good 
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work  in  the  past  should  enable  it  to  continue  and  progress 
in  the  future.  There  is  a  greater  need  for  co-operation  be- 
tween the  utility  company  and  tlie  consumer  than  ever  be- 
fore. But  co-operation  is  a  matter  of  give  as  well  as  take. 
Sometimes  it  amounts  to  doing  the  other  fellow's  way  when 
he  won't  do  ours.  The  Man  in  the  Street  is  thinking  as  he 
never  did  before— lie  looks  at  the  utility  company  and  be- 
lieves it  is  prosperous.  Why  should  he  not  share  in  its 
prosperity?  Some  wise  man  has  said  the  best  way  to  con- 
serve private  ownership  is  to  increase  the  number  of  private 
owners.  Who  is  brave  enough  to  say  that  it  is  not  the 
answer  to  the  problem  This  is  an  age  of  frankness,  direct- 
ness and  simplicity.  If  you  really  want  more  stockholders 
among  your  customers,  you  must  go  after  them  candidly  and 
openly.  Don't  tell  them  the  benefit  will  be  theirs  only — 
but  that  the  advantages  will  be  mutual.  Not  long  ago  one 
of  the  power  companies  in  this  State  received  authority  to 
add  a  temporary  surcharge  to  its  rates.  A  certain  consumer 
living  in  the  territory  supplied  went  to  his  neighbor  one 
day  and  said,  "How  about  this  surcharge  the  power  com- 
pany is  collecting?  Don't  you  think  we  had  better 
look  into  it?"  The  neighbor  replied,  "No,  I  have  been 
making  inquiries  regarding  the  uncontrollable  expenses  our 
company  has  had  to  face,  and  we  feel  that  the  surcharge 
is  justified."  The  other  man  exclaimed,  "What  do  you  mean 
by  'our  company'?"  The  reply  was,  "Oh,  I'm  a  stockholder 
of  the  Power  Company." 


What  better  plan  for  its  own  protection  and  prosperity 
can  a  public  utility  company  adopt  than  by  making  the  Man 
in  the  Street  a  full  partner  in  the  organization?  If  the  com- 
pany is  properly  managed,  if  it  has  made  a  favorable  im- 
pression upon  the  Man  in  the  Street,  he  is  already  predis- 
posed in  its  favor,  and  it  will  not  be  difficult  to  convince 
him  that  in  order  to  make  the  relationship  perfect,  he  should 
be  a  stockholder.  His  desire  to  become  a  stockholder  will 
probably  be  in  direct  relation  to  the  treatment  he  may  have 
received  from  your  company  in  the  past,  and  if  he  has  been 
well  treated  the  amount  of  stock  he  will  take  will  probably 
be  limited  only  by  his  financial  capacity. 

The  conclusion  which  I  have  attempted  to  lead  up  to  in 
the  presentation  of  this  address  is  that  human  beings  are 
not  like  merchandise,  nor  are  they  to  be  handled  like  mer- 
chandise. Dealing  with  the  Man  in  the  Street  is  a  problem 
in  personality,  and  it  is  through  the  point  of  contact,  wher- 
ever it  may  be:  at  the  counter,  over  the  telephone,  through 
correspondence  or  when  and  where  service  may  be  rendered, 
that  the  favorable  impressions  are  created  which  ultimately 
affect  the  prosperity  of  the  utility  company.  The  physical 
assets  of  a  corporation  may  be  of  fabulous  value  and  may 
make  a  handsome  showing  in  an  annual  report  to  share- 
holders, but  the  value  of  that  intangible  asset,  the  confidence 
and  good  will  of  the  Man  in  the  Street,  may  be,  after  all, 
the  one  great  element  which  produces  earning  power  and 
gives  stability  to  the  property. 


Accidents  to  Men  who  Handle  Power  Lines  are  Out 
of  Proportion — and  Largely  Preventable 


Accidents  to  employees  of  electric  light  and  power  com- 
panies show  a  very  large  percentage  to  the  men  who  handle 
the  lines  as  compared  with  other  occupations  incident  to  this 
industry. 

Rules,  regulations  and  precautionary  notices  regarding 
the  handling  of  live  lines  are  issued  by  many  electric  light 
and  power  companies  and  because  of  these  rules  and  regula- 
tions, it  is  often  assumed  that  dead  lines  only  are  handled, 
and  in  many  cases  no  provision  is  made  to  take  care  of  work 
on  live  lines,  that  is,  insulating  tools  and  appliances  are  not 
considered  necessary  and  instructions  for  handling  the  work 
on  live  lines  are  omitted. 

It  should  be  remembered  that  some  lines  must  be  handled 
alive  if  continuous  service  is  to  be  obtained,  and  caution  is 
necessary  whether  the  lines  are  dead  or  alive.  Work  on  dead 
lines  is  mostly  of  an  emergency  nature.  It  is  often  done 
hurriedly  and  at  night  and  the  lines  worked  upon  are  generally 
in  close  proximity  to  live  conductors.  With  proper  care  and 
equipment  live  lines  can  be  handled  safely.  Why  is  it  not 
good  practice  to  keep  the  lines  energized  and  handle  them 
accordingly? 

The  following  paper  was  read  before  a  recent  meeting  of 
the  Michigan  Section  of  the  National  Electric  Light  Associ- 
ation. It  contains  some  brief  instructions  to  employees  of 
electric  light  and  power  companies  covering  the  safe  hand- 
ling of  live  lines  and  equipment. 

Working  Safely  on  Live,  High  Tension  Lines — Live  Lines 
and  Circuits  Ordinarily  Dangerous 
Ordinarily  live,  high  tension  conductors  are  dangerous 
to  touch  or  approach,  and  they  can  only  be  handled  safely  by 
those  who  have  been  properly  trained  and  eqjuipped  for  the 
work.  Energized  electric  light  and  power  circuits  should 
be  handled  carefully  under  all  conditions,  and  in  no  circum- 


stances is  greater  caution  required  than  in  the  installation  and 
repair  of  high  tension  lines  and  equipment. 

Hazards  Not  Only  Electrical 

Some  causes  of  accidents  are  common  to  most  industries, 
and  the  danger  to  the  electrical  worker  is  not  only  due  to 
shocks  and  burns,  but  also  to  falls  from  towers,  poles  or 
other  elevated  structures.  Many  conductors  are  placed  un- 
derground, in  conduits  and  in  tunnels,  and  there  is  some- 
times danger  from  explosive  or  inflammable  gases.  The  ques- 
tion of  asphyxiation  of  employees  must  also  be  taken  into 
consideration.  Coal  or  coke  dust,  or  any  deposit  on  the  in- 
sulators in  the  nature  of  conductor,  or  partial  conductor  of 
electricity,  increases  the  chances  of  flash-overs  and  danger 
to  the  worker.  The  weather  affects  operating  conditions — 
rain,  snow,  wind,  sleet,  and  lightning  generally  mean  work 
for  the  trouble  man,  and  quite  often  the  most  dangerous 
work  to  be  done  is  during  or  immediately  after  a  storm. 

It  is  sometimes  good  practise  to  consider  "dead"  lines 
as  energized  and  handle  them  accordingly.  Lines  supposed 
to  be  dead  may  be  energized  by  the  accidental  closing  of  a 
switch;  a  live  conductor  may  swing  into  and  energize  the 
supposedly  dead  lines;  a  dangerous  potential  may  be  in- 
duced from  lines  in  the  vicinity.  Men  working  on  long  trans- 
mission lines  have  been  injured  when  lightning  has  struck 
the  line  at  a  distant  point.  Lines  should  not"  be  treated  as 
"dead"  or  not  energized  unless  they  are  short  circuited  and 
probably  grounded. 

Educating  the  Public 

The  use  of  electricity  is  daily  becoming  more  general, 
and  a  net  work  of  electric  wires  extends  over  and  under  the 
streets  of  our  cities  and  across  the  fields  of  our  country. 
The  number  of  injuries  due  to  the  public,  wittingly  or  ufi- 
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wittingly,  coming  in  contact  with  live  conductors  is  unneces- 
sarily high.  Experience  teaches  us  that  most  accidental 
injuries  can  be  prevented  by  education.  Persistent  instruction 
to  the  public  would  tend  to  decrease  some  of  these  accidents. 

Scope  of  the  Paper 
In  this  paper  an  attempt  will  be  made  to  outline  some 
of  the  precautions  to  be  observed  for  the  safe  handling  of 
live  or  energized  lines  and  equipment.  It  will  deal  more  par- 
ticularly with  electrical  hazards  rather  than  those  common 
to  most  industries. 

Selection  of  Men  for  Line  Work 

Records  show  that  linesmen  and  patrolmen,  that  is,  the 
men  who  handle  distribution  circuits  and  transmission  lines, 
sustain  a  large  percentage  of  the  fatal  accidents  to  employees 
of  the  electric  light  and  power  companies  and  particular 
attention  should  be  given  to  the  selection  of  men  for  this 
w.ork.  In  dealing  with  the  problem  of  safety  to  linemen, 
it  should  be  realized  that  most  of  the  accidents  are  due  to 
mistakes,  lack  of  instruction  or  the  incompetence  of  ein- 
ployees.  Such  accidents  can  be  prevented  by  cducatjon. 
\'ery  few  of  the  accidents  are  due  to  mechanical  or  physical 
conditions  of  the  property. 

Construction  of  Lines 

If  the  construction  of  the  lines  to  be  worked  upon  is  of 
a  temporary  nature,  the  clearance  and  other  physical  condi- 
tions should  be  checked  up.  If  it  is  essential  that  such  lines 
be  worked  on  while  energized,  it  may  be  necessary  to  build 
special  platforms  and  barriers  before  any  work  can  be  done. 

Distribution  Circuits  and  Transmission  Lines 

Electricity  is  sometimes  generated  and  distributed  at 
from  2,300  to  7,500  volts.  In  other  cases  it  is  generated  at 
from  2,300  volts  to  7,500  volts  and  it  is  then  stepped  up  by 
means  of  transformers  to  from  30,000  to  150.000  volts  and 
transmitted  long  distances  and  then  stepped  down  again  and 
distributed  at  lower  voltage.  On  account  of  the  greater  dif- 
ference in  voltage  between  distribution  lines  or  circuits,  and 
transmission  lines,  two  distinct  safety  problems  are  present- 
ed. Methods  and  practices  that  would  be  safe  when  consid- 
ered in  connection  with  distribution  circuits,  would  be  out 
of  the  question  for  the  higher  voltage  transmission  lines. 

Special  Insulating  Rods  Needed  for  Work  on  Transmission 

Lines 

Live  distribution  circuits  can  be  worked  upon  safely  in 
good  weather  when  the  poles  are  dry  without  any  interven- 
tion between  the  worker  and  the  live  conductors,  except  a 
good  pair  of  rubber  gloves  or  other  comparatively  thin  in- 
sulating guard.  It  should  be  remembered  that  the  dry  pole 
renders  protection  as  well  as  the  rubber  gloves.  When  work 
on  high  tension  transmission  lines  is  to  be  done,  long  in- 
sulating rods,  tongs  or  similar  appliances  that  isolate  as  well 
as  insulate  must  be  used. 

Trained  Men  Essential 

A  competent  crew  of  trained  men  is  essential  if  work  on 
live  lines  is  to  be  performed  safely.  Too  much  care  can  not 
be  taken  in  the  selection  and  training  of  the  foreman  who  has 
to  take  immediate  charge  of  the  work  and  all  of  the  men 
must  be  instructed  as  to  the  character  of  all  lines  and  equip- 
ment on  or  near  which  they  are  to  work.  Employees 
should  not  be  left  to  learn  their  work  by  the  "absorption" 
method,  they  should  learn  by  the  "intentional"  method,  that 
is,  it  should  be  the  duty  of  some  competent  person  to  instruct 
them.  Some  foremen  consider  their  duties  fulfilled  when 
they  have  briefly  outlined  to  the  men  under  them  the  work 
to  be  performed,  but  in  order  to  insure  safety  they,  or  some 
authorized  instructor,  must  give  repeated  and  detailed  instruc- 
tions.   Sometimes  men  do  not  fully  understand  or  they  for-. 


get  their  instructions.  The'  foreman  should  satisfy  himself 
that  all  of  his  men  are  competent  and  their  knowledge  of  line 
conditions  and  hazards  should  not  be  taken  for  granted. 

Insulating  Tools  and  Appliances 

In  addition  to  being  properly  qualified  to  perform  their 
work  employees  must  be  equipped  with  suitable  insulating 
appliances  for  the  safe  testing  and  handling  of  live  equipment 
and  lines.  All  insulating  tools  and  appliances  must  be  in- 
spected and  tested  regularly  and  they  must  be  properly 
stored  or  taken  care  of  when  not  in  use. 

Rubber  Gloves 

Rubber  gloves,  when  not  in  service,  should  be  stored  in 
a  dry  and  cool  place  where  the  temperature  does  not  exceed 
75  deg.  F.  The  gloves  should  not  be  exposed  to  the  light 
and  each  pair  should  be  kept  in  a  separate  box.  If  rubber 
gloves  have  to  be  stored  for  any  length  of  time,  it  is  a  good 
practice  to  take  them  out  periodically  and  roll  or  crumple 
in  the  hands.  They  should  then  be  straightened  out  and  laid 
away  again.  This  practice  seems  to  revive  the  rubber  and 
lengthens  the  useful  life  of  the  gloves.  It  should  be  borne 
in  mind  that  a  perfect  pair  of  gloves  can  be  rendered  useless 
for  work  on  live  conductors  it  subjected  to  rough  usage.  They 
should  not  be  worn  while  climbing  as  a  splinter  or  a  slight 
abrasion  or  puncture  will  destroy  or  lessen  their  insulating 
value  and  .render  their  use  a  hazard  instead  of  a  protection. 
Special  care  should  be  exercised  to  avoid  puncturing-  the  glov- 
es when  making  a  wire  splice.  It  is  advisable  to  wear  leather 
gloves  over  the  rubber  gloves  to  protect  theni. 

Shields  or  Protectors 

Linesmen's  shields  or  protectors  should  always  be  used 
when  work  is  to  be  done  in  tight  places  on  distribution  cir- 
cuits. These  shields  which  are  of  rubber,  or  some  other  in- 
•  sulating  composition,  are  for  placing  over  live  conductors  that 
are  in  close  proximity  to  the  lines  on  which  the  work  is  to 
be  done.  These  protectors  are  guaranteed  by  the  manufac- 
turers to  withstand  all  ordinary  distribution  circuit  voltages. 
They  are  of  great  help  to  linesmen  and  their  use  should  be 
encouraged.  When  not  in  use,  shields  should  be  placed  in 
substantial  boxes.  They  should  be  carried  to  and  from  the 
plrce  where  the  work  is  to  be  done  in  these  boxes.  If  this 
is  not  done,  they  are  liable  to  be  damaged  hy  contact  with 
the  other  tools  in  the  line-wagon.' 

Linesmen's  Spurs 

Linesmen's  spurs  are  necessary  for  climbing  wooden 
poles,  and  they  should  always  be  in  first  class  condition.  The 
gaffs  should  be  kept  sharp  and  should  be  replaced  when 
they  are  so  short  that  they  will  not  puncture  inta  the  wpod 
far  enough  to  hold  safely.  The  straps  and  buckles  should  be 
inspected  frequently  for  defects.  Spurs  should  only  be  worn 
when  they  are  actually  needed  for  climbing.  They  should 
not  be  worn  while  travelling  to  or  from  work.  Fooling  and 
scuffing  among  linemen  while  wearing  their  spurs  has  been 
the  cause  of  many  accidents. 

Safety  Belts 

Safety  belts  are  essential  for  preventmg  accidents  to 
linesmen,  and  yet  quite  frequently  they  are  not  used.  The 
materials  used  i.a  the  manufacture  of  these  belts  should  be 
the  best  obtainable  and  the  workmanship  should  be  of  the. 
best.  They  should  be  inspected  frequency  to  make  sure 
the  straps,  rings,  snaps,  rivets  and  buckles  are  in  good  con- 
dition. When  using  a  belt,  care  should  be  taken  to  see  that 
the  straps  and  buckles,  are  properly  secured  before  weight 
is  brought  to  bear  on  them. 

Rubber  Boots  and  Coats 

Special  rubber  boots  and  coats  are  now  used  quite  ex- 
tensively by  linemen,,  their  use  being  especially  valuable, wjieti . 
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work  is  to  be  done  during  or  immediately  after  a  storm  where 
ijroken  lines  or  falling  wires  have  to  be  handled. 

Ropes  and  Insulating  Rods 

The  ropes  used  in  connection  with  the  work  on  high  ten- 
sion transmission  lines  should  be  impregnated  with  paraffin 
and  kept  in  a  canvas  bag.  The  insulating  rods  should  be  thor- 
oughly treated  with  paraffin.  A  drying  room  or  oven  should 
be  provided  where  the  tools  can  be  thoroughly  dried  and  then 
treated.    This  should  be  done  at  regular  intervals. 

All  Insulating  Tools  and  Appliances  Should  be  of  an  Ap- 
proved Standard  and  Inspected  Regularly 

Insulating  tools  and  appliances  should  be  of  the  best  ob- 
tainable and  employees  should  be  instructed  that  they  must 
not  use  anything  else  as  a  substitute.  The  insulation  com- 
monly placed  around  the  handles  of  pliers,  screw  drivers 
and  other  tools  used  by  linesmen  serves  to  keep  static  away 
but  should  not  be  relied  upon  for  complete  protection.  Rub- 
ber gloves,  in  fact,  all  insulators  may  lose  their  insulating 
qualities  and  become  incapable  of  resisting  high  voltage  by 
wear  or  by  deterioration.  If  they  are  not  inspected  and  test- 
ed periodically,  their  use  may  prove  a  hazard  instead  of  a 
protection. 

Instructing  Employees 

First:  Employees  should  be  instructed  how  to  avoid 
shocks  and  short  circuits  when  working  on  or  near  live  con- 
ductors. Before  starting  any  work  they  should  be  informe'd 
by  the  foreman  which  conductors  they  are  to  handle  and 
which  to  avoid.  The  employees  should  be  acquainted  with 
the  fact  that  if  they  are  thoroughly  insulated  from  the  ground 
and  all  other  conductors,  it  is  comparatively  safe  to  touch 
a  single  conductor,  but  that  contact  with  two  conductors  or 
one  conductor  and  the  ground  is  dangerous  and  may  result  in 
injury.  The  foreman  should  caution  his  men  to  keep  all  parts 
of  their  body,  as  well  as  feet  and  head,  away  from  live  con- 
ductors. Rubber  gloves  and  the  insulation  on  high  tension 
wares  cannot  be  relied  upon  as  a  complete  protection  against 
shock  and  this  also  should  be  explained  to  employees. 

Second:  Linemen,  before  climbing,  should  be  satisfied 
that  the  pole  or  tower  is  in  good  condition  and  strong  enough 
to  bear  additional  weight.  Poles  may  be  tested  near  the 
ground  line  for  decay  with  a  bar  or  screw  driver,  and  sounded 
for  decay  at  the  centre  of  the  pole  by  rapping  with  a  heavy 
tool  or  block  of  wood.  When  poles  or  crossarms  are  ap- 
parently unsafe,  they  should  be  properly  braced  or  guyed 
before  any  dependence  is  placed  upon  them  for  personal 
safety.  No  employee  should  go  among  any  wires  until  he 
knows  their  condition  and  voltage,  and  knows  that  it  is  safe 
to  do  so.  Leaning  over  and  crowding  through  unprotected 
wires  should  be  avoided. 

Third:  Sometimes  because  of  leaking  insulators,  defec- 
tive transformers  or  broken  ground  wires  caused  by  storms, 
or  other  unusual  conditions,  poles  or  towers  may  be  energiz- 
ed or  "hot"  and  difficult  or  even  dangerous  to  climb.  If  it  is 
necessary  to  do  work  upon  a  line  or  circuit  and  conditions 
are  such  that  pole  cannot  be  mounted  or  climbed  without 
danger,  the  circuit  should  be  made  "dead"  at  least  until  pro- 
tective shields,  barriers  or  other  safeguards  are  in  place.  Em- 
ployees should  be  instructed  not  to  work  immediately  above 
unprotected  live  lines  or  equipment,  as  a  tool,  rope  or  a 
branch  of  a  tree  dropped  across  a  high  tension  line  might 
result  in  a  flash  with  serious  consequences.  The  rule  "work 
from  below"  is  a  good  one  and  should  be  enforced  whenever 
practicable. 

Fourth:  Underground  electrical  workers  are  exposed 
to  special  dangers.  There  is  always  the  possibility  of  gas  in 
tunnels,  conduits  and  manholes,  and  employees  should  be 
cautioned  not  to  smoke  and  to  keep  all  open  or  exposed 
fJames  from  manholes.    They  should  report  to  their  superior 


officers  unusual  evidences  of  gas  and  should  not  enter  a  man- 
hole opening  if  the  slightest  danger  is  evident.  The  use  of 
a  plumber's  torch  should  be  avoided  as  far  as  possible. 

Fifth:  Numerous  accidents  have  occured  to  linemen 
when  working  on  new  extensions  to  distribution  feeders,  due 
to  the  fact  that  the  extension  has  been  connected  or  tapped 
on  to  the  energized  circuit  before  the  new  work  was  com- 
pleted. New  work  should  be  finished  and  all  of  the  crew  en- 
gaged on  the  work  notified  before  the  "hot  tap"  is  made. 

Transmission  Lines 

What  has  been  said  in  the  foregoing  applies  more  par- 
ticularly to  distribution  circuits.  The  following  will  apply  to 
transmission  lines. 

Transmission  Lines  Now  Handled  Alive 

A  few  years  ago  working  on  live,  high  tension  transmis- 
sion lines  was  considered  foolhardy  and  out  of  the  question 
except  in  rare  cases  and  under  extremely  dry  climatic  condi- 
tions. Today,  insulating  rods,  tongs  and  similar  appliances 
have  been  so  developed  that  140,000  volt  transmission  lines 
can  be  handled  alive  with  no  greater  hazard  than  accompanies 
the  handling  of  3,300  volts  distribution  circuits  with  the  pro- 
tection afforded  by  rubber  gloves. 

Replacing  Defective  Insulator 

By  means  of  the  improved  appliance,  the  insulators  on 
live,  high  tension  lines  can  be  tested  while  in  position  and 
the  defective  insulators  weeded  out  and  replaced  with  good 
ones. 

Long  Insulating  Rods  Used 

Several  different  methods  are  used  to  test  and  change  the 
insulators,  the  fundamental  principle  of  them  being  that  there 
is  always  a  long  insulating  rod  or  other  appliance  between  the 
man  and  the  live  part  that  is  to  be  worked  upon.  Various 
*  patented  devices  in  the  shape  of  tools  are  used  on  the  ends 
of  insulating  rods  for  removing  and  replacing  tie  wires  on 
pin  type  insulators  and  for  removing  and  replacing  cotter 
pins  on  suspension  type  insulators.  Special  long  handled 
testing  poles  for  picking  out  defective  insulators  are  also 
on  the  market.  In  testing  insulators  on  live  lines  advantage 
is  taken  of  the  fact  that  a  difference  of  potential  exists  be- 
tween the  cap  and  pin  of  a  disc  insulator.  A  wire  fork  on  the 
end  of  an  insulating  pole  is  used  in  some  cases  for  making 
the  test,  placing  the  wire  across  the  insulator  between  the 
cap  and  pin.  If  the  insulator  is  good  a  static  spark  is  ob- 
tained and  the  absence  of  spark  or  a  weak  spark  shows  that 
the  insulator  is  defective. 

The  following  is  a  brief  description  of  one  of  the  methods 
used  to  change  defective  insulators  in  high  tension  lines.  The 
insulators  are  first  tested  and  the  defective  ones  noted,  a  re- 
cord being  kept  of  the  pole,  or  tower  and  the  position  of  the 
insulators.  A  crew  generally  consisting  of  six  men  and  the 
foreman  do  the  work  of  changing  the  insulators.  First,  long 
insulating  rods  are  attached  to  the  wire  and  the  line  secured 
in  position  and  held  so  that  it  cannot  swing  into  the  poles  or 
towers.  By  means  of  rope  blocks  the  rods  are  made  to  force 
the  wire  upward  and  away  from  its  regular  position.  The 
insulator  is  then  disconnected  from  the  wire  after  which  the 
insulator  can  be  removed  and  replaced  or  any  necessary 
changes  made.  With  proper  tools  it  is  not  necessary  for  any 
of  the  workers  to  approach  or  place  their  hands  or  any  part 
of  their  body  within  dangerous  proximity  of  any  live  con- 
ductor. 

Special  Precautions  to  be  Observed  in  Case  of  Line  Trouble 

Noise  and  static  on  telephone  lines,  discharging  lightning 
arresters  or  an  unusual  amount  of  static  on  or  around  lines 
and  insulators  indicates  trouble  and  it  may  be  due  to  defec- 
tive insulators  or  to  an  "arcing"  ground,  on  the  high  tension 
lines.    Foremen  should  instruct  their  men  to  work  with  ex- 
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treme  caution  at  such  times.  It  is  generally  advisable  to 
stop  the  regular  work  of  changing  insulators  until  the  cause 
of  the  trouble  has  been  located.  This  precaution  should  al- 
ways be  heeded  on  systems  with  a  grounded  neutral. 

Before  any  work  on  high  tension  transmission  lines  is 
undertaken,  for  the  first  time,  a  careful  analysis  should  be 
made  of  the  job.  Each  operation  should  be  considered  and 
men  should  be  selected  and  trained  for  the  different  opera- 
tions they  have  to  perform. 

It  is  interesting  to  note  that  linemen  who  have  tried  both 
methods  of  changing  insulators  would  rather  work  on  live 
lines  with  insulating  rods  between  them  and  the  line,  than 
on  "dead"  lines  without  this  protection.  The  dangers  inci- 
dent to  the  accidental  energizing  of  lines  that  are  supposed 
to  be  "dead"  are  eliminated.  Emergency  or  rush  work  which 
always  adds  to  the  hazard  is  to  an  extent  avoided  and  the 
work  can  generally  be  done  in  the  day  time  when  the  light  is 
good. 

Telephone,  telegraph,  signal  and  other  lines  that  parallel 
high  tension  lines  are  always  liable  to  be  more  or  less  ener- 
gized and  dangerous  to  handle.  This  fact  should  not  be  over- 
looked in  instructions  given  to  linemen. 

To  Sum  Up 

The  prime  requisites  for  safe  working  on  high  tension 
lines  are:  Safe  construction,  a  good  foreman,  competent 
workmen  equipped  with  proper  tools  and  insulating  ap- 
plances. 


Large  Shawinigan  Contract 

Official  announcement  is  made  of  the  closing  of  a  con- 
tract for  the  supply  of  power  by  the  Shawinigan  Water  & 
Power  Co.  to  the  new  sulphite  pulp  plant  being  constructed 
at  Three  Rivers,  P.  Q.,  by  the  International  Paper  Co. 
This  is  situated  on  70  acres  of  land  now  partly  occupied  by 
the  St.  Maurice  Lumber  Company,  a  subsidiary  of  the  In- 
ternational Co.  The  initial  supply  of  power  will  be  20,000 
h.p.,  to  be.  increased  as  required.  The  International  Co.  at 
one  time  had  under  consideration  the  development  of  the 
Les  Forges  and  La  Gabelle  Rapids,  which  are  low  head 
propositions,  but  it  is  understood  that  these  will  be  taken 
over  by  the  Shawinigan  Co.  under  the  terms  of  the  agree- 
ment with  the  International  Co.  The  entrance  of  the  latter 
concern  into  the  Canadian  field  of  pulp  and  paper  manu- 
facturing is  another  instance  of  the  legislative  action  which 
has  compelled  American  paper  companies  to  cross  the  bord- 
er. The  International  Co.  have  very  extensive  timber  limits 
in  Quebec,  and  under  Quebec  laws  cannot  import  its  pulp- 
wood  from  Crown  lands  into  the  United  States.  The  St. 
Maurice  Lumber  Co.,  the  subsidiary  which  manufactures 
lumber  at  Three  Rivers  for  the  Canadian,  United  Kingdom 
and  L^.  S.  markets,  and  also  pulpwood,  owns  six  mills  in 
the  province  of  Quebec,  five  of  these  being  rossing  mills. 
The  cut  is  chiefly  spruce. 

The  project  for  a  sulphite  mill  involves  a  boiler  house, 
90  X  65  ft.,  equipped  with  B.  &  W.  boilers,  to  be  heated  with 
coal  or  oil.  The  main  building,  the  sulphite  mill,  will  be 
560  X  85  ft.  There  will  also  be  a  chipper  room,  100  x  50  ft., 
and  two  shops.  Foundations  are  to  be  of  reinforced  con- 
crete, while  the  buildings  will  be  of  steel  with  brick  walls 
and  metal  roofs.    The  paper  mill  will  be  built  later. 


Further  Judgement  in  Theft  Case 

Mr.  Justice  Coderre  handed  down  judgment  in  the  Prac- 
tice Division  of  the  Superior  Court  yesterday  afternoon  or- 
dering the  issue  of  a  writ  of  certiorari  in  a  case  in  which 
the  legal  question  at  issue  is  whether  the  Provincial  Govern- 
ment has  exceeded  its  powers  in  granting  to  the  Montreal 


Light,  Heat  &  Power  Company  authority  under  its  charter 
to  prosecute  clients  for  stealing  electric  power. 

Max  Rosenbloom,  merchant,  was  convicted  by  Judge 
Leet  and  fined  $100  on  a  charge  of  having  stolen  electric 
power  from  the  Montreal  Light,  Heat  &  Power  Company 
at  his  store  on  St.  Catherine  street.  The  company  prose- 
cuted Rosenbloom  in  virtue  of  the  powers  accorded  to  it 
by  Section  26  of  its  charter,  which  was  granted  by  the  pro- 
vincial Legislature.  The  amount  of  the  fine  imposed  under 
this  section  is  payable  to  the  company. 

Counsel,  in  opposition  to  the  conviction,  petitioned  for 
a  writ  of  certiorari,  to  be  directed  against  the  Montreal 
Light,  Heat  &  Power  Company,  and  the  magistrate.  It  was 
urged  that  the  charge  against  the  petitioner  was  virtually 
that  of  theft,  and  theft,  being  a  criminal  offence,  fell  under 
the  exclusive  jurisdiction  of  the  Federal  Government;  that 
the  Provincial  Government  could  not  legislate  on  criminal 
law;  and  while  it  had  the  right  to  give  the  respondent  com- 
pany its  charter,  it  had  no  authority  to  put  therein  a  section 
giving  the  company  the  power  to  prosecute  people  in  cases 
of  theft. 

The  writ  was  made  returnable  within  the  statutary  de- 
lay of  six  days,  when  it  will  be  argued  on  its  merits. 


C.  G.  E.  Co.  Joins  "Society" 

The  Canadian  General  Electric  Company,  with  head- 
quarters in  Toronto,  has  become  a  member  of  The  Society 
for  Electrical  Development,  as  have  several  Toronto  contract- 
ors and  dealers.  It  is  planned  to  extend  the  work  of  the 
Society  throughout  the  Dominion  on  an  increased  scale.  The 
Hon.  Frederic  Nicholls,  who  for  over  thirty  years  has  been 
prominent  in  Canadian  electrical  industrial  activities,  is  presi- 
dent and  general  manager  of  the  Canadian  General  Electric 
Company.  Mr.  A.  S.  Edgar,  supply  sales  manager,  together 
with  Mr.  Horton  and  Mr.  Mallett,  from  the  main  office,  have 
recently  been  spending  considerable  time  in  the  offices  of  the 
Society  planning  the  co-operative  work. 

The  company  is  at  present  building  a  further  structure 
to  house  what  it  is  claimed  will  be  the  finest  and  most  com- 
plete electrical  show  rooms  in  the  Dominion.  Many  unique 
features  will  be  incorporated  in  this  department,  which  will 
be  operated  largely  for  the  convenience  of  the  contractors 
and  dealers  of  Toronto  and  the  surrounding  cities.  There 
will  be  rest  rooms,  consultation  rooms,  with  stenographers 
in  attendance,  rooms  for  demonstrations  of  electrical  ap- 
pliances and  specialties  and  provision  made  for  carrying  on 
educational  work  within  the  trade. 


Montreal  Electric  Luncheon 

At  the  opening  meeting  of  the  Montreal  Electrical  Lun- 
cheon, held  on  October  1,  plans  for  the  coming  season  were 
discussed.  Mr.  W.  H.  Winter,  who  presided,  referred  to  the 
annual  increase  in  the  average  attendance — in  1916-17  it  was 
48,  in  1917-18,  58,  and  1918-19,  65.  He  was  convinced  that  the 
luncheon  had  brought  electrical  men  closer  together,  and  had 
resulted  in  mutual  advantage.  He  invited  the  co-operation 
of  all  those  interested  in  the  industry.  It  was  decided  to 
elect  the  following  as  a  nominating  committee  for  the  elec- 
tion of  committees:  Messrs.  P.T.  Davies  (chairman),  S.  Sven- 
ningson,  E.  S.  M.  McNab,  W.  P.  Roper,  R.  Moncel,  and  J.  J. 
Dougherty. 


Thornbury  Plant  Destroyed 

The  Thornbury  electric  light  plant  was  destroyed  by 
fire  on  October  12.  This  plant  was  installed  in  1913  and  con- 
sisted of  a  60  kw.  generator,  belt  driven  from  a  75  h.p.  water 
turbine.    The  plant  is  municipally  owned. 
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A  32,500  kv.a.  Waterwheel  Gen- 
erator 


By  R.  B.  Williamson" 


The  Electrical  World  prints  a  description  of  the  ;i2,500- 
kv.a.  generating  unit  for  the  Niagara  Falls  Power  Company 
that  has  been  under  construction  during  the  past  year  by 
the  Allis-Chalmers  Manufacturing  Company,  This  unit  is 
mounted  directly  above  a  :^7,500-h.p.  turbine,  the  two  form- 
ing a  close-coupled  unit  with  but  a  relatively  short  dis- 
tance between  the  two  machines.  Thus  the  shaft  can  be 
made  short  and  stiff  and  the  combined  unit  has  but  two 
guide  bearings,  one  at  the  top  of  the  generator  immediately 
below  the  thrust  bearing  and  the  other  directly  above  the 
waterwhed  runner.  To  carry  the  generator  a  large  cast- 
iron  barrel  of  heavy-ribbed  design  is  bolted  to  the  cast- 
steel  speed  ring  of  the  turbine,  thereby  transmitting  the 
weight  of  the  generator  through  the  barrel  to  the  speed 
ring  and  foundation  below  .the  wheel.  This  shell  forms  a 
pit  liner  and  at  the  same  time  connects  the  wheel  and  gen- 
erator rigidly  together,  thus  insuring  accurate  alignment. 
The  connecting  barrel  also  forms  a  support  for  the  oper- 
ating cylinders  that  control  the  gate  opening  of  the  wheel. 

With  these  large  vertical  units  it  is  necessary  to  pro- 
vide brakes  for  bringing  the  machine  to  rest  and  for  hold- 
ing it  in  case  of  leakage  through  the  wheel.  In  this  instance 
the  brakes  are  operated  by  air  pressure  and  engage  the 
lower  surface  of  the  field  spider  rim.  Since  the  support  for 
these  brakes  has  to  be  able  to  take  the  whole  weight  of 
the  rotating  element  in  case  it  is  necessary  to  relieve  the 
thrust  bearing  of  the  weight,  the  brake  support  has  been 
designed  in  the  form  of  a  conical  cast-iron  shell  made  in 
sections  and  supported  by  the  barrel  connecting  the  wheel 
with  the  generator.  This  forms  a  strong,  compact  arrange- 
ment, and  the  brake  support  incidentally  forms  an  air  in- 
closure  under  the  generator  to  prevent  the  air  discharged 
by  the  fans  from  pas'sing  into  the  wheel  pit. 

The  generator  is  wound  for  13,000  volts,  three-phase, 
and  will  be  operated  with  neutral  grounded  through  a  resis- 
tor. The  frequency  is  twenty-five  cycles  at  150  r.p.m.,  the 
machine  having  twenty  poleS.  While  this  generator  is  of 
very  large  output,  the  design  in  general  does  not  differ 
greatly  from  that  found  in  other  large  waterwheel  mach- 
ines. Since  the  speed  of  150  r.p.m.  is  not  so  high  as  to 
introduce  any  unusual  problems,  the  design  of  the  rotor  is 
less  difficult  than  in  many  machines  of  much  smaller  out- 
put running  at  higher  speed. 

Based  on  the  runaway  speed  of  the  waterwheel  (approxi- 
mately 85  per  cent,  overspeed),  the  stresses  in  the  rotor  will 
not  in  any  case  exceed  one-third  the  elastic  limit  of  the 
material.  The  rotor  spider  is  made  up  of  two  wheels  each 
of  which  consists  of  an  inner  cast-steel  spider  on  which  is 
shrunk  a  cast-steel  field  ring.  Dovetail  slots  in  the  latter 
afford  means  for  attaching  the  field  poles,  two  dovetails  be- 
ing provided  per  pole.  By  this  construction  the  field  ring 
can  be  cast  without  local  shrinkage  stresses  due  to  spokes, 
etc.,  because  it  is  in  the  form  of  a  plain  ring  made  with  uni- 
form section. 

Two  rings  were  cast  with  exceptionally  large  risers, 
and  very  universal  castings  were  thus  secured.  Other  advant- 
ages in  making  the  rings  separate  are  that  they  can  be 
machined  inside,  thus  insuring  better  balance;  moreover, 
any  stretch  due  to  centrifugal  force  does  not  cause  local 
stresses  in  the  inner  spider  arms.  Each  pole  weighs  approx- 
imately 3  tons,  but  the  face  of  the  rotor  is  so  wide  that  the 
dovetail  stresses  are  not  more  difficult  to  keep  within  safe 

•Engineer  in  Charge  of.  Alternating-Current  Design,  Allis-Chalmers 
Manufacturing  Company. 


limits  than  on  many  smaller  machines.  The  total  weight  of 
the  rotor  with  its  shaft  is  approximately  365,000  lb.,  and 
the  fly-wheel  effect  of  the  rotor  is  10,500,000  Ib.-ft.  sq.  In- 
cluding all  parts  the  machine  weighs  slightly  under  300  tons. 

For  the  stator  yoke  the  usual  box-frame  design  made  in 
sections  was  employed  to  facilitate  transportation  and  foun- 
dry work.  The  stator  core  will  be  stacked  and  the  machine 
wound  in  the  station.  All  parts  have  to  be  lowered  over 
the  cliff  at  Niagara  Falls  in  order  to  place  them  in  the 
power  house,  and  this  condition  had  to  be  kept  in  mind  in 
designing  the  machine.  When  installed  the  stator  yoke  will 
l)e  surrounded  by  a  sheet-steel  casing,  which  will  conduct 
the  hot-air  discharged  through  the  yoke  openings  to  suit- 
able ducts. 

Dovetail  projections  hold  the  stator  punchings  in  the 
yoke,  the  iron  sections  varying  from  1^4  to  2  in.  in  thick- 
ness.  Ventilating  ducts  are  provided  in  the  usual  manner. 


Combined  waterwheel  and  generator — Rated  at  32,500  kv.a. — 
For  Niagara  Falls  Power  Company 

The  inside  diameter  of  the  stator  punchings  was  fixed  large- 
ly by  consideration  of  the  shipments  of  the  rotor  parts  and 
the  use  of  a  solid  rim  for  the  rotor-field  ring.  In  this  case 
the  diameter  is  16  ft.  4  in.,  and  the  peripheral  speed  is  7700 
ft.  per  minute.  The  outside  diameter  of  the  stator  yoke  is 
31  ft. 

Two-layer  winding  with  fifteen  slots  per  pole,  or  300 
coils  in  all,  is  used  for  the  stator.  The  winding  is  arrang- 
ed for  Y  connection,  each  end  of  each  phase  being  brought 
out  of  the  machine  to  permit  the  insertion  of  current  relays 
and  grounding  the  neutral  through  a  resistance.  Although 
the  temperature  guarantees  are  those  corresponding  to  class 
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A  insulation  (A.  I.  E.  E.).  the  coils  are  provided  with  mica 
insulation  (Class  B)  both  for  the  individual  turns  and  also 
for  the  outer  slot  insulation,  thus  giving  a  large  margin  of 
safety. 

Protecting  Coils  Against  Short  Circuits 

While  this  unit  has  a  very  large  output,  the  problem  of 
supporting  the  ends  of  the  stator  coils  against  damage  from 
short  cricuits  is  not  so  difficult  as  in  many  machines  of  small- 
er output  operating  at  high  speed,  as,  for  example,  turbo- 
generators. The  reactance  of  a  relatively  low-speed  mach- 
ine of  this  kind  is  high,  in  the  present  case  about  20  per 
cent.,  and  this  limits  the  momentary  short-circuit  current  to 
safe  value.  Again  with  a  twenty-pole  machine  the  coils  do 
not  project  such  a  great  distance  beyond  the  stator  core 
as  in  higher-speed  machines.  In  the  present  design  the  coils 
are  securely  blocked  just  where  they  project  beyond  the 
core  to  protect  them  against  any  side  motion  and  consequent 
danger  of  breaking  the  insulation  at  the  ends  of  the  slot. 
They  are  also  lashed  to  the  insulated  supports  as  indicated 
in  the  accompanying  sketch.  These  supports  are  made  in 
sections  and  are  bolted  to  projecting  brackets  cast  on  the 
stator  end  heads.  The  design  is  such  that  all  metal  parts 
near  the  coils  are  heavily  insulated,  and  the  supports  them- 
selves are  arranged  so  that  they  cannot  form  conducting 
paths  for  stray  currents  induced  by  leakage  fields  from  the 
winding.  The  diagonal  parts  of  the  coil  ends  are  separated 
by  blocking  corded  in  place,  and,  in  general,  the  method 
of  coil  support  follows  the  practice  that  has  been  found  suc- 
cessful in  turbo-generators. 

In  designing  the  three  generators  for  this  development 
different  manufacturers  co-operated  with  a  view  to  having 
the  external  appearance  and  general  dimensions  correspond 
as  nearly  as  practicable,  so  that  the  finished  installation 
would  present  a  uniform  appearance.  The  upper  bridge  that 
carries  the  thrust  bearing  has  eight  radial  arms  and  is  of  cast 
steel  made  in  two  parts.  Directly  below  the  thrust  bearing 
is  the  upper  guide  bearing,  which  is  22  in.  in  diameter  and 
36  in.  in  length.  A  Kingsbury  thrust  bearing,  49  in.  in  out- 
side diameter  and  capable  of  carrying  a  suspended  load  of 
465,000  lb.,  is  provided.  This  has  been  ample  to  carry  the 
weight  of  the  rotor,  waterwheel  parts  and  downward  hyd- 
raulic thrust  on  the  turbine  runner.  Notwithstanding  the 
heavy  load  supported  by  this  bearing,  the  estimated  friction 
loss  is  only  26  h.p.  at  150  r.p.m.  The  bearing  runs  in  an  oil 
bath  through  which  oil,  supplied  from  a  central  system,  is 
circulated  at  the  rate  of  35  gal.  per  minute.  Where  the 
shaft  passes  through  the  thrust  bearing  it  is  18  in.  in  diam- 
eter; at  the  centre  of  the  rotor  spider  the  diameter  is  26 
in.,  The  shaft  projects  a  short  distance  below  the  bottom  of 
the  machine  and  is  provided  with  a  45-in.  diameter  forged-on 
flange  for  bolting  to  a  corresponding  flange  in  the  water- 
wheel  shaft. 

Arrangements  for  Oil 

Special  care  has  been  taken  in  the  design  of  the  oiling 
arrangements  in  order  to  make  these  as  simple  and  reliable 
as  possible.  Oil  supplied  to  the  machine  from  the  central 
system  first  passes  through  a  duplex  strainer;  it  then  flows 
through  separate  branches  of  the  feed  pipe  to  the  thrust 
and  guide  bearings,  each  pipe  being  provided  with  a  regu- 
lating valve  and  sight-flow  indicator.  An  oil  meter  is  placed 
in  the  thrust-bearing  supply  pipe,  and  thermometers  are 
provided  for  both  thrust  and  guide  bearings.  Seamless  steel 
tubing  expanded  into  flange  joints  is  used  for  the  drain 
pipe.  An  oil-feed  pipe  is  of  copper  with  brazed  flange  joints. 

As  this  generator  requires  approximately  80,000  cu.  ft. 
of  air  per  minute  for  carrying  off  the  heat,  the  arrange- 
ments for  handling  the  air  required  careful  consideration. 
Air  is  taken  in  at  the  top  and  also  from  the  pit  underneath, 
aqd,  after  passing  over  the  windings  and  through  the  stator 


core,  is  discharged  into  the  casing  surrounding  the  stator 
yoke.  It  then  flows  through  ducts  and  is  forced  out  of  the 
station  by  means  of  auxiliary  fans.  The  rotor  is  provided 
with  steel-plate  centrifugal  fans  on  both  top  and  bottom 
to  force  the  air  through  the  machine.  A  strong  blowing 
action  is  also  exerted  by  the  poles  and  the  ventilating  open- 
ings between  the  poles  in  the  rotor  rim. 


Ontario  Safety  League  Activities 

Last  May  the  Ontario  Safety  League  announced  a  series 
of  cash  prizes  for  a  composition  by  school  children  in  On- 
tario on  the  subject  "How  Children  May  Help  to  Avoid  Ac- 
cidents." The  prizes  were  donated  by  the  Ontario  Motor 
League  to  assist  in  the  campaign  against  preventable  acci- 
dents. Scholars  were  divided  into  two  classes,  12  years  and 
under,  and  13  years  and  over,  six  prizes  being  given  in  each 
case,  the  first  of  fifteen,  two  of  ten  and  three  of  five  dollars 
each.  The  four  best  letters  are  given  below  as  indicating 
the  amount  of  interest  that  is  being  aroused  in  children  on 
the  importance  of  observing  the  admonition  to  "stop,  look, 
listen." 

First  Prize — Class  A 
Children  should  form  a  habit  of  carefulness.    Bad  habits 
and  carelessness  are  the  cause  of  most  accidents.    The  most 
important  habits  are  obedience  and  listening  to  what  adults 
tell  us. 

Because  we  sec  older  people  going  close  to  moving  auto- 
mobiles we  should  not  do  it,  because  they  do  not  get  excited 
so  readily. 

We  should  train  the  little  ones  both  by  example  and  pre- 
cept. In  the  evening  take  them  to  the  park  and  keep  them 
off  the  street. 

When  crossing  the  street  watch  the  moving  cars  and  the 
drivers'  signals.  We  must  always  cross  at  corners.  Cars 
should  always  run  on  the  right-hand  side  of  the  street. 
This  helps  us  to  avoid  motor  accidents. 

One  day  I  saw  a  big  boy  sitting  on  the  back  of  an  auto- 
mobile. This  may  have  led  to  the  death  of  a  small  boy 
who  tried  to  do  the  same. 

JAMES  BRADLEY  (age  10), 

Cambridge  Street  School,  Ottawa. 

Second  Prize — Class  A. 

Stop,  before  you  cross  the  street,   

To  and  from  the  school. 
On  your  way  remember  this. 
Precious,  golden  rule. 

Look  up,  thgn  down, 
On  left  and  right, 
One  careless  run 
Kills  many  outright. 

Listen  for  the  motor, 
In  the  night  or  morning. 
Stop,  and  listen  for  its  horn, 
Take  heed  unto  its  warning, 
Even  when  you're  in  a  hurry, 
Never  cross  streets  in  a  flurry. 

HELEN  HAGERTY  (age  12), 

St.  Patrick's  School,  Toronto. 

First  Prize— Class  "B." 

Bobby's  mother  was  tenderly;, iputting  .him  to  bed,  for 
he  had  just  escaped  being  run  over  by  a  big  green  roadster 
on  the  highway  in  front  of  his  home. 

"Oh,  mother,"  he  sobbed,  "how  may  I  keep  from  be- 
ing run  over  by  those  awful  big  fast  cars?" 

"There  are  many  ways,"  replied  his  mother  soothingly. 
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"You  must  be  alert  and  keep  looking  in  all  directions  when 
you  are  on  any  public  highway.  When  you  wish  to  cross 
the  street  or  road,  do  so  without  loitering.  When  you  play, 
invite  all  your  little  friends  into  the  yard  at  the  back  of  our 
house,  where  no  automobiles  intrude.  Then,  to  save  other 
little  children  from  danger,  you  should  not  chatter  to  your 
father  when  he  is  driving  our  car,  because  you  take  his  at- 
tention away  from  the  road  and  his  steering." 

The  mother  stooped  and,  kissing  Bobby  good-night, 
added:  "I  hope  you  will  remember  this  little  talk  and  give 
all  your  litle  friends  this  same  warning." 

ANNA  B.  RUSSELL  (age  18), 

Woodstock  College,  Woodstock. 

» 

Second  Prize— Class  "B." 

How  often  we  read  of  serious  motor  accidents!  They 
are  happening  every  day  in  our  lives,  and  every  one  ought 
to  do  all  in  his  power  to  avert  such  mishaps  at  the  present 
time,  when  the  chances  of  accident  are  so  many  and  varied. 
Accidents  may  often  be  avoided  by  keeping  the  phrase 
"Safety  First"  always  in  mind. 

Children  especially,  in  the  thoughtlessness  of  play,  dash 
across  the  street  without  stopping  to  think  of  the  silent 
automobiles  gliding  along.  To  prevent  probable  accidents 
here,  I  should  say  to  all  children,  "Do  not  play  games  on 
the  public  streets  at  all."  There  is  always  sOme  nice  park 
near,  where  games  can  be  played.  Then,  again,  before 
starting  to  cross  a  street,  every  child  should  glance  to  right 
and  left  to  make  sure  there  are  no  autos  near  enough  to 
harm  him.  Children  should  remember  not  to  step  out  sud- 
denly from  behind  a  car  or  other  vehicle,  and  they  ought 
never  to  cross  a  street  diagonally,  especially  at  intersections. 
MARGARET  THOMSON  (age  14), 

Earl  Kitchener  School,  Hamilton. 


Turning  Complaints  Into  An 
Asset 


"Who,  where  and  what  represents  your  point  of  con- 
tact with  the  public?  Is  that  point  of  contact  sharp  pointed 
— hard;  or  is  it  well  oiled  and  greased  and  non-friction  pro- 
ducing? The  public,  whose  servant  you  are,  forms  its  opin- 
ion as  to  the  kind  of  servant  you  are  from  its  point  of  con- 
tact with  the  company,  with  the  employees  of  the  company 
who  it  comes  in  contact  with,  and  the  public  will  let  its  com- 
plaints be  known  to  and  through  such  employees.  Many 
small  and  trivial  complaints,  made  by  the  public,  are  re- 
ceived with  equally  small  and  trivial  attention,  and  the  pub- 
lic goes  on  from  day  to  day  feeling  that  its  complaints  are 
not  received  with  that  degree  of  seriousness  that  attaches  to 
the  mind  of  the  party  making  the  complaint. 

"Complaints,  when  made  and  received,  should  be  re- 
ceived pleasantly,  considerately  and  thankfully.  The  party 
to  whom  complaints  are  addressed  should  be  courteous, 
conciliatory  and  helpful.  Your  average  customer  does  not 
know  the  president  of  the  company,  the  vice-president,  the 
board  of  directors  or  other  executive  officials  of  the  com- 
pany, nor  does  he  care  who  they  are,  but  he  does  know 
the  troubleman,  your  lineman,  your  cashier,  your  bookkeeper, 
your  complaint  man  and  such  other  of  your  employees  as 
he  comes  in  contact  with;  and  it  is  by  the  conduct  of  these 
people  that  he  does  know  the  company,  and  it  is  by  his  con- 
tact with  these  people  that  the  reputation  of  the  company 
in  the  community  is  established — that  is,  good  or  bad. 

"Is  your  reputation  in  the  community  you  serve  good 

*Mr.  J.  P.  Webster,  before  N.E.L.A. 


or  bad?  If  it  is  not  satisfactory  to  the  public,  not  to  you, 
then  educate  your  points  of  contact  with  the  public  to  the 
performance  of  their  full  duty  to  the  public. 

"The  public  is  generally  concerned  only  as  to  the  char- 
acter of  service  that  you  render,  and  embraced  within  the 
character  of  service  rendered  is,  of  course,  the  manner  in 
which  the  public  is  handled  and  treated  by  your  employees." 
Mr.  Webster  then  went  on  to  state  that  not  more  than  10 
per  cent,  of  the  people  who  felt  they  had  complaints  to  make 
made  them,  according  to  his  experience  with  the  U.  S.  Rail- 
road Administration.  It  is  important  therefore  that  what 
complaints  are  made  should  be  handled  tactfully,  that  those 
making  the  complaints  be  shown  courtesy  and  that  their 
complaints  be  met  and  considered.  He  then  went  on  to 
say  that  public  relations  could  frequently  be  improved  by 
more  careful  handling  of  complaints,  thus  bringing  about  a 
more  satisfactory  financial  result  to  the  company  furnish- 
ing the  service.  A  number  of  examples  of  dif?erent  ways 
of  handling  complaints  were  presented,  with  their  conclu- 
sions and  morals. 

"Which  foot  do  you  start  out  on  in  the  handling  of 
complaints?  Is  the  company  always  right  from  the  begin- 
ning, or  is  the  customer  sometimes  right?"  asks  Mr.  Webster. 

"Satisfactory  and  friendly  handling  of  complaints  is  one 
of  the  biggest  assets  a  public  servant  has.  The  goodwill, 
aye,  the  good  word  spoken,  as  to  the  company's  fairness 
in  handling  complaints  means  ever  so  much  to  the  com- 
pany; it  increases  the  morale  of  its  employees;  it  encour- 
ages growth  in  the  community;  it  means  sympathetic  con- 
sideration in  supplying  increased  revenue  to  meet  increased 
costs  of  operation — all  of  which  are  vitally  necessary  in  the 
successful  operation  of  a  public  utility. 

"Don't  compromise  just  complaints  and  feel  that  you 
have  served  the  company's  interest;  let  the  complainant  him- 
self suggest  the  solution  and  then  gladly  and  freely  and  in 
a  friendly  way  accept  his  decision;  it  means  a  friend  in  the 
community,  a  booster  for  the  company's  fairness;  and  addi- 
tional money  in  the  till  at  the  end  of  the  year. 

"In  conclusion:  Make  another  study  of  your  points  of 
contact  with  the  public;  see  if  you  have  a  friendly  and 
smiley  man  or  woman  properly  inoculated  with  the  public 
point  of  view,  handling  your  complaints;  if  you  have  not, 
make  transfers  until  you  do  get  one,  and  do  it  promptly. 

"Receive  complaints  with  a  smile  and  with  sympathetic 
consideration.  Thank  people  for  affording  you  an  oppor- 
tunity of  making  specific  and  special  investigation  as  to  mat- 
ters affecting  the  operation  of  your  organization.  Assure 
them  that  their  complaints  will  be  handled  promptly — then 
see  that  such  handling  is  made. 

"Don't  compromise  just  complaints — go  the  whole  route, 
and  lastly  lay  all  your  cards  on  the  table — face  up — in  ex- 
plaining the  result  of  your  investigation;  accept  censure 
when  due  and  promise  to  remedy  the  situation — then  do  so." 


Death  of  Frank  J.  Lyman 

Mr.  Frank  J.  Lyman,  managing  director  of  the  Lyman 
Tube  &  Supply  Co.,  Ltd.,  Montreal,  died  suddenly  on  Oc- 
tober 2,  aged  42.    He  was  the  founder  of  the  business,  which 
was  the  successor  to  the  railway  department  of  John  Millert 
&  Son,  Ltd.,  Montreal,  of  which  department  he  was  ten. 
years  manager  prior  to  the  establishment  of  the  Lyman  ^ 
Tube  &  Supply  Co.,  distributors  in  Canada  for  the  National. 
Tube  Co.,  Canadian  agents  for  the  Electric  Service  Sup- 
plies Co.,  Philadelphia,  and  also  for  several  high  class  elec- 
trical and  mechanical  specialties.    Mr.  Lyman's  most  notable 
characteristic   was   his   loyalty    to   personal   and  business 
friends,  of  whom  he  had  a  large  circle.    His  death  involves 
the  loss  of  a  man  of  unusual  business  abilities. 
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The  Synchronized  Induction  Motor 

 By  Mr.  F.  Keith  D' Alton  


To  the  electrical  engineer,  the  characteristics  of  the 
squirrel  cage  polyphase  induction  motor  are  very  well  known. 
It  is  the  purpose  of  this  article  to  illustrate  the  effects  of 
so  modifying  the  rotor  of  such  an  induction  motor  that  the 
machine  will  automatically  synchronize  itself  and  will  show 
considerable  stability  in  operating  as  a  synchronous  motor. 

The  information  in  the  following  paragraphs  was  ob- 
tained from  a  series  of  tests  on  a  standard  one  horsepower, 
four  pole  squirrel  cage  motor  designed  for  operation  on  a 
60  cycle,  220  volt,  3  phase  supply. 

In  order  that  it  would  be  possible  to  compare  the  char- 
acteristics of  the  machine  after  altering  the  shape  of  the 
rotor,  with  those  of  the  same  machine  as  a  standard  induc- 
tion motor,  a  complete  test  was  run  before  any  changes  were 
made  in  the  mechanical  construction.  From  these  tests  in- 
formation was  obtained  which  appears  as  dotted  lines  on 
the  accompanying  curves. 

The  forming  of  this  machine  into  a  synchronous  motor 
required  -that  four  wide  grooves  (for  four  pole  machine)  be 
cut  in  the  rotor  so  as  to  form  in  this  rotating  element  four 
salient  poles.  There  is  room  here  for  considerable  dif?er- 
ence  of  opinion  as  to  the  width  and  depth  of  these  grooves 
which  will  give  the  greatest  satisfaction,  in  other  words,  the 
highest  pull-out  torque. 

The  field  form,  i.e.  the  wave  form  of  the  flux  in  the  ro- 
tating magnetic  field,  before  alterations,  was  assumed  to  be 
a  sine  wave.  With  this  assumption,  it  seemed  best  to  make 
the  width  of  the  groove  equal  to  30  electrical  degrees — or 
one-third  of  the  pole  pitch — and  to  cut  it  to  such  a  depth 
that  we  would  cut  each  rotor  bar  to  its  centre  line  in  the  sec- 
tion removed.  In  this  way,  the  total  pole  surface  would-be 
two-thirds  of  the  original  cylindrical  surface  of  the  rotor. 

A  change  of  this  nature  will,  of  necessity,  increase  the 
maximum  flux  density  in  the  iron,  when  operating  (at  nor- 
mal voltage  and  frequency)  as  a  synchronous  motor,  above 
the  density  when  operating  as  an  induction  motor.  It  was 
estimated  that  this  increase  would  be  in  the  neighborhood  of 
thirteen  per  cent,  and  this  figure  is  confirmed  by  a  dompari- 
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Fig.  1 — Efficiency  characteristics  at  60  cycles  with  various  loads;  induc- 
tion motor  (dotted  line)   and  synchronous  motor 

son  of  the  exciting  currents  under  different  conditions  of 
operation.  Due  to  this  increased  density  which  is  accom- 
panied by  a  reduction  in  core  loss,  the  power  factor  as  a 
synchronous  motor  is  lower  than  as  an  induction  motor. 

The  following  were  the  measurements  made  when  run- 
ning light: 


Synchronous  Induction 


\'olts   220  230 

Amps   2.4  2.13 

Watts   120  155 

P.  f   13%  19% 

Freq   60  60 


The  comparative  characteristics  of  the  motor  under  load 
are  very  interesting — In  Fig.  1  are  shown:  Efficiency  curves, 
both  synchronous,  and  induction  for  60  cycles  operation. 
At  an  output  of  0.512  horse  power  the  motor  pulls  out  of  syn- 
chronism and  runs  as  an  induction  motor  with  wider  average 
air  gap  than  before  the  mechanical  changes  were  made. 

As  a  synchronous  motor  the  efficiency  follows  a  curve 
of  the  shape  that  would  be  expected  but  higher  than  the 
efficiency  as  an  induction  motor.  The  increased  efficiency  on 
these  low  loads  is  probably  due  to  the  elimination  of  any 
slip  and  reduction  of  rotor  iron  loss  up  to  the  point  of  pull- 
ing out.  After  dropping  out  of  synchronism,  the  efficiency  is 
much  lower,  by  apparently  an  almost  constant  percentage, 
than  that  obtained  as  an  induction  motor.    The  extent  of 
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Fig.  2 — Power  factor  at  various  loads,  60  cycles;   induction  motor 
(dotted  line)  and  synchronous 

the  instantaneous  drop  in  efficiency  at  the  point  of  pulling 
out  is  clearly  seen  from  the  curve. 

Considering  next,  Fig.  2,  it  will  be  seen  that  the  power 
factor  as  a  synchronous  motor  is  less  than  the  original  pow- 
er-factor as  an  induction  motor,  not  only  when  the  motor  is 
without  load  but  with  all  loads  which  the  machine  is  capable 
of  carrying. 

There  is  a  distinct  drop  in  power  when  the  motor  "pulls- 
out".  This  may  be  due  to  the  fact  that  when  running  below 
synchronism  the  air  gap  is  continually  varying  in  width,  thus 
increasing  its  reluctance  at  certain  positions,  and  in  effect 
the  average  reluctance  is  increased. 

In  the  matter  of  slip  (Fig.  3),  it  is  at  once  realized  that 
this  factor  must  be  zero  up  to  the  point  of  pulling  out  of  syn- 
chronism. At  this  point,  the  slip  appears  and  immediately 
reaches  a  value  a  little  greater  than  when  operatiing  as  an 
induction  motor.  The  slip,  however,  does  not  increase 
with  load  as  rapidly  as  may  be  expected,  nor  in  fact,  does  it 
increase  as  rapidly  as  with  the  motor  unchanged  mechani- 
cally, with  the  result  that  the  slip  is  about  the  same  at  full 
load,  whether  the  motor  be  induction  as  originally,  or 
synchronous  with  mechanical  changes  as  previously  speci- 
fied. 

In  slipping,  with  the  salient  pole  rotor,  there  is  an  ir- 
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regular  angular  velocity.  The  rotor  endeavors  to  pull 
back  into  synchronism  each  time  the  rotor  pole  passes 
an  area  of  greater  density  in  the  stator  flux.  Failing  to 
pull  back,  it  slips  quickly,  to  the  next  pole.  This  results  in 
periodic  pulsations  in  speed  which  are  most  noticeable  with 
small  slip  but  practically  disappear  when  the  slip  increases 
to  about  six  per  cent. 

Since  there  is  an  increase  in  flux  density  in  the  syn- 
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F'g-  3 — Slip  at  60  cycles,  various  loads 

chronous  motor  over  that  existing  in  the  same  machine  as 
an  induction  motor,  it  is  not  surprising  to  find  that  the  line 
amperes  drawn  under  these  different  conditions  when  run- 
ning light  are  roughly  in  proportion  to  the  flux  densities. 
(Fig.  4). 

There  is  a  rapid  rise  in  current  just  before  the  motor 
pulls  out..  Possibly  there  is  a  crowding  of  flux  to  one  side 
of  the  salient  poles,  resulting  in  increased  density  and  con- 
sequently a  rapidly  increasing  magnetizing  component  in 
the  current.  As  the  motor  pulls  out  of  synchronism  the 
current  immediately  increases  about  fifty  per  cent.  Since 
this  is  accompanied  by  a  drop  in  powerfactor,  it  indicates 
a  further  large  increase  in  the  magnetizing  component  of 
current  without  much  increase  in  the  power  component. 

The  pull-out  torque  of  the  synchronized  motor  is  1.5 
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Fig.  4 — Line  current,  60  cycles;  induction  motor  (dotted)  and 
synchro.nous 

ft.  pds.  The  "pull  in"  torque  is  about  one  quarter  of  the 
pull  out  torque.  With  the  machine  as  an  induction  motor 
a  slip  of  1.5  per  cent,  was  required  to  give  this  torque  (Fig. 
5).  Obviously  then,  with  the  salient  pole  rotor  we  have 
the  advantage  of  synchronous  speed  with  any  required 
torque  up  to  that  at  which  the  motor  drops  its  speed,  be- 
low that  of  synchronism. 

Immediately  the  motor  pulls  out  it  drops  two  per  cent, 
in  speed  but  it  would  seem  that  the  wider  average  air  gap 


does  not  affect  the  slip  as  much  as  might  be  expected  for 
the  motor  on  the  higher  points  of  torque  has  less  slip  than 
when  it  was  in  the  form  of  a  standard  induction  motor. 

In  considering  the  advantages  of  this  modification  in 
tiic  rotor  probably  the  most  important  are  as  follows: 

(a)    Synchronous  speed  up  to  half  of  full  load  output. 

(bj    Increased  efficiency  up  to  half  of  full  load  output. 

(c)  Less  slip  on  higher  loads  even  though  out  of  syn- 
chronism. 

As  a  25  Cycle  Motor 

The  above  motor,  as  already  stated,  was  a  220  volt  CO 
cycle    induction    motor.     Some    further   interesting  results 
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Fig.   6 — Torque  slip  characteristics  at  60  cycles 

are  obtained  when  this  motor  is  run  on  25  cycle  current  at 
110  volts  giving  750  r.p.m.  as  synchronous  speed. 

At  half  voltage  on  25  cycles  the  flux  density  would  be 
120  per  cent  of  the  value  it  has  at  60  cycles  and  normal 
voltage.  Synchronous  speed  will  be  41.66  per  cent,  of  the 
60  cycle  synchronous  speed,  and  since  the  horse  power  var- 
ies as  (speed  X  torque)— i.e.  as  speed  X  (flux  density  — 
we  would  expect  that  the  maximum  horsepower  obtainab'e 
before  pulling  out  would  be  0.4166  x  1.22=0.60  of  the  horse- 
power obtainable  at  synchronous  speed  with  60  cycles,  i.e. 
£ffic.:ent.y. 
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Fig.  6 — Efficiency  characteristics  at  8!)  cycles,  various  loads;  dotted  curve 
is  efficiency  as  induction  motoi 

60%  of  0.512=0.308  h.p.  In  actual  test  this  figure  is  found 
to  be  correct.  The  tests  check  very  closely  in  proving 
that  pull-out  torque  does  vary  as  the  square  of  the  maxi- 
mum flux  density. 

In  Fig.  6  we  have  the  comparative  efficiencies  at  25 
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cycles  both  as  a  synchronous  and  as  an  induction  motor. 
Unlike  the  sixty  cycle  results  (Fig.  1)  the  efficiency  as  a 
synchronous  motor  is  lower  than  as  an  induction  motor. 
There  is  again,  however,  the  distinct  drop  in  efficiency  as 
the  motor  pulls  out  of  synchronism. 

The  power  factor  as  a  synchronous  motor,  Fig.  7,  be- 
ing somewhat  similar  to  the  curves  obtained  in  Fig.  2  is 
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Fig.  7 — Power  factur  at  various  loads.  25  cycles 

lower  at  all  loads  (also  at  no  load)  than  as  an  induction 
motor. 

In  Fig.  8,  it  is  again  shown  that  the  motor  remains 
in  step  until  an  output  of  0.308  horse  power  is  demanded. 
At  this  output,  as  an  induction  motor  the  slip  would  be 
3.7  per  cent.  Upon  falling  out  of  step  the  motor  now  slips 
to  the  extent  of  5.3%  and  as  the  load  increases  further  the 
slip  increases  being  always  greater  with  the  salient  pole  rotor 
than  when  the  machine  was  a  standard  induction  motor. 
The  effect  of  the  widened  average  air  gap  is  more  notice- 
able here  than  in  the  results  at  60  cycles.    Fig.  3. 

A  rather  unexpected  result  is  found  in  Fig.  9  which 
gives  curves  showing  the  amperes  per  line.  Although  as 
with  60  cycles,  the  amperes  at  no  load  as  a  synchronous 
motor  are  greater  than  as  an  induction  motor,  there  is  a 
point,  approximately  at  1.1  horse  power  output  where 
the  amperes  are  equal  for  either  conditions  of  the  rotor. 

Finally  in  Fig.  10  we  find  that  the  pull  out  torque  is 


lo 

Fig.  8 — Slip  at  25  cycles,  various  loads 

2.16  ft.  pds.  or  exactly  144  per  cent,  of  pull  out  torque  at 
60  cycles.  Fig.  5.  Since  the  flux  density  maximum  at  25 
cycles  is  120  per  cent,  of  the  maximum  density  at  60  cycles 
we  find  we  have  proven  what  we  stated  before,  i.e.  that  pull 
out  torque  varies  as  the  square  of  maximum  flux  density. 

In  considering  again  the  advantages  of  the  alteration 
in  the  rotor  if  the  machine  be  run  at  25  cycles  with  20  per 
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Fig.  9 — Line  currents  at  25  cycles 

cent,  increase  in  density,  and  comparing  them  with  the  60 
cycle  results  we  have  the  following: 

(a)  Synchronous  speed  up  to  about  half  of  full  load 
output. 

(b)  Decreased  efficiency  at  all  loads. 

(c)  Increased  slip  on  all  loads  after  machine  falls  out 
of  synchronism. 

Obviously,  a  noticeable  change  takes  place  when  the 
Hux  density  is  increased  from  the  value  it  has  at  60  cycles 
(normal  voltage)  to  120  per  cent,  of  that  value.  The  slow- 
er speed  alone  probably  accounts  for  the  decreased  effic- 
iency. 

At  60  cycles  with  the  same  density  as  was  used  at  25 
cycles,  the  torque  and  maximum  horse  power  output  would 
each  be  increased  44  per  cent.  This  would  require  an  im- 
pressed voltage  of  264  volts,  would  require  the  same  cur- 
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Fig.  10 — Torque  slip  characteristics  at  25  cycles 
rent  as  in  the  25  cycle  test  for  a  given  torque  and  would 
raise  the  maximum  output  available  at  synchronous  speed 
to  approximately  three  fourths  of  full  load,  very  materially 
increasing  the  efficiency  as  a  synchronous  motor  but  low- 
ering the  power  factor. 

From  a  further  comparison  of  tests  already  described, 
the  following  general  conclusions  may  be  drawn: 

(1)  That  about  half  full  load  is  obtainable  with  syn- 
chronous speed  at  normal  voltage. 

(2)  That  three  quarters  of  full  load  is  obtainable  with 
synchronous  speed  when  the  voltage  is  20  per  cent,  above 
normal. 

(Concluded  on  page  44) 
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The  Hardware  Man  Does  Not  Take  Naturally  to 
Electrical  Merchandising— Will  the  Con- 
tractor-Dealer Do  It  ? 

At  a  recent  convention  of  Ontario  liardware  men,  a 
representative  of  one  of  our  largest  electrical  jobbing  hous- 
es read  a  paper,  portraying  in  very  attractive  colors  the  ad- 
vantages that  would  accrue  to  the  hardware  merchant  who 
handled  electrical  devices.  Before  the  Nationals.  Hard- 
ware Association  of  the  United  States,  at  present  in  con- 
vention, the  secretary  of  the  Atnerican  Washing  Machine 
Manufacturers'  Association  is  lieploring  that  "the  propor- 
tion of  production  of  the  washing  machine  industry  dis- 
tributed through  the  hardware  trade  has  declined." 

On  both  of  these  occasions   the   speakers   make  direct 
appeal  to  the  hardware  merchant  to  "butt"  into  the  legiti- 
mate field  of  the  electrical  dealer. 
What  is  the  reason  of  this? 

It  can  surely  be  taken  for  granted  that  the  manufac- 
turer of  electrical  devices  is  not  naturally  disposed  to  pre- 
fer a  hardware  dealer  to  an  electrical  dealer.  The  inclina- 
tion would,  naturally,  be  to  favor  the  electrical  dealer.  The 
manufacturers'  business  depends,  however,  on  the  amount 
of  his  equipment  that  reaches  the  homes  of  consumer  and 
in  the  last  analysis,  as  a  business  proposition,  he  can- 
not afford  to  let  sentiment  play  any  part.  If  he  can 
gain  his  purpose  through  the  hardware  merchant  more 
readily  and  more  effectively  than  through  the  electrical 
merchant,  he  is  scarcely  to  be  blamed. 

The  moral  to  be  drawn  from  the  situation,  however,  is 
that  the  merchandising  of  electrical  appliances  is  not  yet 
on  a  satisfactory  basis.  The  fact  is  that  valuable  merchan- 
dise is  for  sale  and  the  consumer  is  waiting  with  the  money 
in  his  hand  to  buy  it.  The  "missing  link"  is  the  electrical 
dealer  who  will  undertake  to  bridge  the  gap  that  is  so 
evident.  The  hardware  man  has  done  this  in  part  because 
he  was  established  as  a  retail  dealer,  but,  as  shown  by  the 
statement  quoted  above,  he  is  not  proving  a  satisfactory 
substitute  for  the  electrical  dealer. 

In  making  his  plea  to  the  hardware  association,  the 
secretary  of  the  Washing  Machine  Manufacturers'  Associ- 
ation, Mr.  Raymond  Marsh,  made  some  very  important 
statements,  many  of  which  are  applicable  in  similar  ratio 
to  Canada.  Being  forewarned  is  being  forearmed  and  we 
have,  therefore,  pleasure  in  reproducing  extracts  from  this 
paper  in  the  hope  that  it  will  enable  the  electrical  contract- 
or to  see  the  situation  in  its  true  light.  The  business  is 
there  if  the  electrical  dealer  wants  it  and  will  take  it,  but 
he  must  not  wait  too  long.  In  a  little  while  the  hardware 
man  and  the  drug  store  and  the  department  store  and  all 
the  others  will  have  accustomed  the  public  to  looking  for 
electrical  devices  among  their  stock  and  it  will  be  increas- 
ingly difficult  to  regain  his  trade.  Mr.  Marsh's  remarks 
follow  in  part: 

At  the  very  outset  I  ask  you  to  note  that  present-day 
conditions  make  "electrical  household  specialties"  a  neces- 
sity— and  not  a  luxury — in  every  one  of  the  seven  million 
homes  wired  for  electricity.  In  addition,  the  remaining  fif- 
teen million  homes   in    this    country    are    now  demanding 


household  specialties,  not  electric,  such  as  hand,  water,  and 
gasoline-power  washing  machines,  gas  ironing  machixies  for 
household  use,  etc. 

The  "Electrical  Household  Specialties"  industry  today 
includes  the  following  articles: — 


Electric  Fans 

Electric  Heaters 

Electric  Toasters 

Electric  Sad  Irons 

Electric  Heating  Pads 

Electric  Curling  Irons 

Electric  Chafing  Dishes 


Electric  Lanterns 
Electric  Door  Bells 
.Electric  Grinding  Machines 
Electric  Light  Sockets 
Electric  Light  Fittings 
Electric  Cigar  Lighters 
Electric  Coffee  Percolators 


Electric  Vacuum  Cleaners      Electric  Toys 
Electric  Lamps  Electric  Portable  Drills 

Electric  Washers 
A  glimpse  at  the  size  of  the  industry  can  be  obtained 
from  the  following  figures,  which  are  conservative: — 
Number  of  homes  wired,  8,000,000. 

Increase  in  number  wired,  250,000  to  300,000  per  year. 

Up  to  1918  about  10,000,000  household  electric  appli- 
ances had  been  sold.  From  July,  1917,  to  July,  1918,  about 
332,000  vacuum  cleaners  were  sold. 

In  1918  686,000  heating  and  cooking  appliances  were 
sold  through  electrical  channels. 

In  1919  about  200,000  individual  farm  lighting  plants 
will  be  sold. 

In  1919  there  were  3,000  manufacturers  of  electrical  de- 
vices. 

Out  of  about  15,500  hardware  dealers  rated  at  over 
$5,000  in  this  country,  only  about  2,500,  or  16  per  cent.,  are 
selling  household  appliances. 

In  the  early  days  of  the  washing  machine  business  the 
manufacturers  distributed  a  large  proportion  of  their  pro- 
duction through  the  hardware  trade,  jobber  and  dealer.  The 
relation  which  was  developed  between  the  hardware  dealer 
and  jobber  and  the  manufacturer  was,  and  still  is,  equitable 
and  profitable  to  all  parties  concerned. 

During  the  last  several  years,  however,  the  proportion 
of  the  production  of  the  washing  machine  industry  distri- 
buted through  the  hardware  trade,  dealer  or  jobber  has 
declined  and  not  increased.  This  is  an  unfortunate  condi- 
tion; and  yet,  it  is  a  fact  which  you  gentlemen  should  face 
and  endeavor  to  remedy.  If  the  manufacturers  are  at  fault 
for  this  condition,  they  would  like  to  know  it.  If  the  hard- 
ware trade  is  at  fault,  then,  surely,  you,  gentlemen,  would 
like  to  know  it. 

The  present  demand  for  household  labor-saving  devices, 
electric  or  driven  by  other  kinds  of  power,  is  far  in  excess 
of  supply.  Numerous  manufacturers  of  these  devices  have 
doubled  their  producing  capacities  and  deliveries  within  the 
past  year.  They  are  using  every  intelligent,  legitimate  effort 
to  increase  production,  and  they  are  getting  results,  in  spite 
of  handicaps  merely  suggested  by  the  phrases  "labor  prob- 
lem," "transportation  difficulties,"  "shortages  of  basic  ma- 
terials," such  as  motors,  wringers,  polished  and  trimmed 
copper  sheets,  etc.  In  our  industry  alone,  we  can  show  re- 
sults in  the  way  of  increase  of  deliveries,  by  units  and  not 
money,  of  over  95  per  cent.,  comparing  our  deliveries  by 
units  second  quarter  of  1918  to  second  quarter  of  1919. 
These  are  facts  beyond  dispute  which  show  that  the  house- 
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hold  specialty  industry  is  a  growing  one  which  you  gentle- 
men cannot  and  dare  not  neglect. 

Today,  with  all  of  the  increase  in  production,  the  manu- 
facturers of  household  labor-saving  devices  are  far  behind 
on  orders.  The  demand  for  these  devices  lias  just  started. 
The  hardware  trade,  to  some  extent,  is  cashing  in  on  the 
demand  today,  but  it  must  prepare  itself  to  meet  the  deinand 
of  tomorrow  and  the  conditions  of  tomorrow.  What  will 
the  demand  he  tomorrow  and  what  will  the  conditions  be 
tomorrow? 

Every  user  of  a  hand,  water  or  gasoline  power  house- 
hold labor-saving  device  is  an  excellent  prospect  for  an  elec- 
tric power  device  as  soon  as  the  home  is  wired.  The  rate 
at  which  homes  in  this  country  are  being  wired  is  remark- 
able. 

The  women  of  this  country  are  directing  their  energy 
toward  the  factory  and  the  office  and  away  from  the  house- 
hold duties.  Everybody  is  urging  increased  production  to 
reduce  the  cost  of  living.  Women  are  doing  more  than  their 
bit  in  this  job  to  increase  production:  and  as  the  scope  of 
their  work  develops  and  broadens  they  will  have  less  time 
to  devote  to  household  drudgery — and,  under  present  condi- 
tions, drudgery  is  exactly  the  word  to  use  in  describing 
household  work.  These  women  are  learning  about  mach- 
inery, production,  labor-saving  machinery,  the  planning  of 
factory  work — and  they  are  fast  losing  their  fear  of  mach- 
inery of  any  kind  or  description. 

Who  or  what  will  clean  and  iron  the  clothes,  wash  the 
dishes,  clean  the  rugs,  cook  the  meals,  etc.?  Household 
servants  and  washwomen  arc  now  so  scarce,  in  a  relative 
way,  that  they  are  demanding  and  getting  fortunes  for  their 
services.  The  sky  only  is  the  limit  by  which  they  set  their 
daily  wage.  The  answer  is — washing  and  ironing  machines 
for  household  use,  electric  dish  washers,  vacuum  cleaners, 
toasters,  ranges,  etc. — the  whole  series  of  electrical  house- 
hold specialties  for  use  in  the  city  and  in  farm  homes  by 
reason  of  individual  farm  lighting  plants. 

The  demand  for  these  devices  will  greatly  expand,  be- 
cause we  are  not  developing  a  servant  class  in  this  country. 
Unlike  in  England  and  in  France,  your  wife  or  my  wife  can- 
not find  a  servant  who  is  or  will  be  proud  of  her  job  and 
proud  of  the  fact  that  she  works  for  you  or  for  me.  Ser- 
vants' and  maids'  unions  may  be  formed  here  as  they  have 
been  in  England  and  France;  their  hours  of  work  and  rates 
per  hour  may  be  standardized  here  as  they  have  been  in 
England  and  in  France;  but  the  fact  remains  that,  in  a  re- 
lative way,  good  household  servants  are  as  scarce  as  hen's 
teeth,  and  that  we  are  not  developing  a  servant  class  in  this 
country.  Add  to  these  facts  the  proposed  restriction  of 
immigration  and  you  get  but  a  glimpse  of  the  possibilities 
of  making  money  by  distributing  labor-saving  devices. 

Household  servants  are  making  it  a  condition  that  the 
home  be  furnished  with  labor-saving  machinery  if  they  are 
to  stay.  The  housewife,  if  she  has  no  servants,  now  realizes 
how  much  more  of  a  necessity  these  labor-saving  devices  are. 
On  the  point  of  solving  the  problem  of  clean  clothes  for  the 
family,  she  knows,  only  too  well,  that  the  most  economical 
and  the  most  sanitary  way  of  getting  clean  clothes  for  the 
family  is  to  have  the  washing  and  ironing  done  in  her  own 
home.    She  has  had  all  she  wants  of  the  public  laundries. 

The  war  has  done  more  to  increase  the  use  of  house- 
hold labor-saving  devices  than  anything  else  could  have  done. 

What  will  be  the  conditions  under  which  these  house- 
hold labor-saving  devices  ^'ill  be  sold? 

The  jobber  or  the  dealer  handling  most  of  these  ar- 
ticles today  is  in  a  position  to  pick  and  select  his  custo- 
mers. Demand  exceeds  supply.  Deliveries,  because  of  short- 
age of  certain  basic  raw  materials,  in  many  cases,  are  slow 
and  uncertain.    The  jobber  or  the  dealer  who  takes  his  dis- 


counts is  getting  the  better  service.  He,  in  turn,  selects  the 
customer  who  takes  the  discount  and  who  pays  cash.  The 
whole  industry  is  being  placed  on  a  more  solid  basis  and 
foundation.  Plans  for  financing  customers  who  purchase  on 
deferred  payment  plans  have  been  'developed  which  will  ade- 
quately and  properly  protect  both  dealer  and  customer.  Here 
is  an  industry  with  unlimited  powers  of  expansion,  with 
possibilities  indescribable.  Its  product  is  an  absolute  essen- 
tial under  modern  living  conditions.  Properly  planned,  the 
industry  will  develop  on  a  most  solid  foundation.  Manufac- 
turers of  automobiles  now  sell  their  product  cash  against 
documents.  Why  shouldn't  the  manufacturers  of  these  elec- 
trical household  specialties  do  likewise?  By  so  doing,  they 
will  develop  for  themselves  a  most  responsible  group  of 
jobbers  and  dealers  who  can  adequately  cover  their  respect- 
ive territories  and  who  will  make  out  of  their  distributive 
function  real  profits  commensurate  with  the  opportunities 
now  open  in  this  great  field  of  industrial  endeavor. 

Gentlemen,  an  opportunity  is  now  knocking  at  your  door. 
Properly  welcomed  and  developed  it  will  make  for  you  and 
your  companies  real  profits  far  in  excess  of  any  you  have 
ever  dreamed  could  be  made  on  the  distribution  of  household 
appliances.  This  distribution  field  is  before  you;  it  is  open 
to  all  alike;  it  awaits  your  intensive  cultivation.  If  yon  do 
not  start  to  work  on  it,  others  will.    Don't  wait  too  long. 


Banfields'  Metaloid  Fixtures 

.\  new  line  of  lighting  fixtures  which  promises  to  be 
in  good  demand  is  tlic  "Metaloid"  range,  now  being  pro- 
duced by  W.  H.  Banfield  &  Sons,  Limited,  Toronto.  These 
fixtures  have  all  the  massive  appearance  of  fixtures  made 
from  cast  brass,  and,  at  the  same  time,  we  understand,  will 
retail  at  practically  the  same  price  as  cheap  stamped  fix- 
tures. The  range  includes  2-light,  3-light  and  4-light  fix- 
tures, all  of  the  same  pattern;  also  a  3-chain  hanger  for 
semi-indirect  lighting  and  brackets  in  round  or  link  end. 
They  are  being  supplied  in  various  finishes  such  as  bright 
flemish,  bronze  and  gilt,  rich  gold  and  matt,  rich  gilt  and 
matt  and  brushed  brass.  These  fixtures  are  guaranteed 
not  to  tarnish,  as  it  is  claimed  they  will  retain  their  finish 
quite  as  well  as  fixtures  made  from  brass,  bronze  or  cop- 
per. Samples  may  now  be  seen  at  the  company's  show 
rooms,  80  King  Street  West,  Toronto. 


Will  Hear  Goodwin  at  Buffalo 

An  electrical  show  is  being  held  at  Buffalo  on  October 
24  and  25,  Friday  and  Saturday.  Mr.  W.  L.  Goodwin  is 
one  of  the  attractions,  and  a  number  of  Toronto,  Hamilton, 
Brantford,  Kitchener  and  Waterloo  delegates  have  signified 
their  intention  of  running  over  to  the  show  and  gathering 
in  a  little  more  inspiration  from  the  magnetic  Goodwin.  Mr. 
Goodwin  speaks  on  Friday  evening,  and  present  indications 
are  that  the  delegates  will  have  to  spend  one  night  in 
Buffalo. 


Increasing  Shawinigan  Capital 

Shareholders  of  the  Shawinigan  Water  &  Power  Com- 
pany have  approved  of  the  by-law  passed  by  the  directors 
in  July  last  providing  for  the  creation  and  issue  from  time  to 
time  of  first  and  refunding,  sinking  mortgage  bonds  to  a 
maximum  of  .$50,000,000. 


The  Automatic  Electric  Company,  Toronto,  Albert  P. 
Lintz,  general  representative,  have  been  awarded  the  con- 
tract for  equipping  automatic  telephones  and  code  call  sys- 
tem in  the  plant  of  the  Sheet  Metal  Products,  Limited, 
Toronto. 
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Toronto  District — Ontario  Association  of  Electrical 
Contractors  and  Dealers 

Technical  Education  of  Electrical  Apprentices 

Name-  of  Apiireiiticf  

Address  

Agt    ClassiAcatioii  (1st,  2nd,  '.ird  or  4th  Vt-ar)   

Has  he  ever  taken  Journeyman's  Examination?  

If  so.  why  unsuccessful?  

What  jircvious  education?  

I'rcviuus  courses  at  Toronto  Tech.  School?  

Results?  

Remarks  : 

Date  I'rcsent  Kmployer  ...   

Card  being  filled  in  by  employers 


Electrical  Contractors  Meet  in  Brantford 

On  Tuesday,  September  30th,  an  interesting  meeting  of 
the  Telephone  City  Electrical  Club  was  held  in  Brantford. 
The  majority  of  the  Brantford  members  were  present,  Mr. 
V.  K.  Stalford  and  Messrs.  CuUey  and  Reid  of  Hamilton, 
and  the  full  membership  of  the  Twin  City  Electrical  Club, 
which  includes  Kitchener  and  Waterloo.  Mr.  K.  A.  Mcln- 
tyre,  chairman  of  the  Toronto  District  was  also  present 
and  addressed  the  contractors  briefly,  outlining  the  organ- 
ization and  history  of  development  of  the  National  Associ- 
ation of  Electrical  Contractors  and  the  Ontario  Associa- 
tion. The  Brantford  meeting  was  called  primarily  to  dis- 
cuss the  matter  of  affiliation  of  the  three  associations  repre- 
sented, as  districts  of  the  Ontario  Association.  At  the  close 
of  the  meeting  a  roll  call  was  taken  to  get  the  ojiinion  of 
the  members  which  showed  that  there  was  no  one  actively 
opposed,  though  a  number  asked  time  to  consider  the  mat- 
ter a  little  further.  The  majority  of  those  present,  how- 
ever, expressed  themselves  as  heartily  in  support  of  affilia- 
tion. There  were  some  complaints  that  the  local  associa- 
tion had  not  fulfilled  the  mission  for  which  it  had  l)een 
found  but  it  must  be  remembered  that  the  value  of  the 
small  association  depends  very  largely  on  the  success  of 
the  larger  movement,  which  will  bring  all  the  local  organi- 
zations together  into  one  big  provincial  association.  Mem- 
bers frequently  ask  the  question,  "what  will  I  .get  out  of 
being  a  member  of  the  association"  or  "what  did  associa- 
tions ever  do  for  me."  This,  however,  in  our  opinion,  is 
not  quite  the  correct  attitude.  We  believe  the  members 
should  rather  ask  themselves,  "what  means  will  these  or- 
ganizations provide  for  mc  to  .get  something  more  out  of 
my  business  than  I  am  getting  at  present."  The  value 
of  an  "association"  is  something  like  advertising.  It  is 
difficult  to  trace  immediate  results  directly  to  it.  There  is 
no  doubt,  however,  about  the  ultimate  gain.  The  Ontario 
Association  is  being  organized  along  sound  lines  and  there 
is  no  contractor  who  will  fail  to  feel  the  benefits  in  his 
business,  if  he  throws  himself  heart  and  soul  into  the  or- 
ganization, puts  his  shoulder  behind  the  officers  and  comes 
forward  to  take  his  share  of  the  work  on  occasion,  instead 
of  leaving  it  for  somebody  else.  At  best,  no  man  should 
condemn  an  association  as  useless  until  he  has  given  it  a 
fair  chance  to  show  its  usefulness — that  means,  until  he  has 
performed  some  useful  work,  himself,  in  the  association. 


Toronto  Contractors  Urging  Technical 
Education  of  Workers 

The  Toronto  District  of  the  Ontario  Association  of 
Electrical  Contractors  &  Dealers  are  co-operating  with  the 
Toronto  Technical  School  in  an  endeavor  to  have  the  ap- 
prentices of  the  former  attend  a  suitable  course  at  the 
school.  At  the  first  meeting  of  the  season,  held  in  the 
King  Edward  Hotel,  a  number  of  the  contractors  express- 
ed themselves  as  heartily  in  favor  of  all  their  apprentices 
taking  an  electrical  course  at  the  Technical  school  and 
stated  that  in  the  majority  of  cases  the  men  showed  them- 
selves eager  to  take  this  course.  Mr.  Mclntyre  explained 
that  a  special  class  was  being  formed  to  take  care  of  the 
electrical  contractors'  aprentices  and  particularly  the  re- 
turned men.  The  Technical  school  authorities  had  express- 
ed themselves  as  willing  to  consider  any  change  in  their 
regular  curriculum  ttlat  the  contractors  might  find  neces- 
sary in  order  to  render  it  more  exactly  applicable  to  the 
needs  of  men  who  would  be  engaged  in  practical  electrical 
installation  in  residences,  factories  and  other  buildings. 

Steps  are  being  taken  to  collect  all  information  as  to 
the  number  of  apprentices  at  present  taking  this  course, 
and  a  card,  of  which  the  rei)roduction  below  is  a  duplicate, 
is  being  filled  in  l)y  each  enij^iloyer  for  each  one  of  his  ap- 


prentices. These  will  be  filed  in  the  secretary's  office  for 
refetrence.  All  contractors  are  urged  to  send  in  their  cards 
without  delay. 

It  is  interesting  to  note  that  the  Toronto  contractors 
are  taking  this  important  step  in  the  direction  of  educating 
their  apprentices  to  be  better  workmen.  Mr.  Gunn  of  the 
Electrical  Workers'  Union,  who  was  present  and  spoke 
Ijriefly,  expressed  himself  as  heartily  in  favor  of  the  move 
as  tending  to  increase  the  standard  of  the  worker.  Mr. 
Gunn  also  stronglj'  advocated  the  licensing  of  the  electrical 
worker,  thus  showing  himself  to  be  entirely  in  unison  with 
the  views  expressed  on  a  number  of  occasions  by  the  con- 
tractors themselves.  It  is  to  be  hoped  that  the  united  ef- 
forts of  the  contractors  and  the  electrical  workers  will 
result  in  the  near  future  in  some  fonn  of  licensing  being 
adopted. 

This  first  meeting  of  the  association  was  well  attended 
and  the  indications  are  that  the  winter's  work  will  go  for- 
ward enthusiastically. 


Announcement  has  been  made  that  the  Domestic  En- 
gineering Company,  of  Dayton,  manufacturers  of  Delco 
lighting  and  power  plants,  has  been  taken  over  by  the  Gen- 
eral Motors  Corporation. 


The  Synchronized  Induction  Motor 

(Concluded  from  page  41) 

(3)  That  the  power  factor  with  salient  pole  rotor  is 
always  lower  th^n  as  an  induction  motor. 

(4)  That  efficiency  may  be  higher  or  lower  than  as 
an  induction  motor  depending  solely  upon  the  frequency 
and  fltix  densitiy. 

(5)  That  pull  out  torque  being  independent  of  fre- 
quency, varies  as  the  square  of  the  flux  density. 

(6)  That  on  high  densities  slip  is  greater  with  salient 
pole  rotor  than  as  a  standard  induction  motor.  Vice-versa 
with  low  densities. 

In  synchronizing  the  motor  under  load  (i.e.  a  load  de- 
mand of  less  than  that  at  which  the  inotor  pulls  out  of 
synchronism)  it  is  necessary  to  raise  the  voltage  impressed 
on  the  stator  of  the  motor  to  probably  twenty  per  cent, 
above  normal  until  the  motor  pulls  in  and  then  lower  the 
voltage  to  the  normal  value. 

When  the  motor  is  running  "out  of  synchronism"  it 
LMiiits  a  pulsating  humming  nflise  and  the  frequency  of 
these  pulsations  is  proportional  to  the  slip,  one  beat  occur- 
ring each  time  a  pole  on  the  rotor  passes  an  area  of  great- 
est stator  flux  density.  When  in  synchronism  these  pulsa- 
tions cease  and  the  motor  runs  even  more  quietly  than  as 
an  induction  motor. 
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Electrical  Goods  Sell  Best  on  the  Instal- 
ment Plan— How  They  Do  It  In 
the  U.  S.  A. 


The  problem  of  financing  the  instalment  plan  has  been 
solved  for  the  U.  S.  contractor  by  an  arrangement  between 
the  Association  of  Electrical  Contractors  and  Dealers  and 
the  Morris  chain  of  banks — under  what  is  known  as  the 
Morris  plan.  There  are  102  Morris  plan  banks  or  com- 
panies located  throughout  the  United  States.  The  con- 
tractor explains  the  situation  to  the  housewife  in  some  such 
advertisement  as  follows: 


We  Actually  Increase  the  Purchasing  Power  of 
Vour  Dollars. 

You    Can    Buy    Our    Washing    Machines  At 

CASH  PRICES  ON  TIME  PAYMENTS 
Through    Our   Arrangement   With   The  Morris 
I'lan  Company 

NO  RED  TAPE— NO  DELAYS. 
Here  is  the  whole  story  in  a  simple  example: 
Vou  wish   to   buy   a    washing    machine  worth 
$125.00,  cash  price. 

You  pay  down  2.>.00 

To  extend  ten  month's  credit  to  you  on  the 
remaining  $100,  the  Morris  Plan  Com- 
pany charges  0  per  cent,  discount,  which 
is   5.00 

Total  cash  paid  by  you  $  30.00 

You  pay  $10  a  month  for  10  months  to  the 

Morris  Plan  Company   100.00 

Total  cost  $130.00 

This  means  a  saving  of  from  20  per  cent,  to 
33  1/3  per  cent,  over  the  prices  you  would  be  forc- 
ed to  pay  at  Instalment  Stores. 


The  housewife,  already  familiar  with  the  numerous  ad- 
vantages to  be  gained  from  owning  a  washing-machine, 
now  sees  her  way  clear  to  buy  one  on  reasonable  monthly 
payments,  at  a  price  which  is  right. 

When  she  has  paid  $30  in  cash,  she  signs  a  Retail  Trade 
Acceptance  for  the  remaining  $100,  which  the  merchant  en- 
dorses and  the  bank  discounts  at  6  per  cent.  Thereafter,  the 
bank  handles  the  entire  transaction,  relieving  the  merchant 
of  all  details  of  collecting  and  recording  the  time  payments. 
For  the  privilege  of  being  relieved  of  these  details,  the  con- 
tractor-dealer pays  a  service  fee  to  the  bank  at  a  fixed  rate, 
according  to  the  amount  of  the  purchase.  In  the  example 
above,  the  rate  is  2  per  cent.  Thus,  a  merchant  receives  a 
total  of  $93  for  the  Retail  Trade  Acceptance  and  a  total  of 
$123  cash  for  the  sale  of  the  machine. 

Can  Continue  Cash  Business. 

The  Retail  Trade  Acceptance  is  accompanied  by  a  Con- 
ditional Sale  Agreement,  providing  for  a  lien  on  the  goods. 
Both  the  agreement  and  the  acceptance  are  on  the  same 
sheet  of  paper  and  the  customer  signs  her  name  only  twice. 
The  goods  are  protected  by  fire  insurance  obtained  for  1 
per  cent,  of  the  selling  price,  which  is  usually  included  in 
the  selling  price. 

The  great  advantage  of  The  Morris  Plan  to  contractor- 
dealers  is  that  it  enables  them  to  conduct  their  business  on 


a  cash  basis  and  at  the  same  time  to  increase  the  volume 
of  their  sales  by  extending  the  benefit  of  time  payments 
to  their  customers  at  prices  lower  than  can  be  fixed  by  in- 
stalment houses  with  capital  tied  up  in  hundreds  of  out- 
standing accounts. 

The  rapid  growth  of  the  plan  is  accounted  for  by  the 
fact  that  the  contractor-dealer  who  discovers  its  possibilities 
immediately  devotes  a  large  part  of  his  local  advertising  to 
advantages  which  it  offers  to  customers.  Hundreds  of  local 
newspapers  thus  carry  daily  displays  making  in  the  aggre- 
gate a  great  national  campaign.  Nearly  all  of  these  ad- 
vertisements are  simple  and  direct  although  they  feature 
a  great  variety  of  articles  for  sale. 

The  advantages  which  may  be  gained  by  use  of  The 
Morris  Plan  in  sales  of  electrical  supplies  also  apply  to  the 
business  of  house-wiring  contracts.  The  principles  of  the 
plan  as  applied  to  housewiring  contracts  are  the  same  as 
in  time  payment  sales  of  merchandise,  but  there  is  a  slight 
difference  in  the  detail  of  operation  owing  to  the  fact  that 
in  the  time  payment  sale,  one  of  the  most  important  ele- 
ments is  a  lien  on  the  merchandise,  whereas  it  is  not  feas- 
ible to  obtain  this  in  a  house-wiring  contract. 

The  plan  is,  therefore,  to  base  all  financing  of  house- 
wiring  contracts  on  the  credit  of  the  contractor-dealer  and 
his  customer  and  to  dispense  with  the  lien.  Under  this  plan 
the  contractor-dealer  draws  a  Morris  Plan  Retail  Trade 
Acceptance  on  his  customer,  which,  upon  being  accepted 
l>y  the  customer,  is  turned  over  to  The  Morris  Plan  bank 
with  the  contractor-dealer's  endorsement  and  lie  receives 
the  net  proceeds.  In  lieu,  the  contractor-dealer  makes  a 
deposit  with  The  Morris  Plan  bank,  this  deposit  being  non- 
withdrawable  until  the  customer  has  paid  the  Trade  Accept- 
ance in  full,  and  on  all  such  deposits  the  bank  allows  in- 
terest. 

Must  Have  Good  Reputation. 

The  Morris  Plan  banks  throughout  the  country  em- 
phasize three  facts.  Before  they  will  give  a  credit  rating  to 
a  contractor-dealer  and  do  business  with  him,  they  must 
be  satisfied  that  his  goods  and  service  have  already  won  for 
him  the  confidence  of  the  community.  Only  articles  which 
are  of  real  utility  are  sold  through  the  plan.  The  Morris 
Plan  banks  expect  the  contractor-dealer  to  sell  such  articles 
only  to  purchasers  who  have  a  reputation  for  meeting  their 
obligations  and  the  banks  reserve  the  right  to  reject  the 
account  of  any  person  who,  in  their  opinion,  would  not 
meet  his  payments  and  thereby  make  it  necessary  for  the 
merchant  to  settle  the  obligation. 

The  inauguration  of  this  system  of  financing  has  mark- 
ed a  great  advance  in  time  payment  merchandising,  which, 
up  to  now,  has  been  one  of  the  loose  ends  in  American 
business.  Through  the  plans,  a  merchant  can  increase  his 
volume  of  business  and  his  profits  as  a  brief  calculation 
with  pencil  and  paper  will  readily  show.  If  he  has  been 
able  to  turn  over  a  capital  of  $50,000  four  times  a  year,  he 
can,  with  the  aid  of  The  Morris  Plan  Retail  Trade  Accept- 
ances, turn  over  the  same  capital  at  least  eight  times  a  year 
through  obtaining  cash  from  increased  sales  resulting  from 
the  offer  of  time  payments  to  customers. 

The  plan  satisfies  customers  because  they  see  clearly 
that  they  are  buying  at  cash  prices  and  paying  only  6  per 
cent  discount  for  the  benefit  of  a  year's  credit. 

Should  Develop  New  Business 

Progressive  merchants  in  cities  where  Morris  Plan 
banks  are  located  are  now  adopting  The  Morris  Plan.  Those 
who  are  first  to  adopt  it  in  a  new  community  appear  to  be 
obtaining  a  decided  prestige  over  competitors  and  their 
monthly  sales  reports  are  the  best  proof  of  the  ease  and 
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safety  with  which  a  large  amount  of  new  business  may  be 
developed. 

In  the  opinion  of  many  merchants,  some  of  whom  have 
used  the  plan  for  more  than  one  year,  a  contractor-dealer 
should  develop  a  large  amount  of  new  business  which  he 
could  not  o'btain  without  the  aid  of  some  such  system  of 
financing  time  payments;  he  can  obtain  spot  cash  for  this 
business,  make  a  large  addition  to  his  yearly  profits,  and 
at  the  same  time,  be  free  from  the  burden  of  all  detail  in 
connection  with  the  time  payments  since  The  Morris  Plan 
bank  takes  this  off  his  shoulders. 

The  interesting  diagram  shown  herewith  is  the  method 
adopted  by  "Electrical  Merchandising"  to  illustrate  more 
clearly  the  plan  of  financing  house-wiring  contracts  on  this 
time-payment  basis.  This  particular  jol>  costs  $oOO.  On  the 
completion  of  the  jo'b  the  contractor  draws  up  a  "trade 
acceptance"  on  his  customer,  which  is  accepted  bj'  the  cus- 
tomer and  turned  over  l)y  the  contractor  to  the  bank.  In 
this  case  the  trade  acceptance  is  for  ,$270,  which  is  accom- 
panied by  a  cash  payment  of  $30  and  a  discount  payment 
of  $16.20,  a  total  of  $46.20.  The  third  step  in  the  operation 
is  the  transfer  of  this  $270  trade  acceptance  to  the  bank. 
The  contractor  keeps  the  $46.20.  The  bank  deducts  from 
the  $370  trade  acceptance  the  discount  of  $16,20,  a  10  per 


cent,  deposit  of  $27,  and  a  service  charge  of  $8.10,  total 
$51.:i0,  and  returns  to  the  contractor  the  balance,  $218.70. 
The  contractor  has  now  received  $218.70,  plus  $46.20= 
$264.90.  and  has  on  deposit  .$27  at  the  bank.  From  now  on 
payments  are  made  by  the  customer  direct  to  the  bank, 
which,  in  this  case,  amount  to  a  $17  first  payment,  and 
eleven  consecutive  monthly  i)ayments  of  .$2:t.  When  the 
customer  has  paid  up  in  full,  the  $27  bank  deposit  is  re- 
turned to  the  contractor,  with  interest  at  5  per  cent.  The 
contractor  thus  gets  his  full  $:i00,  less  the  service  charge 
of  $8.10.  A  similar  plan  is  offered  to  contractors  for  financ- 
ing the  sale  of  electrical  appliances. 


New  Line  of  Induction  Motors 

R.  E.  T.  Pringle  is  distributing  catalogue  No.  6,  de- 
scribing, with  illustrations,  their  new  line  of  induction  mo- 
tors, manufactured  by  the  St.  Louis  Electrical  Works,  St. 
Louis,  Mo.  The  list  comprises  single,  2  and  :i-phase  mo- 
tors, 25  to  60  cycles,  110  to  440  volts  in  sizes  ranging  from 
1/8  to  20  h.p.  It  is  claimed  that  the  efficiency  of  the  St. 
Louis  motors  is  exceptionally  high  along  the  whole  range 
of  sizes,  and  that  a  1  h.p;  has  practically  as  high  an  efficiency 
as  the  30  h,p. 


A  wiring  job  costing  $300  is  diagrammed  in  this  chart,  illustrating  the 
Morris  Plan  proposal  for  financing  time  payments  on  house-wiring.  The 
plan  involves  three  parties:  The  contractor,  the  customer  and  the  Morris 
Plan  bank.  The  arrows  indicate  the  direction  of  the  actions  in  financing 
the  deal.  The  numbers  on  the  arrows  indicate  the  sequence  of  the  action. 
For  example:  A  contractor  sells  to  a  customer  a  $300  job.  The  custo- 
mer returns  to  the  contractor  a  cash  payment  of  10  per  cent,  of  the  cost 
(and  in  this  case  including  the  discount)  and  a  trade  acceptance  for  the 
balance.     The  contractor  retains  the  cash  payment  and  discount.  He 


sends  the  trade  acceptance  to  the  bank,  which  deducts  the  discount,  the 
service  fee,  and  the  10  per  cent,  deposit,  and  sends  the  proceeds  back  to 
the  contractor.  On  the  same  day,  the  bank  sends  a  letter,  coupon  book 
and  full  instructions  to  the  customer,  who  in  turn  makes  his  monthly 
payments  to  the  bank.  Thus  the  customer  has  the  advantage  of  buying 
at  a  cash  price  on  a  time  payment  basis;  the  contractor  obtains  all  of  his 
money  except  a  10  per  cent,  deposit  which  is  refunded  at  6  per  cent, 
interest  when  the  customer  has  made  all  his  payments;  and  the  bank 
has  made  a  profit  on  its  deal. 
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What  is  New  in  Electrical  Equipment 


Cuts  Down  Your  Light  Bills 
Where  the  price  of  electric  current  per  kw.h.  is  a  factor 
of  any  considerable  importance  in  the  sum  total  of  one's 
monthly  bills,  the  appliance  illustrated  herewith  is  of  very 
real  value  in  reducing  those  bills.  This  is  an  appliance 
whi<"i)  gives  a  graded  amount  of  light,  and.  of  course,  at  the 


same  time  uses  graded  amounts  of  current.  By  a  slight 
touch  of  the  chain  some  twenty  gradations  from  full  "on" 
to  "out"  are  obtainable,  and  though  consumption  of  current 
is  not  exactly  in  proportion  to  the  amount  of  light  given 
throughout  the  whole  range,  the  saving  is  very  considerable 
indeed.  The  actual  facts  in  connection  with  consumption  and 
saving,  using  this  device,  were  recently  published  by  the 
Bureau  of  Standards  as  follows. 
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This  dimmer,  which  has  been  given  the  trade  name  of 
"Anylite,"  is  manufactured  by  the  Anylite  Electric  Com- 
pany, Fort  Wayne,  Ind.,  and  distributed  in  Canada  by  the 
Dominion  Battery  Co.,  736  Dundas  St.  E.,  Toronto. 


Hangers  for  Bowl  Fixtures 

The  accompanying  illustration  shows  rosettes  and  loop 
designed  and  placed  on  the  market  by  the  Plume  &  Atwood 
-Manufacturing    Company,    Waterbury,    Conn.,    for  hanging 


bowl-type  lighting  fixtures.  The  loops  are  made  in 
5-in.  lengths  to  accommixiatc  differently  sized  bowls. 


-in.  tc 


The  "Amco"  Industrial  Unit 

An  original  iilea  in  ti.xture  U.^hting  cquipmcnl  is  shown 
herewith.  The  filament  in  tiie  nitrogen  lamp  centres  at  the 
waist-linc  of  the  lower  meml)er — the  exact  focal  point  of 
the  lower  bowl — which  causes  the  illumination  to  stream 
down  upon  the  work  table,  lathe,  etc.,  as  intensely  as  if 
subjected  to  the  headlight  of  a  powerful  automobile.  The 
light  in  the  upper  hemisphere  of  the  filament  which  is  more 
or  less  lost  in  the  holder  of  the  ordinary  reflector  equip- 


ment, is  reflected  outwards  by  the  upper  member  to  illum- 
inate the  vertical  plane.  This  gives  the  result  of  two  lights 
in  one.  Being  so  designed  and  of  all-porcelain  enamelled 
steel,  there  is  no  possibility  of  misplaced  light   or  glare. 

The  distribution  of  this  equipment  in  Canada  is  in 
charge  of  Mr.  Frank  T.  Groome,  room  1710  Royal  Bank 
Building,  Toronto.  Mr.  Groome's  intimate  knowledge  of 
good  lighting  and  good  lighting  equipment  is  well  recog- 
nized and  will  establish  confidence  in  this  new  line. 


The  S.  Morgan  Smith  Co.,  York,  Pa.,  have  closed  a  con- 
tract for  the  supply  of  a  2,000  h.p.  horizontal  turbine  to  the 
Electric  Reduction  Co.,  Buckingham,  P.  Q.  This  will  be 
direct  connected  to  a  generator.  The  company  is  adding  a 
new  unit  to  the  equipment. 


1  48 


THE  ELECTRICAL  NEWS 


October  15,  I'jl'.i 


"Equator"  Heat 

The  Equator  Mamifacturiiiff  Company,  of  Hamilton, 
Canada,  arc  manufacturing  an  air  heater  following  the  de- 
sign shown  in  the  accompanying  illustration.  This  parti- 
cular type  of  household  appliance  is  finding  a  very  ready 


sale  in  the  average  household  where  its  operation  is  becom- 
ing general  during  the  late  autumn,  as  a  means  of  holding 
off  the  date  of. starting  up  the  troublesome  coal  furnace.  The 
company  also  manufacture  a  useful  little  toaster  which  con- 
sumes 550  watt  hours.  It  is  sturdily  built  and  suitable  for 
use  on  the  table  or  elsewhere. 


Attachment  Used  to  Electrify  Candle  Sticks. 

William  R.  Noe  &  Sons,  New  York  City,  have  develop- 
ed a  device  called  the  "Lenox"  attachment,  which  is  used 
for  the  purpose  of  electrifying  candle  sticks,  so  that  they 
can  be  used  as  portable  lamps.  As  shown  in  the  accom- 
panying illustration  this  device  consists  of  a  rubber  cork 


mounted  on  the  lower  end  of  a  lamp  socket.  When  once 
inserted  in  a  candle  stick  this  attachment  cannot  be  acci- 
dentally pulled  out.  Turning  the  device  to  the  right  when 
inserting  it  causes  the  rubber  cork  to  expand  so  that  it 
will  fit  any  candle  stick.  The  metal  part  of  the  attachment 
is  furnished  in  lirass  or  nickel. 


A  Lamp  that  Clamps  or  Stands  Anywhere 

In  addition  to  the  Polar  Cub  line,  a  very  attractive  de- 
vice, handled  by  the  dilhert-Menzies  Comi)any,  is  the  Wal- 


lace lamp.  This  is  a  lamp  that  will  hang  or  stand  in  any 
position  with  an  adjustable  feature  which  enables  light  to 
be  directed  in  any  required  direction. 


An  Overhead  Fixture  Where  You  Want  It 

The  usual  form  of  overhead  lighting  fixture  cannot  be 
readily  moved  from  one  position  to  another;  it  occasionally 
conflicts  with  overhead  shafting,  machinery,  etc.,  and  it  does 
not  always  give  illumination  where  it  is  wanted.  To  avoid 
these  objections,  the  "Electrical  World"  describes  how  one 
large  industrial  plant  in  Connecticut  has  made  its  general 


overhead  lig'hting  equipment  semi-permanent  in  position. 
To  do  this  the  conduit  supplying  the  lamps  has  been  run 
in  the  usual  manner  to  symmetrically  placed  outlet  boxes, 
but  instead  of  placing  the  lamps  directly  under  the  outlet 
boxes,  they  are  suspended  from  hooks  placed  at  any  desired 
distance  from  the  outlet  box  and  connected  therewith  by 
twin-conductor  cord  and  a  plug  connector.  The  lamps 
proper  are  supported  several  feet  from  the  ceiling.  So  as 
to    avoid    the   obiectionable    features    of   drop-lamps,  each 


Personals 

Mr.  J.  S.  Gould,  Smiths  Falls,  Ont.,  is  the  Conservative 
candidate  in  South  Lanark  at  the  coming  provincial  election. 

Mr.  Wills  Maclachlan  was  elected  chairman  of  the  Public 
Utilities  Section  of  the  National  Safety  Council  at  the  recent 
convention  of  that  body  held  in  Cleveland. 


(  »i  ti>l.<  r  I'.,  I'.M'i 


III  K  F.  I.l-:t  r  K  UA  1.  NEWS 


1'.) 


PHILLIPS 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 


no 


Tfll".  EI.KCTRICAT.  NEWS 


Octohcr  IT),  191!) 


Society  Plans  All-Electrical  Christmas 

The  Society  for  IClectrical  Development  has  announced 
a  campaign  to  make  this  an  Ail-Electrical  Cliristmas.  Rep- 
resentatives of  the  Society  have  just  completed  covering 
sixteen  States  and  the  Province  of  Ontario,  during  which 
electrical  conditions  in  every  branch  of  the  industry  were 
studied  at  close  range.  In  most  cities  the  contractors,  deal- 
ers, jobbers  and  manufacturers  reported  the  greatest  volume 
in  their  history.  Manufacturers  and  distributors  of  electrical 
specialties,  particularly,  are  far  behind  on  orders  as  dealers 
in  these  devices  are  finding  ready  sale.  As  one  retailer  ex- 
pressed it:  "For  the  first  time  in  the  history  of  electrical  ap- 
pliance selling  in  this  city,  people  are  coming  into  the  store  to 
buy  large  and  expensive  specialties,  which  heretofore  we  had 
to  go  out  and  sell  with  the  hardest  kind  of  selling." 

Based  upon  this  information,  the  Society  lias  prepared 
complete  and  comprehensive  sales  and  advertising  material 
for  holiday  selling.  This  material  will  comprise  a  I)eauti- 
ful  poster  in  many  colors,  colored  leaflets,  envelope  enclos- 
ures, cards  for  counters,  cars  and  windows,  form  letters  and 
various  (jther  adverli>ing  matter.  It  is  planned  to  distribute 
this  co-oi)erative  help  to  the  trade  at  large,  as  in  the  past 
Society  campaigns.  The  Society  will  gladly  supply  details 
of  the  campaign  and  material  upon  request. 

E.  A.  Lowry  Power  Equipment  Co. 

The  E.  A.  Lowry  Power  Equipment  Com])any  has  made 
application  to  the  Ontario  Government  for  incorporation 
under  the  name  The  E.  .A..  Lowry  Power  Equipment  Co.. 
Ltd.  Under  the  new  charter  this  company  will  conduct  a 
sales  business  in  all  kinds  of  electrical  power  equipment  ma- 
chinery, etc.  The  authorised  capital  is  $50,000  with  head 
office  in  the  Herald  Building.  Guelph.  The  old  company 
has  been  in  existence  for  nearly  five  years  and  is  now  in- 
corporating owing  to  the  large  increase  in  the  business, 
which  has  become  thoroughly  established  throughout  the 
Dominion.  Mr.  E.  A.  Lowry  will  be  president  and  mana- 
ger of  the  new  company,  and  Miss  M.  M.  Malone,  secretary 


The  town  of  Wolfville,  N.S.,  some  time  ago  purchased 
the  plant  and  goodwill  of  the  Acadia  Electric  Light  Com- 
pany. They  are  now  spending  $25,000  to  provide  necessary 
improvements. 


The  St.  Louis  motor,  handled  by  R.  E.  T.  Pringle 


Current  News  and  Notes 


Carleton  Place,  Ont. 

Mr.  G.  A.  Burgess,  of  Carleton  Place,  Ont.,  has  been 
granted  permission  to  bring  electric  power  from  Blakeney 
to  Almonte  to  operate  a  flour  mill  in  that  town. 

Glencoe,  Ont. 

The  ratepayers  of  Glencoe,  Out.,  will  vote  on  the  ques-' 
tion  of  securing  a  supph'  of  Hydro-electric  power  for  that 
village. 

Hamilton,  Ont. 

The  Hamilton  Lamp  Company  have  commenced  manu- 
facturing tungsten  lamps  at  144-14()  York  Street,  Hamilton. 
Mr.  George  Webb  is  at  the  head  of  the  company  whicli 
is  capitalized  at  $:{0().00(). 

Lakefield,  Ont. 

Tile  ratepayers  of  Lakefield,  Ont.,  have  passed  a  by- 
law autiiorizing  an  expenditure  of  $2(>,000  for  a  supply  of 
liydro  power  in  tlie  village. 

Ottawa,  Ont. 

.'\cting  under  the  direction  of  the  Water  Power  Branch 
of  the  Department  of  the  Interior,  a  hydrometric  survey 
stat^  will  be  organized  and  put  to  work  to  systematically 
ascertain  the  various  water  power  resources  of  all  the  pro- 
vinces of  the  Dominion.  It  is  understood  Mr.  Stuart  S. 
Scovill,  B.Sc,  will  be  the  chief  engineer,  with  Mr.  James  R. 
Bissett,  B.Sc,  as  assistant  engineer. 

Peterboro,  Ont. 

Work  has  commenced  on  the  construction  of  a  trans- 
mission line  from  Healey  Falls  to  Peterboro.  Norwood  and 
Havelock  will  be  provided  with  light  and  power  by  this 
branch  of  the  Hydro-electric  System,  and  the  farmers  in 
surrounding  districts  will  also  be  able  to  take  advantage  of 
the  line. 

St.  Thomas,  Ont. 

The  St.  Thomas  Hydro-electric  System  have  received 
applications  from  168  farmers  in  the  Yarmouth  district  for 
Hydro  service  on  their  farms.  It  is  expected  about  400  h.p. 
will  be  required  to  serve  this  district.  The  farnxers  of  South- 
wold  township  are  also  negotiating. 

Toronto,  Ont. 

A  start  has  been  made  on  the  construction  of  a  build- 
ing for  the  University  of  Toronto  which  will  house  the 
electrical  laboratories  and  kindred  science  departments.  It 
will  be  ready,  it  is  expected,  in  about  a  year. 

Judge  Barron,  of  Stratford,  has  been  appointed  by  the 
Minister  of  Labor  a  commissioner  under  the  Inquiries  Act 
for  the  purpose  of  investigating  the  cause  of,  and  placing 
the  responsibility  for,  the  strike  of  the  Toronto  Electric 
Light  Company's  employees  on  September  3  last. 

Truro,  N.S. 

Ratepayers  of  Truro,  N.S.,  have  voted  an  expenditure  of 
$50,000  for  the  purpose  of  improving  and  extending  the  elec- 
tric light  and  {)ower  plant. 

Uxbridge,  Ont. 

At  a  special  meeting  of  the  Uxbridge  t6wn  council  re- 
cently it  was  decided  to  introduce  an  enabling  by-law  for 
Hydro-electric  light  and  power. 

Wingham,  Ont. 

A  movement  is  on  foot  in  Wingham,  Ont.,  to  have  a  by- 
law passed  authorizing  the  expenditure  of  $40,000  for  build- 
ing a  plant  and  sub-station  to  bring  hydro-electric  power 
from  Eugenia  Falls. 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"American  Electricians'  Handbook,  a  reference  book  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  pages,  with 
over  9<K)  illustrations.  Published  by  McGraw-Hill  Book 
Co.     Price  S.S.W. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E  C.  Published  in  1912  by  Renouf  Publishing 
Company.     24S  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  VVhittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.     2S5  pages,  illustrated.     Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M.. 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    23G  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric   Car  Maintenance,   by   Walter   Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Railway,  by  A.   Morris  Buck,  M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  618 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  60  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  60c. 

Electric  Power  Transmission,  Principles  &  Calculation,  by 
Alfred  Still.  2nd  Edition,  revised,  enlarged  and  rewritten. 
Just  published  by  McGraw-Hill  Book  Co.,  Inc.  407  pages, 
illustrated.     Price  $3.50. 

Elements  of  The  Infinitesimal  Calculus,  by  G.  H.  Chandler, 
M.A.,  Prof.  Applied  Mathematics,  McGill  University,  318 
pages,  cloth  bound.  Published  by  John  Wiley  &  Sons,  1907. 
Price  $1.40. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I. E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,  illustrated.     Price  $1.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Fuel,"  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand Co.    211  pages,  with  84  illustrations.    Price  $3.00. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  6f5c. 

Induction  Coils  in  Theory  and  Practice,  by  Prof.  F.  E. 
Austin.  Published  this  year  by  the  author.  61  pages,  il- 
Iustrat:d.     Price  $1.00. 

International  Library  of  Technology,  Vol.  11.  B,  on  Elec- 
tricity and  Magnetism,  Electrodynamics,  Electrical  Resist- 
ance and  Capacity,  The  Magnetic  Circuit,  Electromagnetic 
Induction.  Chemistry  and  Electro-Chemistry.  Primary  Bat- 
teries, Electrical  Measurements,  585  pages,  fully  illustrated, 


half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 

International  Library  of  Technology,  Volume  14-C  on  Stor- 
age Batteries,  Incandescent  Lighting,  Arc  Lighting,  In- 
terior Wiring,  Modern  Electric  Lighting  Devices,  Electric 
Signs,  Electric  Heating,  540  pages,  fully  illustrated,  half 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.  Price  $3.50. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Herington,  recently  pub- 
lished by  D.  VanNostrand  Co.  211  pages  with  84  illus- 
trations.    Price  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  226  pages,  illus- 
•la'ed.     Price  $2.00. 

Piinciiles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Publislied  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.60. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1910  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics— The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appendix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.    Price  $1.76. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.60. 

Standarff  Wiring,  1919  Edition,  25th   Year.       The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Gushing, 
Jr.    Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,,  by  Kennedy.    Published  in  1910  by  Whittaker 

&  Company.     100  pages,  illustrated.     Price  $1.00. 
Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 

Lee,  M.A.    Just  published,  by  Longmans-Green  &  Co.  102 

pages.     Price  $1.00. 
Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 

the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1016  by  Whittaker  &  Company. 

985  pages,  630  illustrations.    Price  $2.00. 
Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 

M.A.    Published  in  1905  by  Longmans,  Green  &  Company. 

504  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,  by  Edward  H.  Tenney,   B.A.  M.E.  Published 

in  1915  by  D.  Van  Nostrand   Company.     224  pages,  85 

illustrations.     Price  $2.50. 
The  B.I.  Hand-Book,  published  by  British  Insulated  &  Helsby 

Cables,    Limited.     Second   edition.     448  pages,  illustrated. 

Price  $1.00. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Tr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co.,  Inc.     229  pages,  illustrated.     Price  $2.60. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 
edition,   price  $1.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E. 

in  1913  by  Van  Nostrand  Company.  155  pages. 
Transmission  Line  Crossings,  by  Frank  F.  Fowle. 

in  1909  by  D.  Van  Nostrand  Company. 

trated.    Price  $1.00. 
Treatise  on  Thermodynamics,  by  Dr.  Max  Planck 

in  1903.    272  pages.    Price  $1.00. 
Wray's  Manual  of  Car  Lighting.    Published  in  1915  by  Wray 

Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 
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WANTED  —  TECHNICALLY  TRAINED 

MAN  with  view  to  taking  up  designing  of  elec- 
trical apparatus,  principally  A.C.  motors.  An 
opportunity  for  the  right  party.  Hox  No.  27, 
Electrical  News.  Toronto.  19-22 


ARMATURE  WINDERS— ONE  FOREMAN, 

give  experience,  references,  and  salary  required. 
Scott  Bros.  Electric  Co.,  Windsor,  Ont. ;  Detroit, 
Mich.  19-20 


WANTED — A  number  of   first-class  armature 

winders;   steady  work.      Apply    The  Canadian 

General  Electric  Co.,  Ltd.,  Peterborough,  Ont. 
20-21 


WANTED— ASSISTANT  ELECTRICAL  EN- 
GINEER for  municipally  owned  Light  anil 
f'ower  System  in  fast  growing  Ontario  city. 
Duties  to  commence  as  soon  as  possible.  Box 
36,  Electrical  News,  Toronto,  Ont.  19 


Motors  For  Sale 


We  have  for  sale  about  100  D.  C.  motors, 
ranging  in  size  from  5  H.  P.,  1600  r.p.m.,  to 
100  H.   P.,  430  r.p.m. 

These  are  Canadian  General  Electric,  Chap- 
man &  Walker  Ltd.,  and  Canadian  Westing- 
house  Company,  Ltd.  motors. 

They  will  be  disposed  of  under  a  guarantee 
of  good  running  condition  and  prices  and  terms 
will  be  made  to  suit. 


Transformers 

We  now  have  a  well-equipped  shop  for  the 
repair  of  service  transformers  up  to  50  K.W. 
capacity. 

This  is  our  specialty  and  we  have  had  con- 
siilerahla  experience  along  these  lines. 

Instead  of  discarding  burned-out  transformers, 
send  them  to  us  for  expert  repairs.  We  are 
prompt  and  can   give  satisfaction. 

E.  J.  GROVES, 
20  t.f.  Box  422,  Parry  Sound,  Ont. 


WANTED 

Experienced 
Travelling 
Salesman 


All  are  ofifered  subject  to  prior  sale. 
Itemized  list  furnished  upon  request. 


Write, 


Purchasing  Department 

Lake  Superior  Paper  Co.,  Ltd. 

Sault  Ste.  Marie,  Ont. 


16-21 


WANTED  —  Experienced 
Travelling  Salesman  by  es- 
tablished Electrical  Supply 
House.  Address 

"  SALESMAN," 
Box  40,  Electrical  News, 
Toronto 

stating  age  and  experience. 

20-t.f. 


CHEAP  —  SEVENTY  ELECTRIC  WATT 
METERS;  five  to  twenty  amp.,  110  volts.  For 
further  particulars  apply  to  Box  184,  Hensall. 

20 


FOR  SALE 


50  H.  P.  Motor 
Crocker-Wheeler 

3  Phase,  25  Cycle,  550  Volts,  almost  new. 
H.  V.  ANDREWS,  13  Church  St.,  Toronto 

20-22 

PETRIE'S  LIST 

of   NEW   and  USED 

MOTORS 


1 


No. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

4S0 

WestR. 

1 

00 

3 

25 

550 

750 

Cr.-Wh. 

2 

52 

3 

25 

550 

720 

Lancaihire 

1 

40 

3 

25 

550 

7.50 

Cr.-Wh. 

1 

40 

25 

5.50 

725 

Harland 

2 

.3 

25 

560 

720 

Weitg. 

1 

30 

3 

26 

650 

720 

We»tg. 

.•{0 

2 

60 

220 

720 

F.-M. 

1 

25 

3 

25 

550 

1440 

J.  &  M. 

1 

25 

2 

60 

220 

945 

Westg. 

2 

15 

3 

25 

550 

1400 

Tjancashire 

1 

15 

3 

25 

550 

730 

Westg. 

1 

11 

3 

25 

550 

715 

Can.  Union 

1 

10 

3 

25 

550 

750 

C.  G.  E. 

1 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

.550 

720 

J.   &  M. 

1 

51/2 

3 

25 

550 

1425 

Amal.  Elec. 

1 

5 

3 

25 

550 

1400 

Excelsior 

.S 

4 

3 

25 

550 

1400 

Excelsior 

2 

3 

3 

25 

550 

1400 

Excelsior 

1 

1 

1 

60 

220 

17.50 

Wagner 

1 

1 

3 

60 

550 

1700 

Westg. 

1 

V2 

3 

25 

550 

1400 

R.    &  M. 

Writ*  Ui 

{or 

PricM 

H.  W.  PETRIE,  Limited 

Front  St.  West  T<M>»nte,  Ont. 


Subscribe  for  the 
ELECTRICAL  NEWS 
$2.00  per  year 


Electrical  Equipment  for  Sale 

750  K.W.  Turbo  Generator,  3  phase,  60  cycle    600  volts. 

600  K  W.  Engine  Driven  Generator,  3  ph.,  60  cy.,  volts. 

510  k.W.  D.  C.  Motor  Driven  Generators,  60-300  volts. 

1700  amps.,  complete  with  Drive  Motors. 

325  K  W.  Engine  Driven  Generator,  3  ph.,  60  cy.,  2300  volts. 

275  K.W.  Engine  Driven  Generator,  3  ph.,  60  cy.,  600  volts. 

125  K.W.  Engine  Driven  Generator,  3  ph.,  60  cy.,  220  volts. 

100  K.W.  Engine  Driven  Generator,  3  ph.,  60  cy.,  550  volts. 

TRANSFORMERS 


3     500  K  V.A.  Single  Phase,  25  Cycle,  13200-2200-550. 
3     250  K.V.A.  Single  Phase,  25  Cycle,  2200-550. 
3     125  K.V.A.  Single  Phase,  60  Cycle,  2200-550. 


C.  p.  WILSON  CO. 


509  Lumtden  Building 


Phone  Main  630 


TORONTO,  ONT. 


Western  Red  Cedar 

POLES  &  PILING 

Correspondence  Solicited 

F.  J.  Bossley 

Offices,  Bell  Block      -      -      P.  O.  Box  78 
ENDERBY    ■    B.  C. 


October  1,5,  1919 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


wear  longer  because  they 
arc  frictionless  and  self- 
lubricating.    The  remark- 
able   economy   of  these 
brushes    will    appeal  to 
uu.     They   have   often  out- 
isted  the  ordinary  brushes  8 
to  12  times  over. 


We  take  the  responsibility 
)f  selecting  the  right  grade  of 
)rush  for  any  installation,  and 
,'ill  be  pleased  to  send  you  an 
information  sheet  for  your  en- 
gineer to  fill  out.  This  will 
save  you  a  great  deal  of  trouble  and  money. 

Write  for  our  latest  bulletin- 
Canadian  Representatives: 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self-Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


Dossert  3 -Way  ^ 
Connector 


Used  to  make  a  three-way  splice 
when  cables  are  at  right  angles  to 
each  other. 
— in  other  words  to  splice  two  main 
wires  or  cables  in  a  straight  line  and 
a  branch  wire  to  the  main. 

Will  connect  coinbinations  of  any  three  sizes  of  wire, 
cable,  rod  or  tubing. 

Dossert  &  Company  new  Yopfic 

H.  B.  LOGAN,  President. 

Irving   Smith,    Canadian  Representative, 
602  New  Birks  Bldg.,  Montreal,  Que. 


Write  for  Prices 


on 


Single  Phase 


Motors 


Repulsion  and  Splitphase 
Types 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


MICA 


KENT  BROTHERS 

King^ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut   to  Size, 

Splittings,   Discs,  Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 
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RELIABLE  ELECTRIC  SUPPLIES 


ALWAYS 

IN 
STOCK 


ARROW  E  FLUSH  SWITCHES 
EDISON  MAZDA  LAMPS 
WIRE,  CORDS  AND  CABLES 
WIRING  DEVICES,  ALL  KINDS 
CONDUIT  AND  FITTINGS 
SQUARE  D  SAFETY  SWITCHES 
SQUARE  D  MOTOR  STARTERS 


FOR 
IMMEDIATE 
DELIVERY 


ARROW  E  SURFACE  SWITCHES 

ECONOMY  FUSES 

EMERSON  FANS 

LIGHTING  FIXTURES 

LAMP  GUARDS 

LAMP  REFLECTORS 

DOUBLE-SURE  TAPE 


McDonald  &  Willson,  Limited 


347  Yonge  Street 


TORONTO,  ONT. 


EASILY  SOLD 

is  what  the  dealers  who  handle  the  Eden  have  to 
say  about  it,  with  good  profits,  too,  they  add. 

And  they  are  right. 

The  sales  of  Eden  Machines  have  increased  by 
leaps  and  bounds  during  the  past  year.  Women 
everywhere  are  being  educated  to  the  fact  they  need 
not  be  kitchen  drudges,  so  they  are  buying  Washing 
Machines  and  their  preference  has  been 

THE  EDEN 


the  time  tested  machine  with  the  all  metal  body,  and  its  twenty-five  points  of  superiority. 

The  Great  West  Electric  Company,  Limited 

WINNIPEG,  MAN. 


OctolltT  1.".. 
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You  Can  Trust  Griffiths^  Products 

''ANTI-SULPHURIC  ENAMEL 

The  onl>  rrlialtle  protection  against  the  action  of  acid  and 
I  HriniLal  tunic-- 

''FERRODOR" 

Kii-.ti  '1'i..r  il.i^tic  p.iint.  >ui'i  ri..r  to  I Ii  apliiti  or  Uid  Lrail. 
DitiiN    lil  tliMiiitic  conditions. 

''DRIOROL" 

Oil|>rooi  Knamcl.  Dries  iiuickly  over  greasy  anil  oil  sur- 
faces.    Nut  affected  by  lubricating  or  transformer  oils. 

'ARMOUR" 

Km  ii^iituii.:   ;  .iHit,  or  colorless  solution. 

'ARMACELL'' 

I'd.^isi ssts  till-  lil(,'ht—t  insulating  ([ualities  of  any  varnisli  on  the 

"OHMALINE** 

HIack.  quick  air  drying  insulating  composition.  Also  supplied 
f.ir  -tdviiiii.  ami         .i  solid  insulating  compound. 

"SHAYDOLITE'* 

i*>r  color  in  K  cli-ctru'  lamps.  I'sod  in  the  Koyal  Navy.  Wea- 
ther-proof.    Dries   rapid  I V. 

"ARMABRON" 

Hitutmri   i>rot;'Ctivi-   paint,  elastic,  acid-resisting,  weatherproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  and  Overseas  Governments) 

SPIELMAN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  BIdg.,  St.Alexander  St.  MONTREAL 


Save  Time  and  Money 

— Use  Duncan  New 
"Rigid"  Shadeholder 


ONLY  ONE  SCREW  TO  ADJUST 


Manufacturers 

The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


GUY 
THIMBLES 

Now  MADE  IN  CANADA 

By  the  Manufacturers  of 

PEIRCE  BRACKETS 

STOCK  DELIVERY 
Mail  Your  Orders  Toi-day 

Acme  Stamping  &  Tool  Works 

LIMITED 

HAMILTON,  ONT. 


Thos.  S.  Young,  Generjl  Manager 

Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada   Lumberman  ;| 

Contract  Record    Electrical  News, 


MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 
and  Enjjineering. 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial    Western  Lumberman 


Toronto,  Montreal,  Winniptg, 
Vancouver,  Chicago,  New  York, 
London,  (Eng.) 
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THE  1919  EDITION 

"STANDARD  WIRING" 

TELLS  YOU  HOW 

GENERATORS— How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them;  all  diagrams  showing  cormections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements, 
MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  ^ny  class  of  service.  All  diagrams  of  motor 
wiring.    How  t5i'\;d  the  proper  size  of  wire  for  any  motor 

A.  C.  single,  two  or  three-phase, 
line  construction,  line  wires, 
^oles  and  their  dimensions  and 
Insulators,  guard  arms,  guy 
to  install  Lightning  arrest- 


POCKET  SIZE 
LEATHER  COVER 


taken.    The  proper  way 
Outlet,  Junction  and  Swi^ 
complete  interior  condi 
duit.  J  Concealed  kno^ 
electric  and  combina. 
to  use  it.    How  t 
LIGHT  AND  ILLU^ 
latest  data  on  Mazda  ancl' 
and  semi-indirect  illuminati^ 
ous  classes  of  service  from  sh^ 


for  direct  curr; 
OUTSIDE 
service  wir^ 
weights,  and  how  to  erect  and  protect  them  a 
anchors.    Tree  wiring,  spUcing,  service  an^ 
ers.   Transformers  with  diagrams  and  iry 
INSIDE  WIRING— When  and  where 
wire.    How  to  find  the  proper  size  of 
current,  voltage  and  drop,  either  by  fy 
of  the  book.    How  to  v\jire  for  two-'y 
three-phase  with  formulae  and  taV 
simple  manner  that  anyone  can 
through  partitions  and  walls 
roundings  exist.    When  and 
just  how  to  do  it.    How  to. 


a,  slow  burning  and  weatherproof 
'hiotors  or  heating  devices  for  any 
y  tables  that  are  given  in  this  section 
Direct  current,  two-phase  and 
forked  out  for  each  system  and  in  a 
^low  to  run  wires  on  walls,  ceilings,  floors, 
/s,  damp  places  and  where  dangerous  sur- 
itches,  Cut-outs  and   Circuit  Breakers  and 
voltage  systems  and  the  precautions  to  be 


Snap  Switches,  Cabinets  and  Cut-out  Boxes, 
'ds.  Wooden  and  Metal  Raceways.   How  to  install 
id  metal,  flexible  metal  or  flexible  non-metallic  con- 
^mored  cable.    How  and  where  to  install  and  wire 
How  and  where  to  use  flexible  cord  and  where  not 
Id  gas  filled  lamps  and  the  fixtures  and  rules  required, 
lat  is  meant  by  proper  and  efficient  illumination,  the 
imps  of  every  candle  power  and  wattage.    Direct,  mdirect 
5>^here  each  should  be  used.    Illumination  required  for  vari- 
window  lighting  to  public  halls  and  from  factories  to  small 


residences. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and 
their  equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations. 
The  proper  symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small 
snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  leading  manufacturers  of  officially 
approved  wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all 
supplies  necessary  for  any  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Construction  published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Pottpaid  to  Any  Address  on  Receipt  of  Price  by 

ELECTRICAL  NEWS,  347  Adelaide  St.  W.,  Toronto 


IT   SETTLES   DISPUTES   AND,   IF   REFERRED   TO   BEFORE   WIRING,  PREVENTS  DISPUTES; 
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UNIVERSAL  BUSHINGS 


FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Acceitible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


\ 


Nos.  2  &  4 

Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

No*   1*3  BEWARE  OF  IMITATIONS 

Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building,  Winnipeg,  Man. 


Protect  the  Man 
and  the  Motor ! 


Install  Wagner  Sin- 
gle-phase or  Poly- 
phase self- starting 
type  motors.  There 
is  no  wrong  way  to 
start  or  stop.  A  sin- 
gle throw  switch  to 
be  opened  or  closed 
controls  the  motor. 

Suitable  for  remote 
or  automatic  con- 
trol. No  previous 
knowledge  or  skill  is 
required.  Send  for 
and  11813. 


Wagner  Type  B  A 
Sinjjle-phase  Motor 


Wagner  Type  B  W 
(Self-starting) 
Polyphase  Motor 


Bulletins  I1713 


a£  Canada  LuniUd-Montreal 


Power  Bldg.,  Montreal. 


347  Adelaide  St.  W.,  Toronto. 
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ECONOMY  renewable  FUSES 

are  the  right  fuses  to  protect  your  electrical  circuits — 

— because  they  afford  the  right  sort  of  protection ;  their  reputa- 
tion lends  assurance  that  you  can  safely  depend  on  them  for 
accuracy  of  rating  and  all-round  efificiency  in  operation. 

— because  they  cut  annual  fuse  maintenance  costs  80%  as  com- 
pared with  the  use  of  one-time  fuses,  owing  to  the  fact  that 
an  inexpensive  "Drop  Out"  Renewal  Link  restores  a  blown 
Economy  Fuse  to  its  original  efficiency. 

— because  it's  the  work  of  a  moment  to  replace  the  link  and  re- 
new the  fuse. 

— because  a  good  sized  stock  of  "Drop  Out"  Renewal  Links 
always  on  hand  represents  but  a  small  outlay. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 

Unity  Bldg.  -  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses 

—to  150,000  volts 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


AIR  PRESSURE  RELAYS 

Pliiladelpliia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  4  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarcli    Electric  Comiiany 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTOMATIC   EXTENSION  REELS 

Cincinnati  Specialty   Mfg.  Co. 

AUTO  STARTERS 
AdamsBagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  \ViIlson,  Ltd.,  Toronto 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company. 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Drill    &    Electric    Box  Company 
Canadian   Westinghouse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Delta  Star  Electric  Company. 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
National   Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada   Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground   Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 
Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Wcitinghouie  Company 


CAR  EQUIPMENT 
Ohio   Brass  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Bovin^   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian   Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical  Company  of  Canada 

Monarch    Electric  ("onipany 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

COILS 

Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  .Service  Supplies  Company 

COMPOUNDS 

Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 

British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 

McDonald   &  Willson,   Ltd.,  Toronto 
National  Metal   Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS 

International  Machinery  &  Supply  Co. 
Walger  Connector  Company 

CONTROLLERS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

Northern  Electric  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 

CORDS 

Northern  Electr'c  Company 

Phillips   Electrical   Works,   Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 

CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott.  Inc. 

International  Machinery  &  Supply  Co. 
Monarch    Electric  Company 


DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 
Electrical  Engineers  Equipment  Co. 
Electric  .Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Pliiladelpliia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

McDonald   &   Willson,   Ltd.,  Toronto 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 

Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
C!anadian    Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
McDonald  &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin   Electric   Manufacturing  Company 

Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Compan> 
Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

FLASHLIGHTS 

McDonald   &  Willson,   Ltd.,  Toronto 
Northern  Electric  Company 
Spielmann  Agenciei  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

FUSES 

P)ussman  Mfg.  Company 

Canadian  General  Electric  Company 

Canadian    Westinghouse  Company 

Economy  Fuse  ft  Itaniffacturinc  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  .  ONTARIO 


CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON  -  CANADA 

Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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FROSTING 

Arts  Electrical  Company 

FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  o(  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
JeflFerson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
International  Machinery  &  Supply  Co. 
McGill  Manufacturing  Company 

Monarcli    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern   Electric  Company 
Spielmann   Agencies,  Registered 

HIGH  TENSION  EQUIPMENT 

Delta  Star  Electric  Company 

HYDRAULIC  MACHINERY 
Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson  Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

J.  D.  Lapachelle  &  Co..  Montreal,  Que. 

Northern  Electric  Company 

W.  H.   Spencer  &  Co.,  Montreal,  Que. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

General   Insulate  Company 
International  Machinery  &  Supply  Co. 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauMing  &  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  Sc  Knott,  Inc. 

Illinois   Electric   Porcelain  Company 

Moloney  Electric   Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 


LAMP  BULBS  (BUctrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco  Philips   Co.,  Limited 

Electrical   Maintenance  Sc   Repairs  Company 

Hamilton   Lamp  Company 

Hatheway  &  Knott 

McDonald  &  Willson,  Ltd.,  Toronto 

Northern  Electric  Company 

LAMP  RENEWER 

G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 

Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Staitiping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnalt  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 
Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lincoln  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric   Motor   &  Machinery  Co. 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie.  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  St  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self- Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Northern  Electric  Company 
Ohio   Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielnvann  Afencies  Re^. 


PAINTS  ft  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  (Table  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 

Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 

Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Cotnpany 
Northern  Electric  (Company 

POLE  LINE  HARDWARE 
Acme  Stamping  Sc.  Tool  Works,  Limited 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian  Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &   Engineering  Company 
MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian  Allit-Cbalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin  Electric  Manufacturing  Company 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Duncan  Electrical  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Monarch    Electric  Company 
National  Mett)  ICelding  Company 
Northern  Electric  Company 
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For  Your  Fall  Lighting  Re- 
quirements 

W'c  liavc  tu  offer  the  laniuu->  line  of  GILL  BROS. 
COMPANY  Ornamental  Glassware.  Send  for  cata- 
logue and  price  list.  The  highest  grade  glassware 
made,  in  j)!ain  and  decorated  finish. 

Sold  in  Canada  by 

J.  D.  LACHAPELLE  &  COMPANY 


137  McGill  Street 


Montreal 


DIAMOND  ELECTRIC 
XMAS  TREE  OUTFITS 


Glazed  white  fibre  candles  fitted  with  Mazda  Lamps,  and  spring 
clips  which  keep  the  candles  in  an  upright  position. 
Made  in  8,  16,  24,  and  32  lights  for  use  on  110-124  volts. 
The  above  outfits  are  also  supplied  without  the  candlestick. 

For  price  and  discounts  write  to 

W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West,  Montreal 


The  Martin 
Portable  Vise  Stand 
and  Pipe  Bender 

is  the  most  efficient  apparatus  for  reducing 
the  cost  of  cutting,  threading  and  bending 
conduit.  It  does  the  work  in  less  time, 
with  less  labor  and  at  less  cost.  Prove  it 
yourself. 


Ask  your  jobber 
H.  P.  MARTIN  &  SONS 

630  East  Second  Street, 
Owensboro,  Ky. 


Standard 
Wires  and  Cables 

include  a  complete  line  of  bare 
and  insulated  electrical  conduc- 
tors for  all  classes  of  service,  al- 
so cable  accessories.  We  also 
supply  copper,  and  brass 
tubes  and  rods,  extruded  brass 
shapes,  etc.  We  are  in  a  posi- 
^  tion  to  serve  all  users  of  these 

products  to  good  advantage. 
Write  our  nearest  office. 

Standard  Underground  Cable  Co.  of  Canada 

Limited 
Hamilton,  Ont. 

Montreal  Toronto  Hamilton  Seattle 


Automatic  Start  Induction 

POLYPHASE  MOTORS 


1/2  to  60  H.P. 


Illustrating    the    Cuu^trULtiun  and 
Winding  of  a  10  h.p.  3  phase 
Motor  Field 


require  but  one 
set  of  fuses  for 
starting  and  run- 
ning— a  125%  fuse 
is  sufficient  for  or- 
(1  i  n  a  r  y  loads, 
while  s  1  i  g"  h  t  ly 
larger,  but  not 
more  than  150% 
for  heavy  and  in- 
ertia loads. 


They  Keep-a- Running 
CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Mach'y  Co.,  Ltd.,  137  Shaughnessy  Bldg., 

McGill    St.,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

Bissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Friedley- Voshai  dt  Company 

STANDS— VISE.  PORTABLE 

Martin  &  Sons,  H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart    Accumulator  Company 
Northern    Electric  Company 

STREET  LIGH*TING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

Winter  Joyner,   A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General   Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
llatheway  &  Knott,  Inc. 
McDonald   &   Willson,   Ltd.,  Toronto 
Moloney   Electric  Company  of  Canada 
National   Metal   Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Conii)any 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 
National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 
Nortliern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 
Adams- Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti   Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarch    Klectiic  Company 
Northern  Electric  Company 
Packard   Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian   Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 
Northern   Aluminum  Company 

TURBINES 
Boving  Company  of  Canada 
Canadian  Allis-Chalmeri  Company 

Hamilton  Company,  Wm. 
•MacGovern  &  Company 
Smith  Company,  S.  Morgan 


UNDERGROUND  INSTALLATIONS 

Gest,   Limited,  G.  M. 
Northern  Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 

Houston   &  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern   Electric  Company 
Onward  Manufacturing  Company 
Pringle,  R.   E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

J.,yons  Electric  Company 
McDonald  &  Willson 
Northern  Electric  Company 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

llamiltOTi   Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian   AUis-Chalmers  Company 

WELDING  EQUIPMENT 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
International  Machinery  &  Supply  Co. 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground  Cable  Company  o(  Ca« 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


"Lancashire" 
All  British 
Motors 

and 

Spare  Parts 

Carried  in  Stock 
in 

Toronto 


Branch  Office 

602NewBirk8Bldg. 
MONTREAL 


SERVICE 


REPAIR  SHOPS    —  TORONTO 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 

Motors 
Generators 
Transformers 


Head  Office 

45  Niagara  St. 
TORONTO 
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Are  Your  Lamps  Imprisoned? 

THE  LC^ON  INVENTION 


prevents  loss  by 
theft  or  breakage. 


1 


Get  our  list  describing  the  Loxon  Lamp 
Guards,  and  giving  prices  and  particulars  of 
this  and  many  other  Electrical  Specialties. 


McGILL  MANUFACTURING  COMPANY 

VALPARAISO,  INDIANA. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 

The  modem  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Standard  Armatures,  Coils  and  Commutators 
in  Stock.  Material  and  Experience  for  Quick 
Thorough  Repairs  on  Every  Size  or  Type  of 

A.C.  or  D.C.  Machine. 
Factory   Recently   Doubled.     100  Electrical 
and  Mechanical  Experts  Anxious  to  Serve  You 

Cleveland  Armature  Works,  Inc. 

Est.  1895  Cleveland,  Ohio  inc.  i^^g 


No.  2332 


When  you  want  Lighting  Fixtures  of  Beauty, 
Quality  and  Efficiency  at  a  reasonable  price, 

write 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our   nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sale*  Office— 72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Our  stock  of  25  cycle  550  volt 

New  Lincoln  Motors 

has  been  pretty  well  depleted  on  recent 
orders,  but  new  shipments  are  on  the 
way  and  we  aim  to  keep  motors  of  the 
following  H.  P.  and  speed  in  stock: 

1,  2,  3,  5,  7^,  10,  15  at  750  and  1500  R.P.M. 
20,  25,  30,  35  at  750  R.P.M. 

The  following  is  a  list  of  used  and  odd  sizes 
on  hand: 


H.P. 

R.P.M. 

Cycle 

Volt 

Make 

1 

1 

750 

25 

550 

C.  G.  E. 

1 

10 

1500 

25 

550 

Westinghouse 

1 

25 

750 

25 

550 

Westinghouse 

1 

25 

750 

25 

550 

C.  G.  E. 

1 

30 

750 

25 

750 

Westinghouse 

1 

35 

750 

25 

750 

Westinghouse 

1 

2 

1800 

60 

220 

Lincoln 

1 

fi 

isoo 

GO 

220 

1 

ri 

1200 

on 

220 

1 

30 

1200 

60 

220 

1 

1 

1800 

60 

550 

2 

2 

1200 

60 

550 

2 

3 

1800 

60 

550 

3 

7/2 

1200 

60 

550 

1 

15 

1200 

60 

550 

2 

50 

900 

60 

550 

2 

75 

900 

60 

550 

1 

100 

900 

60 

550 

Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg  TORONTO 


Assembling  Repair 
and  Welding  Shop 

3  Jarvis  St. 
TORONTO 


Montreal  Office 
128  Corittine  BIdg 


NACCOVERN 

atCOMMNyr" 


...POWER 

IjlACHIIIERY 

hmmdmmmmmmmmm  mm 


ALTERNATING  CURRENT  UNITS 

(ENGINE  DRIVEN) 
2  and  3  Phase — 25  Cycles 


K.V.A. 
K.V.A. 


Generator 

K.W. 

Volts 

R.P.M. 

(  vliTiriPT*     Tit m^n 6 ■  An c 

15  X  22  X  17 

2.')0 

220 

214 

350 

COO 

Compound 

450 

o.'jO 

125 

24  X  40  X  36 

1000 

240 

107 

24  X  48  X  42 

K.V.A. 

2  and  3 

Phase — 60 

Cycles 

18'A 

2400 

360 

7x8 

35 

220 

300 

12  X  10 

50 

2300 

300 

12  X  13 

75 

220 

277 

12  X  4 

100 

550 

257 

100 

2300 

185 

10  X  18  X  24 

lOO'A 

240 

277 

14  X  14 

125 

240 

200 

12  X  21 

160 

2300 

225 

14  X  22  X  16 

200 

2300 

200 

Cross  compound 

250 

2300 

200 

15  X  29  X  22 

300 

480 

150 

14  X  28  X  30 

300 

2;J00 

150 

18  X  30  X  22 

325 

2300 

120 

24  X  36 

400 

600 

150 

24 

450 

2300 

100 

22  X  42  X  48 

500 

600 

150 

21  X  40  X  24 

600 

2300 

150 

23  X  40  X  30 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices:   New  York,  Pittsburg,   St.  Louis. 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 
Buyers  and  Sellers  of  New  and  Used  Machinery 
A  CONTINENT-WIDE  SERVICE 


We  have  the  following  new  and  slightly  used 


MOTORS  FOR  SALE 


at  very  attrac- 
tive prices 


No. 

2 

3 

6 

1 

1 

4 

1 

2 
18 
14 


6 
4 
2 
4 
23 
20 
1 
62 
25 
7 
28 
15 
4 
17 


560  Volts, 
Horse  Power  Speed 


200 
150 
125 
125 
75 
50 
40 
35 
30 
25 
20 
15 
15 
15 
10 
10 


TA 


600 
600 
720 
720 
1200 
900 
900 
900 
1200 
1200 
1200 
900 
1200 
1800 
900 
1200 
1800 
1200 
900 
1800 
1200 
900 
1800 
1200 
900 
1800 


3  Phase,  60  Cycles. 

Make 

AUis  Chalmers  Bullock 

Allis    Chalmers  Bullock 

Crocker  Wheeler 

Slip  Ring 

General  Electric 

tieneral  Electric 

Crocker  Wheeler  Slip  Ring 

Wagner 

Crocker  Wheeler  &  Wagner 
Crocker  Wheeler  &  Wagner 
Crocker  Wheelei 
Cleveland 
Crocker  Wheeler 
Cleveland 

Crocker   Wheeler   &  Wagner 
Crocker  Wheeler  &  Cleveland 
Crocker  Wheeler  &  Western 
Crocker  Wheeler  &  C.  G.  E. 
Wagner 

Crocker  Wheeler  &  Cleveland 

Crocker  Wheeler  &  Wagner 

Crocker  Wheeler 

Cleveland 

Cleveland 

Cleveland 

Cleveland 


Phone  or  write  us  for  prices 

ELECTRIC  MOTOR  &  MACHINERY  CO.,  Limited 

413  St.  James  St.,  MONTREAL.  QUE. 
Tel.  Main  2171  Night  Call,  Rockland  3523. 
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"Profit  Savers" 

on  every  job  of  interior  wiring 


mm 


Phantom  View 


Walger  3-Way  m 


Use  it  to  tap  feed 
wires  in  outlet  boxes, 
Condulets,  and  on 
knob  and  cleat  work. 
It  is  the  quick  easy 
way. 


Actual  Size 


Walger  Connectors 

A  quick  easy  way  to  cut  your  connection  costs — use 
Walgers.  Just  loosen  the  cap  and  turn  back  the 
screws — it  is  only  work  of  a  minute. 

Eliminates  blow  torch,  solder  and  tape.  Walger 
simplicity  makes  it  the  quickest,  the  easiest,  the  safest 
of  any  type  of  connection. 

Once  in  place  the  Walger  takes  a  sure  grip,  and 
every  connection  is  perfectly  insulated.  Cuts  your 
connection  cost  right  in  half. 

Approved 

by  the  National  Board  of 
Fire  Underwriters  and  the 
Hydro  Electric  Power  Com- 
mission for  No.  12  and  all 
smaller  wire. 


Send  for  Sample  To-day 

The  minute  you  get  a 
Walger  in  your  hand  you 
will  see  for  yourself  just 
how  it  will  save.  In  these 
days  of  high  prices  here  is 
an  economy  worth  while. 


Walger  2-Way 

Wherever  there  are  connec- 
tions to  make  on  any  in- 
terior job  you  can  do  them 
easier,  quicker,  and  cheaper 
with   Walger  Connectors. 


Walger  Connector  Company 

Sales  Agent :  C.  JACKSON 
32  Front  St.,  W.,  Toronto,  Ont. 


FOR  tVERV  PURPO/E 

rHOlU>An/0»l  ELEC.MrC.CO.CMiCACO 


PROTECTION 

Vse 

MONARCH  OIL 
CIRCUIT  BREAKERS 


Double  Pole 


Four  Pole 


Three  Pole 


Single  Throw 
Double  Throw 

Automatic 
Remote  Control 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate 
Cell  Mounting 

Made  in  Canada 

by 


Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


Northern  Aluminum  Co.^  Ltd. 

Sales  Office  : 

1305  Bank  of  Hamilton  Building,  Toronto 

Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 


Send  inquiries  to— 


1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarle$  H.  IDItcbell 
Percival  H.  IDitcbell 

Contultlag  and  Soptrviilofl 
EoglDttri 

Hydraulic.  Steam  and  Electrical  Power  Plaots, 
Industrial  and  Municipal  Engineering:. 

Traders  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during-  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  ate. 
41  Kins  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical.  Electrical,  Hydraulic,  Steam,  Gas 

Plans.  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   Bldg.,   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Superrision  of  Lightins  and  Power  Plants 

Tslephone  Main  6737  505  McGlU  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  OfHce) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6*17       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excalaior  Lif*  Bldg.  TORONTO 


Canadian  Water-Powers  Agency 

(Registered) 

CHARLES  BRANDEIS,  C.E..  E.E. 
Consulting  Engineer 

We  negotiate  sale  and  purchase  of  developed 
and  undeveloped  water-powers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 


Associates : 


ENGINEERS 

A.  L.  Mudge, 


A.  L.  MIeville 


Steam  and  Hydro-electric  Development*.  Steam 
and  Eltctrlc  Railways.   Irritfatlon  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

Industrial  Engineers 

Combustion,    Temperature  Regulation 
Water  Softening  and  Filtration, 
Boiler  Plant  Efficiency,  Smoke  Problems. 

57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  an4 Infringements.  20  Years'  Ex- 
perience In  Patents  and  Practical  Engineering 

Kent  Building, 
Yonge  and  Richmond  Sts., 


TORONTO 


T|?fl|)[jMK5.  COPYRIGHTS  &nFS|rMS 


STANLEY  LIQHTFOOT 

REG  O  PATENT  SOLICITOR  AND  ATTOHNCY 

LUMSDEN   BLDG.(^*y^^^")  TORONTO. 

New  BOOKLET  OF  COMPLETE  INFORMATION  FREE 
MsrsTioN  TM.»  PA^an)  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco  (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 


"Electrical,  Photometrical  and  Phyaical 
Testa  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


fROCUREO  IN  ALL 
I      ^  COUNTRIES 
m^^^   LONG  EXPERIENCE 

IN  PATENT  LITIGATION 

I    SEND  FOR  HAND  BOOK 

■ATI 

RIDOUT  &  MAYBEB 

Kent  Bldg.,  Yonge  St. 
TORONTO       .       .       .  CANADA 


ATENTS 


nm 

MAIN 
26tt 


ESTABLISHED  1849 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 

Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  el- 
fort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que. ;  St.  John,  N.B. ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S'. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 

through  not  being  able  to  take  care  of 

your  customers'  business  ? 
How  much  have  YOV  lost  in  Profit  on 

this  business? 


Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Other*  are  doing  it.    Why  not  you?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company^  Limited 


Phonei: 
Adelaide  002 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"ALWAYS  ON  THE  JOB" 


Nights  and  Holidays 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.  T.  Dale,  Manager,  Beach  1723 


Toronto 
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HIGH  GRADE  ^  INDUCTION  MOTORS 

Single  Phase        Two  Phase       Three  Phase 

Til  these  St.  Louis  Motors  the  usual  induction  motor  trouble  is 
eliminated  by  their  having  ball  liearings  instead  of  the  ordinary  sleeve 
l)earing.  The  ball  bearings  arc  of  the  very  best  grade  and  have  abso- 
lute protection  from  dirt  or  grit  penetration. 

Due  to  tiie  torque  characteristic  of  the  St.  Louis  motor,  there  are 
exceptionally  low  losses  in  the  stator  iron  and  copper,  and  there  is 

greater  starting  torque  on 
much   less   starting  current. 

f'^mmp*;^^^^^^^^^^  The  motor  is  bolted  to  a  sep- 

arate base,  with  motor  frame  so 
confined  that  it  is  easily  applied 
to  the  machine  or  appliances. 

Ruggedness  and  simplicity  of 
design,  exclusive  construction 
of    rotor,    centrifugal  switch. 

terminal  leads  and 
low  temperature  rise 
are  among  other 
features  that  com- 
mend the  St.  Louis 
motor  for  the  most 
eflicient  and  econ- 
omical service. 

Write  for  catalogue. 


Motor,  Rails  and  Pulley 


St.  Louis  Electrical  Works, 

ST.  LOUIS,  Mo. 


Disassembled  View  of  Motor 


R.  E.  T.  PRINGLE,  LIMITED 

95  King  Street  East,  TORONTO 


401   New  Birks  Bide. 
MONTREAL 

iCG  Vancouver  Block 
VANCOUVER.  B.C. 

703  Confederation  Life  Bldg. 
WINNIPEG 


Cat.  No.  106— Model  B.  6-lb.  Iron 


Cat.    No.   310 — Two   Burner   Hot   Plate  and 
Cat.   No.  300— One  Burner  Hot  Plate 


THE  WELL  KNOWN  LINE  OF 

Appliances 

Their    wide  popularity 
makes  them  valuable  stock 
everywhere.      Their  ever 
ready  usefulness 
makes  them 
seasonable 
merchandise 
throughout  the 
whole  year. 


Cat.  No. 
1210 


Heatray 


Cat.   No.   180 — Toaster  Stove 


The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 
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These  Four  Exclusive  Points  of  Advantage 

Form  the  Basis  of  the  Tremendous  Success  of  the 

BUSS  Renewable  FUSE 


-^^oint  1 


Terminals  are  seated  in  long  metal  grooves. 
Impossible  for  terminals  to  be  out  of  line. 
Long  scat  prevents  any  possible  strain  on 
fuse  link.  Seating  of  terminal  makes  unnecessary  any  indented  or 
odd  sbaped  washers  that  must  be  properly  seated  to  assemble  the 
fuse. 


•         I    ^%      Self-Aligning   Element.     \o   renewaljle  fuse 
|\T   ^T.  '^c  put  together  when  the  terminals  and 

link  are  not  assembled  in  a  straight  line,  yet, 
the  BUSS  FUSE  IS  THE  ONLY  ONE  IN  WHICH  ARRANGE- 
MENTS HAVE  BEEN  PROVIDED  TO  ENABLE  AND  GUAR- 
ANTEE THE  ASSEMBLY  OF  THE  ELEMENT  IN  A 
STRAIGHT  LINE. 


(Link  sets  between  lugs  on  terminals, 
bolts  are  pulled  up  tight). 


Link  cannot  be  pulled  out  of  lin;  when 


T^omi  3 


Metal  Ring  Inside  of  Tube.  The  metal  ring 
for  holding  the  cap  and  terminals  is  fastened 
INSIDE  the  tube.  THIS  MAKES  THE 
BUSS  FUSE  THE  ONLY  ONE  ON  THE  MARKET  NOT  AF- 
FECTED BY  THE  SHRINKING  OR  SWELLING  OF  THE 
FIBRE. 

(The  more  the  fibre  shrinks,  the  tighter  the  ring  is  held.  Consequently,  the 
fuse  always  remains  tightly  closed,  preventing  the  escape  of  flame  and  gases). 


dint  4 


Floating  Element.  In  assembling  the  termin- 
als and  link  on  a  renewable  fuse,  a  variation 
in  length  as  much  as  y%"  occurs.  This  is 
due  to  the  clearance  in  the  screw  holes  in  the  link  and  terminals. 
Due  to  shrinkage  of  fiber,  variations  in  length  of  the  case  also 
occur.  THE  BUSS  IS  THE  ONLY  ONE  IN  WHICH  MEANS 
ARE  PROVIDED  FOR  AUTOMATICALLY  COMPENSATING 
FOR  THESE  VARIATIONS. 

(This  is  accomplished  by  making  the  slot  in  the  terminal  much  wider  than  the 
thickness  of  the  washer  seated  therein,  thereby  permitting  a  limited  movement 
of  the  terminal). 

Manufactured  by 

BUSSMANN  MANUFACTURING  CO. 

ST.  LOUIS,  U.S.A. 
Write  our  nearest  representative 

New  York  731  Broadway.  Chicago  627  W.  Jackson  Bl. 

San  Francisco  221  Second  St. 
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^OU'VE  seen  it  The  large  Reel  with 
^   the  Northern  Electric  Company's 
name  on  either  side.  You  can  see  it 
wherever  wire  work  of  any  kind  is 
being  done.  In  the  small  hamlets 
and  in  the  large  cities  throughout 
the  Dominion,  it  is  a  familiar  sight  by 
the  street-side. 


Quality,  Dependability  and  Service 
is  what  has  made  the  NORTHERN 
ELECTRIC  COMPANY  LIMITED 
the  largest  manufacturers  of  bare 
and  insulated  Wire  and  Cable, 


Paper  Insulated  Lead  Covered 
Telegraph  Cable 


Paper  In  uilatcd  Lead  Covered 
Telephone  Cable 


Our  Nearest  House  will  be  glad  to 
furnish  specifications  and  prices  on 
any  type  of  bare  or  insulated  wire 
and  cable  for  electrical  purposes — 
write  us  to-day. 

Northartr  Elsctric  Company 

LIMITED 


Paper  Insulated  Lead  Covered 
Power  Cable 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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MONTREAL 
HALIFAX 
OTTAWA 


An  Unusual  Opportunity 

For  Larger  Christmas  Business 

\\  ill  result  from  (nir  nation-wide  appeal  to  the  con- 
sumer on  Xorthcrn  ICIectric  Household  Devices  to 
"Make  it  an  electrical  Christmas."  Attractive,  logical, 
local  advertising  in  twenty-tive  of  the  leading  daily 
])apers.  from  Coast  to  Coast,  will  drive  this  idea  home 
to  the  consumer.    Watch  for  it! 


Linked  with  this,  our  artistic  folder  "Make  it  an 
electrical  Christmas,"  designed  in  four  colors — red, 
green,  black  and  gold — breathing  the  very  air  and 
spirit  of  Yuletide — a  magnet  on  your  counter  and  a 
sure  winner  in  the  mail — will  be  at  your  disposal  in 
liberal  c|uantities. 

Join  us  in  the  i)ig  drive  for  good,  clean  Christmas 
profits  by  stocking  up  with  Northern  Electric  house- 
hold appliances,  ready  to  meet  the  created  demand. 

Let's  get  together  and  MAKE  IT  A  REAL  ELEC- 
TRICAL CHRISTMAS. 


Northern  Ekctric  Company 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 
VANCOUVER 
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"National" 

Inter- connecting  Metal  Moldings 


FOR  YEARS  THE  STANDARD  FOR 


Surface  Wiring 

Economical  and  Easy  to  Install 
Stocked  by  All  Leading  Jobbers 

Safe  and  Sightly 


Write  for  Descriptive  Bulletin  101  and  Installation  Chart 


819 

National  Metal  Molding  6. 

1118  Fulton  Building,  Pittsburgh,  Pa, 

Atlanta  Chicago  Havana  Paris  Salt  Lake  City 

Boston  Dallas  Los  Angeles  Philadelphia        San  Francisco 

Buffalo  Denver  Manila  Portland  Seattle 

Buenos  Aires         Detroit  New  York  Rio  de  Janeiro    St.  Louis 

Canadian  Distributors:    Canadian  General  Electric  Co.,  Ltd. 


Sovembcr  1,  1919 
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Trade 

"N-T  RING" 

Mark 


Perfection  in 

Fixture  Installation 


Trade 

"N  T  RING" 

Mark 


NON  -  TWIST  Canopy  Ring 


enables  this  to  be  done 


IT  IS  THE  RIGHT  WAY 
SAFE  WAY 

EASY  WAY 

PERMANENT  WAY 


Patented  Canada  and 
United  States 
and  Great  Britain 

Applied  for  elsewhere 


Patented  1918 
AS  APPLIED,  CANOPY  1  inch  deep  in  above 


Approved  by: 

Hydro-Electric  Power  Com- 
mission of  Ontario,  Canada. 

Underwriters  Laboratories, 
Chicago,  U.S.A. 


NIPPLE  CROWFOOT 
N.T.F.  5042 


BELOW  ARE  PARTS  FOR  ILLUSTRATION 


N-T  RING 
N.T.  2 


Patented 
1918 


SECTION  CUT 
N.T.  2 


NON-TWIST  CANOPY  RING  lf-^i^^% 


Descriptive 
Literature 

upon 
Application 


Demonstration  and  Sales  Office:  58  Temperance  St., 
Toronto,  Canada. 

General    Office   and   Factory:    424  Adelaide  Street 
West,  Toronto,  Canada. 

United   States    Office:    Room  929  Majestic  Bldg., 
Detroit,  Mich.,  U.  S. 

Great  Britain  Office:   3  Lombard  Street,  London, 
England. 


Write 
for 

Information 
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Moloney  Transformers 


First  For 
Efficiency 


There  is  a  Moloney  Trans- 
former of  every  type  and  for 
every  class  of  electrical 
work. 

Superiority  in  design,  con- 
struction, and  material,  to- 
gether with  consistent  and 
economical  operation  are 
reasons  why  Moloney  Trans- 
formers have  Dominion-wide 
preference,  and  good  rea- 
sons why  you  should  speci- 
fy them  if  you  want  effici- 
ency. ■ 

Large  Stock  always  on  hand. 


Made  in  Canada 


3  Phase 
POWER  TRANSFORMER 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:  Frank  Darling  &  Co  ,  Ltd.,  Vancouver    General  Supplies  Ltd.,  Calgary   Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont         1221-2  Bank  of  Hamilton,  Bldg.,  Toronto 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Accurate — Rugged —  Inexpensive 

In  factory  or  field,  the  Type  S  set  will  quickly  and  accurately  measure  resistance  or  locate 
faults.  It  will  withstand,  without  detriment  to  its  electrical  qualities,  the  knocks  which  such 
a   set   is  bound   to   get.     It  is   of   the   Dial   Decade   Type,   and   therefore   simple   to  operate. 

Excellent  design  plus  quantity  production  enables  a  low  price  without  sacrificing  accuracy 
■ — ratio  coils  1/20  per  cent,  rheostat  coils  1/10  per  cent  guaranteed. 

The  removable  suspended  coil  galvanometer  deflects  a  millimeter  per  microampere.  This 
combination — accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpensive- 
ness — is  found  only  in  the  Type  S  set. 


PRICE  $75.00 

Bulletin    N530    gives  details 


THE  LEEDS  &  NORTHRUP  CO. 


4901  Steoton  Ave. 


PHILADELPHIA,  PA. 
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GALVADUCT 


A  GALVADUCT  BUILDING— Warehouse  and  Office  of  Williams  &  Wilson,  Ltd.,  Montreal 

"GALVADUCT"— The  most  perfect   interior   con-  "LORICATED"— A  high  class  interior  construction 

struction  conduit  on  the  market.    Recognized  as  conduit  of  the  enamelled  type,  proof  against  acids 

the  standard  of  high  quality.    Always  Specify  or  other  corrosive  agents.    If  your  jobber  can- 

Galvaduct  or  Loricated  Conduits.  not  supply  you — write  us 

CONDUITS  COMPANY  LIMITED,  Toronto 

LORICATED 
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MADE-IN-CANADA 

Illuminating  Glassware 

AT  OUR  FACTORY  IN  TORONTO 
We  manufacture  from  the  raw  materials  a  line  of 

Illuminating  Glassware 

comprising  over 

2,000 

Shapes,  Sizes,  Designs  and  Colorings,  and  the  line 
.  .     is  constantly  being  added  to. 


\      "v  It  * 


Always  insist  on  having  Canadian-Made 

Illuminating  Glassware 

JEFFERSON  MAKE 

The  manufacture  of  street  lighting  globes  made  jrom  our  ^'Moonstone  " 
and  "  Lumo"  high  efficiency  glass  is  a  specialty  with  us. 

Jefferson  Glass  Company,  Limited 

Factory  and  He^d  Office  :  388  Carlaw  Ave.  TT/^D/^IVI'T'^^ 
Down  Town  Show  Rooms :      164  Bay  Street        *  V-FKUIN  1  \J 

MONTREAL  WINNIPEG  VANCOUVER 

285  Beaver  Hall  Hill  Scott  Block  325  Howe  Street 
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By  Product  Coke 

Open  HeartK 
Steel  Billets 

Open  HeartK 
Steel  Sheets 


Hamilton  Pi^  Iron 

Steel  and 
Iron  Bars 

Drop 
Forcings 


THE 


STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


Railway 
Fastenings 

Pole  Line 
Hardware 


Wrou^ki 
P^e 

Screws  &  Nails 


Boks  Nuts  &  WasKers 


Wire  &  Wire  Products 
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Largest  in  Canada 


THIS  CANADIAN  CROCKER- 
W  HEELER  PRODUCT  IS 
THE  LARGEST  SINGLE 
PHASE  TRANSFORMER  FOR 
ELECTRIC  FURNACE  WORK 
EVER   BUILT   IN  CANADA. 

THIS  IS  ONE  OF  SIX 
BUILT  FOR  THE  AMERICAN 
CYANAMID  COMPANY  AND 
WAS  DESIGNED  AND  PRO- 
DUCED COMPLETE  IN  OUR 
PLANT  AT  ST.  CATHARINES. 

4000  K.V.A.,  11400  VOLTS  TO 
100/180  VOLTS  (IN  5  VOLT 
STEPS),  25  CYCLES,  SINGLE 
PHASE  WATER  COOLEp 
TRANSFORMER. 


Canadian  Crocker-Wheler  apparatus  and  service  are 

available  at  all  N.  E.  Co.  branches  as  follows:  ht(>rthOft1   Pl0C*fr/(*  OtSttir%ntl\f 

Montreal,  Halifax.  Ottawa,  Toronto,  London.  Winnipeg,  f  IV/ ///»cr/ //   Z^/*rv,///v  VV/Z/yj^M//^ 

Regina,  Calgary,  Vancouver.  LIMITED 


THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Works  District  Offices 

ST.  CATHARINES,  ONT.  TORONTO  MONTREAL 
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G.  M.  Gestf  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


rERRANTI 


Ammeters 

Voltmeters 

Recording  and 
Indicating  In- 
struments 

Oil  Switches 


FERRANTI  METERS 
and  TRANSFORMERS 


Disconnecting 

Switches 
Generator 

Panels 
Motors 
Switchboard 
Fittings  &  Bus- 
Bar  Supports 


Are  giving  efficient  service  in  all  parts  of  the  world, 
and  are  made  for  any  size  and  any  voltage.  Pole  Type 
and  Instrument  Transformers  and  House  Service  and 
Power  Meters  are  manufactured  in  Canada  by  Canadian 

labor  and  materials 


Ferranti  Electrical  Co.  of  Canada,  Limited 


26  Noble  St. 
TORONTO 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd.  592  Notre  Dame 
HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 

Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleman 
Timmins 
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What  This  Name  Means 

to  You 

Associated  with  your  business  the  name  Edison  Mazda  places 
you  in  line  with  an  electric  lamp  service  to  the  public  that  is 
breaking  recor'ds  in  sales  volume  and  giving  the  consumer  the 
benefit  of  the  highest  efficiency  in  lamp  manufacture. 

In  design  and  structure  the  Edison  Mazda  Lamp  represents 
the  utmcist  value  in  illuminating  power,  duration  of  life  and 
economical  use  of  current. 

Connect  up  with  Edison  Mazda  success  and  the  powerful  ad- 
vertising campaign  behind  it. 

Write  for  particulars  of  our  dealer  co-operation.  Why  not 
to-day  ? 

Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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P«t.  M«y  19,  1919 


Long  Evening  Lamp  Comfort 

Moderate  in  price,  beautiful  in  design,  this  Miller 
Library  Lamp  is  distinctive  enough  for  a  mansion, 
though  within  the  means  of  all. 

Charming  in  appearance  and  cheerful  lighting 
effect,  it  assures  the  utmost  comfort  these  long 
winter  evenings. 

This  is  just  one  more  of  the  G.G.E.  family  of 
electrical  devices  which  are  made  especially  to 
bring  comfort  and  convenience  to  the  housewife. 

SPECIAL  DISCOUNTS  TO  DEALERS 

Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor,  Cobalt, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Economy  and  High  '  Space  Factor 

I  B 


TYPE  "RC'IA 


TYPE"WC"I4." 


Blades  can  be  set  at 
any  angle  to  the  bus 

Made  for  use  on  round 
or  flat  bus  bars.  The 
real  disconnect  for  oil 
switches. 


T~\ELTA-STAR  Unit  Type  designs  are  characterized  by  their  originality 
'-^  and  effective  use  of  material.     In  addition,  their  applications  are  so 

practical  that  engineers  immediately  recognize  the  real  savings  secured  in 

adopting  Unit  Type  for  station  work. 

I^HE  Unit  Type  bus  type  disconnect  illustrated  was  specially  designed 
■■■    to  meet  the  requirements  of  a  large  power  company.    Their  engineers 
^ve^e  confronted  with  serious  space  limitations  when  it  was  found  necessary 
to  increase  the  plant  capacity  and  add  a  number  of  oil  switches  to  the  feeder 
circuits. 

OUR  engineers  quickly  solved  the  problem  by  designing  the  Unit  Type 
WC-14-disconnect.  It  can  be  clamped  directly  on  the  bus,  and  is  built 
so  that  the  blade  can  be  set  at  any  angle  to  the  bus.  This  insures  a  short  run 
to  the  oil  switch,  saving  space  and  copper.  It  is  a  typical  example  of  Delta- 
.Star  ingenuity. 

JUST  give  the  bus  type  disconnect  a  little  consideration  on  your  next  oil 
switch  installation.  The  possible  saving  in  copper  for  making  connection 
will  surprise  you.  The  dimensions  and  general  data  are  given  in  Delta-Star 
Bulletin  No.  33. 


DELTA-STAR  ELECTRIC  CO.,  CHICAGO 

REPRESENTED  IN  CANADA  BY 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:   Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  Winnipeg 

He&d  Sales  Office 

1221-2  Bank  of  Hamilton  Bldg.,  Toronto 


District  Offices 

Montreal  and  Halifax 


Factory 

Windsor  Ont. 


ILTA-Sm 


HIGHTENSION 
EQUIPMEWT 
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"J.  C." 

Refillable  Fuse  Plugs 

Simple  to  refill,  accurate. 


"J.C 

Refillable  Cartridge  Fuses 

Simple  in  design,  saves  75  per  cent,  in  fuse  costs. 


"J.  c " 

Electric  Soldering  Iron 

Saves  70  per  cent,  in  labor  costs. 


MADE  IN  CANADA 


Clemens  Electrical  Corporation 

LIMITED 

HAMILTON      -  ONTARIO 
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The  Square  D  Safety  Switch 
Makes  Electricity  Fool-proof 

Hundreds  of  large  Canadian  industrial  plants  have  eliminated  the  danger  of  costly, 
horrible  accidents,  due  to  open  knife  electric  switches,  by  installing  Square  D  Safety 
Switches. 

The  owners  of  these  plants  know  that  Square  D  Safety  Switches  are  cheaper  than 
accident  claims,  shut-downs,  slowed-up  production,  lowered  efficiency  and  general  un- 
rest among  the  employees. 

Live  parts  of  the  Square  D  Safety  Switch  are  completely  enclosed  in  a  compact  steel 
box  and  the  switch  operated  by  a  handle  outside  the  box.  Cover  of  box  may  be  locked. 
And  the  switch  itself  can  also  be  locked  "  off."  Absolutely  no  danger  of  shock  or  burn 
through  carelessness  or  ignorance. 

Square  D  Switches  are  built  in  two,  three  and  -four  pole  types  in  Standard  voltages 
of  125,  250,  500  A.C.  and  600  volts:  and  in  capacities  from  30  to  1200  amperes.  Over 
300  different  types  and  sizes- — a  switch  for  every  possible  requirement. 

Conform  to  the  highest  standards  of  Canadian  electrical  installations  and  are  approved  by  the  Hydro- 
Electric  Power  Commission  of  Ontario.  Listed  as  standard  for  both  fire  and  accident  prevention  by  the 
Underwriters  Laboratories.  Meet  the  requirements  of  the  National  Electrical  Code  of  the  Bureau  of 
Standards. 

Whether  you  are  an  electrician,  engineer,  contractor  or  dealer,  the  Square  D  Safety 

Switch  is  of  vital  interest  to  you. 

Write  for  literature  and  complete  information. 

Square  D  Company 

Walkerville,  Ontario 
Sales  Office :  508  Lumsden  Bldg.,  Toronto 

Square  D 

Safety  Switch 
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ELECTRICAL  NECESSITIES 


HEMCO 


660  Watt 


250  Volts 


(TRADE  MARK) 


TU-LITE 


There  is  nothing  of  the  kind  on  the  market  to  equal  the 
Tu-Lite  for  all  round  utility,  quality  of  material,  strength 
and  safety. 

The  Tu-Lite  has  always  been  a  ready  seller,  and  stays  sold 
because  of  the  satisfaction  it  gives  the  consumer.  Approved 
by  Hydro  Electric  Power  Commission. 


Order  a  box  now  from  your  jobber.  Tu-Lite  will  prove  a 
profitable  addition  to  your  stock— a  real  nione}'  maker. 


HEMCO 

WEATHER  -  PROOF 

SOCKETS 

600  Volts     660  Watts 

A  composition  socket  made  in  Canada,  containing  the  best 
high-heat  material  and  thoroughly  well  made.  We  are  in 
a  position  to  make  prompt  deliveries  from  stock.  Order 


These  devices  are  made  from  the  new  high  heat 
material  called  "  GA  VENITE  " 


Hessco  Electric  Mfg.  Co.,  33  Church  St.,  Toronto 
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Smith  Hydraulic  Turbines 


Are  built  in  many  sizes  and 
types  to  suit  all  requirements 
up  to  700  ft.  head. 


Accompanying  illustrations  show 
single  vertical  shaft  turbine  in  con- 
crete scroll,  direct  connected  to 
turbine  pump,  also  single  hori- 
zontal shaft  turbine  in  cast  iron 
scroll  case  for  direct  connection 
to  generator. 


If  interested 
write  .Dept. 

"N""  for 
Bulletin  of 

Designs. 


S.  Morgan  Smith  Co. 

YORK,  PA. 

H.  B.  VAN  EVERY,  Representative 
405  Power  Building,      Montreal,  P.Q 


The  Gilbert  B84  Polar  Cub  Vibrator 

This  item  will  make  a  splendid  Christmas 
Gift  and  should  be  stocked  by  every 
electrical  house  in  Canada, 


It  is  a  comi^lete  Vibrator  with  three' rubber  appli- 
ances for  different  kinds  of  massage.  Has  thumb 
switch  on  handle.  Motor  is  the  universal  Polar 
Cub,  fitted  with  cord  and  plug  ready  to  attach  to 
electric  light  switch.  Operates  on  either  direct 
or  alternating  current  105  to  120  voltage. 

N.B. — This  appliance  is  for  home  use  and  is  not  built  for 
barbers'  trade.  For  home  use  it  is  guaranteed  for 
one  year. 


B84  Polar  Cub  Vibrator 
Retail  $9.60 


While  on  the  sul^jcct  of  Christmas  lines,  remember  we  make  all  kinds  of  Electrical  Toys,  Toy 
Electrical  Sets,  Wireless  Sets,  Toy  Motors,  Transformers,  Phono  Sets,  Telephone  Sets,  etc.,  etc. 


ASK   FOR  OUR  CATALOGUE 


The  A.  C.  Gilbert-Menzies  Co.,  Ltd., 


438  King  Street  West 
TORONTO 


Manufacturers  of  Gilberts  Toys — Agents  Gilberts  Polar  Cub  Electric  Fans  and  Home  Motors 
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tELEC 
THIS 


SOMETHIN^I 
ECTRICiirl 


MRISTMAS 


Here  it  is!    Your  Campaign — For  Vour  Christmas  Selling.    Just  the  Campaign  You 
want— to  help  You  at  Practically  No  Cost  To  You. 

"An  Electrical  Christmas" 

"A  Society  for  Electrical  Development  Co-operative  Campaign." 

This  drive  will  be  all  that  "America's  Electrical  Christmas"  was  in  1917 — and  more. 
GET   INTO   THIS   CAMPAIGN  —  START   EARLY  AND    KEEP  GOING. 

Because  of  its  great   success   the  same  poster  letters,  ad  cuts,  lantern  slides,  etc.  are  for  the 

design  will  be  used  again  this  year.  most  part  FREE    to  both  members  and  non- 

The  poster  in  7  colors  is  but  one  of  many  sales  members  of  the  Society. 

helps  which  the  Society  furnishes  to  help  YOU  .  ,     ,    •  , 

make  this  your  best  and  biggest  Christmas  cam-  ^'"^  g«"mg  out  a  32  page  book   m  colors, 

paign.  telling  "How  To  Do  It." 

These    trade-getters — posters,    window    cards,  _       i.-    t-    r       l     l.  i^rrwi/ 

price  cards,  poster  stamps,  suggestion  folders,  ^'"^^  NUW. 


Plan  NOW  to  get  into  the  drive!    Decide  what  help  you  want!    Write  to  the  Society 

for  any  of  the  above  material. 

The  Society  is  Campaign  Headquarters — USE  IT  I  Address: 


The  Society  for  Electrical  Development,  Inc. 

UNITED  ENGINEERING  SOCIETIES'  BUILDING,       -      NEW  YORK  CITY 
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INSULATE 

The  BEST  composition 


Receiver  Cases,  Mouth- 
pieces, Switch  Bases, 
Knobs,  Inter-Connec- 
tion Strips,  etc. 


To  Order 

r---- •  of 


Also  "HI-HEET" 
Insulations. 


GENERAL  INSULATE  CO. 


1025  Atlantic  Ave.,  Brooklyn,  N.  Y. 

ScHs  Representatives: 
Franjc  G.  Scofield, 

Kent  Bldg.,  Toronto,  Ont. 

John  J.  Rowe, 

127  Nazareth  St.,  Montreal,  P.Q. 


The  Heavy  Starting  Torque  developed  by  all  sizes  of— 


SINGLE  PHASE  MOTORS 

enables  them  to  satis- 
factorily operate  the 
great  variety  of  equip- 
ments which  because 
of  their  purpose  or  de- 
sign require  consider- 
able more  torque  (pull) 
to  start  them  than  to 
keep  them  in  motion. 

ALL  SIZES. 
1  /lO  to  40  Horse  Power 

1    II. 1".  Oiuratiiis  (."ake  Mixer 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Street.,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  I,td.,  294  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Mach'y  Co.,  Ltd.,  137  Shaughnessy  Bldg., 

McGill  St.,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  VV.,   Vancouver,  B.C. 


Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

1-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Bank  of  Hamilton  Building 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 

Newr  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone 
Bldg. 

Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  foui  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33.  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 


PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue  Primary  Cycle  Secondary 

Xo.  Voltage  Voltage 

411()0  100-120  60  8 

4112(;  100  120  25  8 

ASK  YOUR  JOBBER 


List 


1.50 
2.00 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


Krantz  Panel  Boards 

Dispel  Danger  and 
Add  Convenience 


The  risk  of  contact  is  entirely  eliminated  in 
the  Krantz  Safety  Panel  Boards  because  the  live 
parts  are  contained  in  an  inner  compartment, 
access  to  which  is  obtained  only  by  the  elec- 
trician with  the  key.  The  switches  can  there- 
fore be  operated  by  any  inexperienced  person 
without  danger. 

The  renewal  of  fuses  or  the  replacing  of  a 
damaged  switch  does  not  disturb  the  wire  con- 
nections as  it  is  done  from  the  front. 

The  safety,  simplicity,  convenience  and  high 
grade  construction  and  finish  of  the  Krantz  Panel 
Board  make  it  an  essential  part  of  modern  elec- 
trical equipment. 

Write  for  Catalogue  I-B. 


The  Canadian  Krantz  Electric  and  Manufacturing  Co. 

95  King  St.  East,  Toronto  ^l3&.V.,?oru,/B'!lg?w^^^^^^^^^ 
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The  International  Machinery  &  Supply  Co.  Ltd. 

^  MONTREAL.  QUE. 


421  ST.  JAMES  STREET 


Announce  to  the  Trade 

that  they  are  in  a  position  to  supply 
promptly  from  stock  ELECTRICAL 
SUPPLIES  of  every  description. 

Some  of  Our  Lines 


Crouse-Hinds, — Condulets 
Harvey-Hubbell  Specialties 
"McGill"— Line  of  Guards 
"Morse"  Line  of  Guards  &  Specialties 
Ever-Ready  Daylo  Specialties 


Pass  &  Seymour  Line 
D.  &  W.  Fuses  &  Cutouts 
Deltabeston  Wire 
D.  &  W.  Oil  Cutouts 
Insulating  Materials 


Give  us  a  call  or  send  us  your  enquiries—  If  SERVICE 
means  anything,  we*ll  hold  you 


"Three  E"  Cable  End  Bells 


Three  E.  Cable  End  Bells  are  made 
for  all  standard  voltage  up  to  35,000, 
for  single  and  multiple  conductor 
cables,  indoor  or  outdoor  service. 

They  provide  a  means  of  securely 
grounding  the  lead  sheath,  thus  remov- 
ing any  static  accumulation  which 
might  later  puncture  the  insulation. 
They  also  seal  the  cable  and  make  it 
moisture  proof. 

All  bells  are  assembled  from  inter- 
changeable stock  parts  which  means 
i  prompt  shipment. 

Electrical  Engineers  Equipment  Co. 

710  W.  Madi.on  St.,  CHICAGO 

NORTHERN  ELECTRIC  Co.  Ltd.  r-Kep^e^^tXes 
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When  the  Boss  Consults  the  Electrician 


The  dealer  who  sells  Robbins  &  Myers  Motors 
is  in  luck  when  his  prospective  customer  goes 
out  into  the  factory  and  gets  first-hand  motor 
information  from  the  electrician. 

For  the  man  who  works  and  lives  with  the 
power  equipment  knows  better  than  anyone  else 
just  what  R  &  M  Quality  means..  He  has  ac- 
curate knowledge  of  the  comparative  perform- 
ances of  the  different  motors  about  the  plant. 
And  since  R  &  M  Reliability  is  a  real  asset  to 
him  in  his  work,  the  dealer  can  depend  upon 
his  enthusiastic  support  toward  making  the  sale 
an  R  &  M  Motor  sale. 


Because  of  the  service  they  give,  the  dealer 
can  usually  depend  upon  the  R  &  M  Motors  he 
has  sold  helping  him  get  repeat  orders.  They 
insure  permanence  and  a  substantial  growth  for 
his  motor  business. 

And  because  R  &  M  Motors  are  now  and  have 
for  a  decade  been  advertised  dominantly  in  the 
leading  national  pviblications,  they  also  make  it 
easy  for  the  dealer  to  make  the  initial  sale  to  a 
new  prospect.  The  R  &  M  Motor  is  one  motor 
everyone  knows  about — the  man  who  has  never 
used  a  motor  before  as  well  as  the  experienced 
motor  buyer. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Coitello  ft  Crowe 
Ottawa 


Dawson  ft  Co.,  Ltd. 
Montreal 


La  Cie  Codere  ft  Kilt,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Eastern  Electric  Co. 
St.  John 


John  Starr.  Son  4  Co.,  Ltd. 
Halifax 


Great  West  Electric  Co. 
Winnipeg 


Rogers  Electric  Co.,  Ltd. 
Toronto 


Uobbins  &  M^ers  Motors 
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KEYSTONE 


Car  Specialties 


Operating  cars  at  night  without  efficient  head- 
Hghts  or  illuminated  destination  signs  is  not 
economy. 

Cars  equipped  with  "Golden  Glow"  Headlights 
and  Illuminated  Car  Signs  are  attractive,  safe,  more 
efficient,  and  above  all,  are  appreciated  by  the  rid- 
ing public. 

Your  patrons,  better  than  anyone,  realize  the 
safety  value  of  efficient  headlights. 

The  bright,  illuminated  sign  is  always  an  induce- 
ment to  ride. 

"  Golden  Glow  "  Headlights  and  Illuminated 
Signs  are  perfect  in  every  detail.  They  are  a  part  of 
the  broad  line  of  well-known  Keystone  Specialties. 

Write  for  catalogs. 


'Golden  Glow"  Headlight 
Interurban  Type 


BOSTON 


Illuminated  Car  Destination  Signs 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.         60  Church  St.       Monadnock  Bldg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Dittributor* 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Bdg.        703  Confederation        33  Melinda  St. 
Life  Bldg. 
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Education  of  Public  Only  Solution 
of  Electric  Railway  Difficulties 

Considerable  space  in  this  issue  is  given  over  to  papers 
and  reports  presented  before  the  recent  convention  of  the 
American  Electric  Railway  Association  in  Atlantic  City. 
This  convention  was  of  more  than  usual  interest  as  it  seem- 
ed to  indicate,  from  the  tone  of  the  members'  remarks,  that 
a  little  sunshine  is  at  last  breaking  through  the  dense  clouds 
that  have  enveloped  the  electric  railway  business  for  the  past 
five  years. 

Briefly  stated  the  situation  resolves  itself  into  one  of 
"expediency" — for  the  companies  and  the  public  alike.  What 
is  the  best  thing  to  do  under  the  circumstances?  It  is  true, 
of  course,  that  the  average  railway  is  tied  up  by  franchise 
agreements,  but  what  is  the  use  of  that  if  it  means  a  receiver- 
ship, bankruptcy  and  a  demoralized  service?  Already  the 
matter  has  been  too  long  drawn  out  and  the  industries  of 
the  whole  country  are  sufTering.  Demagogues  are  using  the 
situation  to  gain  their  own  ends — to  inflame  the  passions 
of  the  electors  against  the  corporations.  The  education  of 
the  public  has  been  in  the  wrong  hands  and  along  the  wrong 
lines.  Those  who  would  teach  have  themselves  failed  to 
learn  the  lesson  that  you  cannot  fatten  any  industry  perman- 
ently at  the  expense  of  another — and  a  base  industry  at  that. 
You  cannot  build  without  tools  and  material.  Transportation 
that  is  at  the  same  time  rapid,  comfortable,  safe  and  sanitary 
lands  the  worker  at  the  factory  fit  for  his  day's  work  and  de- 
livers him  again  at  his  home  in  a  fit  mood  and  condition  to 
profit  by  his  period  of  recreation.    A  proper  transportation 


system  thus  adds  tremendously  to  the  efficiency  of  the  work- 
er and  hence  to  both  the  quantity  and  quality  of  his  produc- 
tion. Thus  the  cost  of  the  transportation  becomes  a  matter 
of  very  secondary  importance.  The  case  is  so  clear  and  the 
arguments  so  convincing  that  there  can  be  no  doubt  the 
public  could  be  brought  to  see  the  street  railway  situation 
in  proper  perspective  if  the  politicians  would  let  them  do  so. 
Much  good  has  been  done  by  the  railway  companies  in  the 
way  of  distributing  enlightening  propaganda  but  much  yet 
remains  to  be  done.  In  the  meantime  it  is  encouraging  to 
hear  the  note  of  optimism  running  through  the  various  dis- 
cussions at  the  recent  convention.  The  public  thinks,  votes 
and  acts  according  to  the  facts  at  its  disposal.  Where  they 
are  properly  informed  the  public  can  be  depended  upon  to 
take  the  right  course.  It  only  remains  then,  to  inform  them 
and  the  onus  falls  on  the  railway  companies.  Rightly  or 
wrongly  this  is  so,  for  they  are  the  only  ones  who  under- 
stand the  situation  and  can  state  the  facts.  The  education  of 
the  public  must  be  pushed  forward,  therefore,  by  every  pos- 
sible mean?  as  the  only  solution  of  the  difficulty  that  threat- 
ens to  engulf,  not  only  the  railways  themselves,  but  the 
general  industries  of  the  Dominion  which  are  very  directly 
dependent  upon  them. 


Says  Private  Ownership  Superiority 
Demonstrated  in  World  War 

E.  N.  Hurley,  who  served  throughout  the  war  as  chair- 
man of  the  United  States  Shipping  Board,  was  asked  if  he 
would  tell  what  in  his  job  had  impressed  him  most. 

"The  efficiency  of  private  ownership  and  operation  as 
compared  with  public  ownership  and  operation,"  was  the 
answer,  "and  I  believe  this  lesson,  as  it  is  brought  home 
more  emphatically  to  the  American  people,  is  to  prove  one 
of  the  greatest  benefits  we  derived  from  the  war. 

"As  new  facts  about  the  conduct  of  the  war  come  out, 
as  our  experience  in  many  fields  of  production  is  appraised, 
they  will  point,  I  predict,  more  unerringly  to  this  same  con- 
clusion— the  superior  efficiency  of  private  ownership.  All 
production  centers  on  the  cost — you  can't  get  away  from 
that.  Shift  responsibility  for  the  cost,  for  the  best  possible 
result  under  a  given  set  of  circumstances,  and  you  shift  the 
responsibility  for  efficiency.  That  is  what  we  did  on  the 
Shipping  Board,  under  the  pressure  of  war's  necessity,  when 
the  question  of  cost  was  forced  into  second  place.  We  shift- 
ed this  responsibility  from  private  shipbuilding  concerns  to 
the  Government. 

"With  the  shifting  of  responsibility  of  cost  to  the  Gov- 
ernment, that  keen  interest  in  results  which  follows  private 
initiative  was  gone.  There  you  have  the  whole  problem  as 
between  public  ownership  and  private  ownership  stated.  No 
way  has  been  found  to  instill  in  public  ownership  the  in- 
centive that  possesses  private  ownership  to  improve  condi- 
tions of  production. 

"The  cost-plus-percentage  system  was  a  great  mistake, 
and  from  the  start  had  a  bad  effect  on  the  workmen  and 
the  management.  No  private  concerns  could  have  operated 
and  paid  their  way  on  the  wages  paid  under  that  system. 
On  the  basis  of  cost  they  could  not  have  borrowed '  money 
from  the  banks.  The  whole  proposition  of  government 
ownership  is  fine  in  theory;  in  practice  the  push  of  indi- 
vidual energy  is  missing. 

"I  don't  know  of  a  government-owned  plant  that  pro- 
duces more  than  two-thirds  efficiency.  When  the  manager 
has  no  dividend  to  strive  for  when  the  toll  is  paid,  the  slow- 
ing up  is  sure  to  follow.  In  the  years  to  come  some  way 
may  be  found  to  keep  incentive  to  best  endeavor  in  men 
under  government  ownership,  but  until  that  is  discovered 
that  system  may  be  classed  as  a  failure." 
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Nitrogen  Fixation  Possibilities  Explained  at 
Vancouver  Electric  Club  Luncheon 

Utilization  of  electrical  energy  in  Western  Canada  for 
the  greater  development  of  that  country,  was  touched  upon 
in  an  interesting  manner  by  Mr.  I.  Freeman,  formerly  che- 
mist of  the  American  Cyanide  works  at  Niagara  Falls,  in 
an  address  he  delivered  last  month  at  the  weekly  luncheon 
of  the  Vancouver  Electrical  Club.  The  attendance  was  the 
largest  since  the  club  was  inaugurated,  and  the  speaker 
revealed  some  matters  that  had  not  been  brought  to  light 
since  the  start  of  the  great  war.  Mr.  Freeman  traced  the 
history  of  the  separation  of  metals  by  means  of  electrical 
energy,  from  1807,  when  Sir  Humphrey  Davies  made  the 
interesting  discovery  of  the  separation  of  metallic  sodium, 
and  explained  why  the  delay  occurred  in  the  development 
and  carrying  on  of  this  process,  which,  he  said,  was  the 
non-development  of  electrical  machinery  to  produce  power 
and  transform  and  transport  it. 

In  1880  the  Niagara  Falls  first  showed  any  develop- 
ment of  electrical  power  from  water,  and  immediately  a 
separation  process  sprang  into  existence.  That  process  was 
exactly  the  same  as  Sir  Humphrey  Davies  had  used  eighty 
years  before,  and  it  is  the  one  that  is  in  use  to-day.  That 
process  came  from  England  to  Niagara  because  there  was 
cheap  power  developed  from  water  which  was  so  necessary 
in  the  nitrogen  industry.  In  Canada,  said  Mr.  Freeman,  we 
have  the  only  nitrogen  commercial  fixation  plant  in  the 
British  Empire.  In  I'JOO  the  Germans  sought  to  produce 
a  process  of  fixation.  Possibly  at  that  time  they^  thought 
there  would  be  a  great  war  and  that  they  would  be  cut  off 
from  Chili,  which  was  the  source  of  all  nitrates,  and  this 
was  the  case. 

In  1900  a  group  of  capitalists  in  Tennessee  became  in- 
terested in  one  of  the  rivers  in  that  state,  and  arrange- 
ments were  made  for  its  development.  An  eminent  en- 
gineer was  sent  to  Europe  to  investigate  the  different  pro- 
cesses of  nitrogen  fixation,  and  he  made  his  report  that  the 
process  known  as  cyanamide  was  the  most  suitable  for 
.\merican  conditions.  The  arc  process  was  working  suc- 
cessfully in  Norway  and  producing  nitric  acid,  but  it  re- 
quired very  cheap  power  to  do  so. 

It  was  then  found  there  was  an  obstacle  in  the  waj' 
of  developing  power  on  the  Tennessee  river  and  that  the 
one  place  in  the  world  where  cheap  energy  could  be  se- 
cured was  at  Niagara  Falls,,  and,  as  a  result,  the  plant  was 
put  in  Canada,  and  the  company  started  operations  in  1907. 
That  plant  to-day  fixes  about  12,000  tons  of  atmospheric 
nitrogen  per  annum.  The  details  of  the  process  are  more  or 
less  confidential,  but  he  could,  said  Mr.  Freeman,  give 
some  of  them. 

The  raw  materials  are  carbon,  coke,  limestone  and  the 
atmosphere  itself.  The  coke  is  carefully  dried  before  being- 
used  in  the  furnaces  and  the  lime  is  used  fresh  from  the 
limekijns.  These  two  ingredients  are  mixed  in  equal  pro- 
portions about  the  size  of  a  chestnut  and  fed  into  the  elec- 
tric furnaces.  These  furnaces  are  nothing  more  than  rec- 
tangular tanks  lined  with  ordinary  brick  and  a  carbon  bot- 
tom. In  the  bottom  is  coke,  rammed  up  with  pitch.  The 
electric  current  is  applied  by  means  of  electrodes  which  are 
huge  blocks  of  carbon.  The  current  melts  the  lime  and  the 
coke  reduces  the  lime,  takes  the  oxygen  from  it  and  leaves 
the  calcium  metal.  The  calcium  combines  with  the  coke 
and  calcium  carbide  is  formed.  The  temperature  is  between 
2,000  and  3,000  centigrade  and,  owing  to  the  presence  of  a 
small  amount  of  lime  in  the  carbide,  the  carbide  flows  very 
easily. 

It  is  on  the  ends  of  the  electrodes  that  the  carbide  is 
formed.  The  carbide  can  be  poured  out  of  the  furnace. 
That  operation  is  on  a  large  scale  to-day,  and  tliere  are 
furnaces  built  at  Niagara  Falls  which  are  taking  13,00'0  kw. 


hours  each.  There  were  three  furnaces  built  recently 
of  4,000  kw,  capacity  each.  Two  of  these  furnaces  will  do 
the  work  of  nine  furnaces  which  were  in  operation  during 
the  war.  The  larger  the  furnace  the  greater  the  efificiency. 

Mr.  Freeman  described  the  process  of  taking  the  calci- 
um carbide  from  the  furnace  and  the  distillation  of  the 
nitrogen  which  came  out  99.9  per  cent.  pure.  The  ground 
carbide  is  put  into  drums  four  feet  in  diameter  and  8  feet 
deep.  The  was  was  brought  in  contact  with  the  carbide 
powder.  A  carbon  pencil  is  placed  in  the  centre  of  the  cyl- 
inder so  that  it  forms  the  axis  of  the  cylinder  and  the 
electric  current  turned  into  the  pencil.  This  pencil  becomes 
very  hot  and  the  nitrogen  combines  with  the  carbide  next 
to  the  pencil  and  the  result  is  a  reaction  takes  place  which 
gives  off  an  immense  quantity  of  heat,  so  that  the  carbide 
is  also  brought  to  a  white  heat.  That  heat  is  sent  on  to 
the  next  layer  of  carbide  towards  the  periphery.  After  a 
time  the  current  is  shut  off  and  the  whole  mass  of  carbide 
is  converted  to  cyanamide. 

That  contains  20  per  cent  of  its  weight  in  nitrogen. 
This  process,  Mr.  Freeman  explained,  of  fixing  nitrogen  by 
means  of  carbide,  was  invented  by  two  Germans,  who  were 
after  something  else,  and  who  came  upon  it  accidentally. 
During  the  war  Germany  produced  600,000  tons  of  cyana- 
mide. They  had  it  within  their  boundaries  for  the  produc- 
tion of  explosives  and.  furthermore,  they  had  the  means  at 
hand  to  produce  fertilisers  for  their  fields. 

Cyanamide  was  made  available  long  before  the  war  end- 
ed and  is  now  available  at  a  price  lower  than  the  Germans 
ever  charged. 

Mr.  Freeman  went  on  to  show  the  derivatives  of  cyan- 
ide, and  said  that  he  looked  to  see  the  cyanamide  process 
developed  in  Canada  at  no  distant  date  to  supply  fertilisers 
to  the  prairies,  in  a  highly  concentrated  form.  He  referred 
to  the  immense  water  power  in  British  Columbia  and  ex- 
pressed the  opinion  that  there  was  no  reason  why  that 
power  could  not  be  utilised  for  the  development  of  electri- 
cal energy  to  supply  this  fertiliser  that  was  so  much  re- 
quired in  the  middle  west  to-day.  It  would  be  seen  from 
this  that  the  possibilities  of  electrical  energy  were  amaz- 
ing. 

In  reply  to  questions  Mr.  Freeman  stated  that  the 
horsepower  at  Niagara  Falls  to-day,  which  was  being  used 
l)y  the  American  company,  was  30,000.  He  thought  carbide 
could  be  made  in  this  country  if  the  power  were  cheaper. 

Mr.  J.  R.  Read  of  the  Canadian  Westinghouse  Manu- 
facturing Company  presided  and  several  new  members  were 
introduced  at  the  luncheon. 


Hamilton  Rotarians  Visit  Power  Plant 

One  hundred  and  thirty-four  members  and  guests  of  the 
Hamilton  Rotary  Club  visited  the  East  End  steam  power 
station  of  the  Dominion  Power  &  Transmission  Company. 
Limited,  Hamilton,  on  Thursday,  October  16th.  The  com- 
pany placed  at  the  disposal  of  the  Rotarians  two  special 
Interurban  cars  which  were  run  over  the  Radial  and  the 
company's  private  switch  to  the  door  of  the  steam  plant. 
After  a  thorough  and  systematic  inspection  of  the  plant,  fol- 
lowing the  steam  and  water  routes,  the  visitors  were  served 
with  dinner  in  the  turbine  room  extension.  Mr.  A.  T.  En- 
low,  president  of  the  Rotary  Club,  presided  at  tlie  dinner. 
Mr.  W.  G.  Angus,  Superintendent  of  light  and  power  for  the 
company,  and  who  was  responsible  for  the  arranging  of  the 
outing,  gave  a  short  address  which  was  enthusiastically  re- 
ceived in  true  Rotarian  style.  The  trip  was  an  eye  opener 
to  thosj  who  were  fortunate  enough  to  take  advantage  of  it 
and  ;il!  were  impressed  by  the  orderliness,  the  extent  and 
( ompletenes-i  of  the  plant,  which,  although  comparatively 
quiet,  gives  one  the  impression  of  immense  capacity  and 
power. 
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On  the  occasion  of  his  recent  visit  to  Niagara  Falls,  Ont.,  the  Prince  of  Wales  gave  the  magic  touch  which  produced  this  wonderful  effect 


Flood  Lighting  of  the  Horseshoe  Falls 


The  flood  lighting;  of  show  places  is  rapidly  j^ainiiifi 
ground  as  a  means  of  extending  their  attractiveness  beyond 
the  hours  of  daylight  and  thereby  increasing  their  interest 
for  tourists  and  residents.  The  lighting  of  the  Horseshoe 
Falls  at  Niagara,  where  there  has  recently  been  installed  a 
flood  lighting  battery  of  some  ninety-odd  1000-watt  lamps 
on  the  Canadian  side  of  the  river,  is  an  example  possessing 
some  interesting  features  peculiar  to  itself.  The  installation 
was  operated  for  the  first  time  on  the  occasion  of  the  recent 
visit  of  the  Prince  of  Wales  to  Niagara  Falls,  the  Prince  him- 
self ofiRciating  at  the  inaugural  ceremonies. 

An  inspection  of  the  possible  locations  for  the  battery 
resulted  in  the  selection  of  the  corner  of  the  roof  of  the  On- 
tario Power  Company's  generating  station  for  the  main 
group  of  projectors.  From  this  point  light  can  be  thrown 
upon  all  parts  of  the  falls  without  the  apparatus  intruding 
itself  upon  the  gaze  of  sightseers  during  the  daytime.  An- 
other feature  worthy  of  consideration  is  that  directly  be- 
neath the  roof  is  an  adequate  supply  of  power.  At  times, 
however,  the  rising  cloud  of  spray  conceals  the  view  of  the 
crest  of  the  Falls  near  the  apex  of  the  horseshoe  from  this 
location  and  to  offset  this  a  group  of  ten  short-focus  pro- 
jectors was  installed  on  the  roof  of  Table  Rock  House 
(see  map).  By  reference  to  the  map  it  will  be  seen  that  the 
distances  are  considerably  greater  than  are  usually  encount- 
ered in  ordinary  flood  lighting.  The  height  of  the  falls  is 
158  feet  and  at  the  longer  distances  the  diameter  of  the  beams 
is  greater  than  is  necessary  to  cover  the  face  of  the  falls.  In 
these  cases  the  tops  of  the  beams  are  trained  upon  the  crest. 
The  diffused  light  from  the  main  projectors  was  counted 
upon  to  illuminate  the  water  at  the  foot  of  the  falls. 

Long-focus  projectors,  utilizing  the  regular  type  gas- 
filled  lamp,  were  selected  for  the  main  group  because  such 
lamps  are  more  readily  secured  and  because  of  the  fact  that 


high  l)eam  concentration  is  unnecessary.  Large  areas,  both 
vertical  and  horizontal,  are  to  be  lighted  and  as  all  the  light 
below  the  rim  of  the  falls  is  utilized  in  lighting  desirable 
surfaces,  there  is  very  little  wasted. 


Plan  of  illumination  installation 


The  main  battery  placed  on  the  roof  the  O.  P.  Co's.  plant 
consists  of  81  projectors,  each  containing  one  1000  watt  lamp. 
The  battery  is  divided  into  9  banks  of  9  units  each.  Each 
bank  is  a  complete  three-phase  unit  in  itself  being  equipped 
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General  view  of  Horseshoe  Falls,  illuminated.    Flood  lights  seen  in  right 

of  picture 

with  a  service  box  containing  fuses  and  switch.  All  service 
boxes  are  enclosed  in  tight  fitting  wooden  housings  as  an 
additional  protection  against  spray.  The  connections  from 
the  sub-feeders  to  the  projector  sockets  are  through  flexible 
conduit  securely  fastened  at  each  end  so  that  any  accumula- 
tion of  ice  will  not  impose  a  strain  on  the  wires.  Three  30 
kw.  transformers  are  located  close  to  the  projectors  and  are 
connected  to  the  2200  volt  busses  in  the  power  house  by  lead 
covered  cable  in  conduit.  Weatherproof  cable  is  used  for 
low  tension  feeders. 

The  efTects  secured  by  this  installation  are  dependent  to 
some  extent  on  the  spray  conditions.  At  times  during  the 
day  different  parts  of  the  falls  are  obscured  by  spray,  de- 
pending on  the  direction  of  the  wind.  The  same  conditions 
of  wind  and  spray  are  likely  to  be  found  at  night  and  no 
attempt  was  made  to  penetrate  the  spray  with  artificial 
light.  If  such  light  could  be  projected  through  the  spray 
the  latter  would  still  obstruct  the  vision  as  in  daytime — 
more  so  in  fact.  The  Table  Rock  group  was  therefore  in- 
stalled to  light  up  the  crest  of  the  falls  as  there  is  a  fine  view 
from  this  point.  In  the  final  adjustment  of  the  beams  it 
was  found  that  more  of  the  contour  of  the  falls  toward  Goat 
Island  could  be  illuminated  than  is  shown  on  Fig.  1  and  each 
zone  was  spread  out  slightly  to  accomplish  this  purpose. 

In  the  final  result  some  unexpected  effects  were  obtain- 
ed. When  approaching  the  edge  of  the  gorge  the  illuminated 
water  forming  the  sides  of  the  basin,  viewed  against  the 
dark  surroundings,  gives  the  impression  of  a  huge,  seething 
cauldron,  the  ascending  spray  helping  out  the  effect.  Con- 
siderable light  is  reflected  from  the  spray  onto  the  roadway, 
producing  appreciable  increase  in  its  illumination.  The  cloud 
of  spray  ascending  into  the  sky  radiates  a  bright  glow  that 
can  be  seen  for  some  distance. 

This  installation  was  designed  and  erected  by  the  Hydro 
Commission's  engineers.  The  reflectors  are  X-ray  type  sup- 
plied by  Mr,  George  J.  Beattie. 


National  Electric  Light  Association  Offers 
Home  Study  Courses 

This  is  an  age  of  specialization  and  the  demand  for  spec- 
ially trained  men  greatly  exceeds  the  supply.  The  oljvious 
reason  for  this  is  that  in  the  large  organizations  now  en- 
gaged in  the  different  branches  of  the  electrical  industry  in 
this  country  the  work  is  necessarily  complex,  and  in  order  to 
overcome  this  complexity  and  evolve  co-ordination  out  of 
seeming  chaos  the  work  is  divided,  one  set  of  men  doing  one 


View,  from  above,  of  batteries  of  projectors  grouped  on  the  roof  of  the 

O.  P.  generating  station 

thing,  another  set  of  men  doing  another  thing,  and  so  on. 
It  is  evident,  then,  that  the  man  with  special  training  in  some 
one  thing  is  the  man  most  sought  after. 

In  the  central  station  industry  the  National  Electric 
Light  Association  is  answering  the  question  by  providing  the 
central  station  employee  with  this  training,  and  by  so  doing, 
benefiting  both  the  man  and  the  industry.  This  training  is 
obtained  by  use  of  home  study  courses  prepared  by  special- 
ists and  distributed  by  the  National  Electric  Light  Associa- 
tion.  An  explanation  of  each  follows: 

Course  in  Practical  Electricity 

This  is  a  course  of  ten  lessons  prepared  for  practical 
men  who  are  engaged  in  the  central  station  business,  and 
it  covers  a  selection  of  subjects  which  will  give  the  best 
knowledge  of  the  necessary  fundamental  principles.  The  les- 
sons are  written  without  the  use  of  advanced  mathematics, 
and  are  easily  understood  by  the  non-technical  man. 

Commercial  Engineering  Course 

This  course  of  seventeen  lessons  is  prepared  particu- 
larly for  men  who  want  to  learn  the  commercial  side  of  the 
business,  and  it  thoroughly  and  completely  covers  the  sell- 
ing end  of  the  industry  in  all  its  branches.  It  is  practically 
the  only  method  in  print  of  teaching  new  employees  the 
business  of  the  central  station. 

Elementary  Accounting  Course 

This  is  a  mercantile  course  of  seven  lessons,  covering 
fully  the  fundamental  principles  of  bookkeeping  and  account- 
ing. It  is  thoroughly  equipped  with  questions  and  exercises 
and  with  all  necessary  account  books,  forms,  and  other  ma- 
terial for  a  thorough,  elementary  course.  It  has  been  espec- 
ially adapted  as  a  preparatory  course  for  the  Advanced 
Course  in  Electric  Utility  Accounting. 

Advanced  Course  in  Electric  Utility  Accounting 

A  highly  specialized  course  in  Electric  Utility  Account- 
ing of  36  lessons,  covering  all  phases  and  the  best  modern 
practices  of  our  most  progressive  companies.  It  follows  the 
.Association's  Classification  of  Accounts  of  Public  Service 
Commission  requirements,  and  carries  the  students  from  the 
organization  of  the  company  through  to  the  operation  of  a 
holding  company.  Complete  with  necessary  book  and  spec- 
ial material. 

Special  booklets  on  any  of  the  above  courses  will  be 
sent  upon  application  to  Mr.  Fred  R.  Jenkins,  72  West 
.\dams  Street,  Chicago,  Illinois. 
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Electric  Railway  Officials  are  Encouraged 

In  the  Recent  Atlantic  City  Convention  of  the  A.E.R.A.  Various  Speakers  were 
Optimistic  that  the  Public  are  Showing  a  Better  Appreciation 
of  the  Situation— Extracts  from  Papers  and  Reports 


One-Man  Car  Operation  in  Increasing  Favor  With 
Both  Public  and  Officials* 

Your  committee  feels,  after  its  study  of  the  subject,  that 
the  topic  assigned  to  it  represents  the  most  important  im- 
provement in  street  railway  operation  that  has  been  brought 
out  in  the  last  decade. 

Our  investigation  indicates  that  the  subject  of  one-man 
car  operation  naturally  divides  itself  into  two  fundamentally 
different  cases: 

1.  The  mere  rearrangement  of  existing  two-man  cars 
so  that  they  can  be  operated  by  one  man,  thus  saving  plat- 
form expense,  and,  if  equipped  with  safety  devices,  making 
an  improvement  in  accident  cost. 

2.  The  creation  of  an  entirely  new  type  of  car  of  low 
weight,  greatly  improved  safety,  and  more  rapid  accelera- 
tion and  deceleration.  This  car  of  the  light-weight  safety 
type  not  only  saves  platform  and  accident  expense,  but 
permits  an  improvement  in  service,  such  as  well  nigh  to 
revolutionize   the   street   railway  business. 

The  operation  of  street  cars  by  one  trainman  in  small 
communities  where  small  gross  per  car-mile  demanded  the 
utmost  economy  in  operating  expenses,  is  not  a  new  idea  in 
the  street  railway  business,  the  practice  having  been  fol- 
lowed for  years  by  many  of  the  smaller  companies;  but  the 
modern  light  safety  car  represents  a  radical  improvement 
in  the  whol  art  of  urban  transportation  and,  therefore,  will 
be  the  principal  topic  discussed  in  our  report. 

The  jitney  was  what  produced  the  light  safety  car.  The 
popularity  of  the  jitney  proved  beyond  a  possibility  of  doubt 
that  frequent,  quick  service  would  get  passenger  business 
away  from  the  slow  and  infrequent  street  car,  and  it  was  up 
to  the  street  railway  industry  to  develop  light  cars  that 
would  simulate  jitney  service.  Following  this  idea,  Charles 
O.  Birney  designed  the  car  that  now  bears  his  name.  It 
was  realized  that  the  car  must  be  light  in  order  to  accelerate 
quickly  and  that  it  must  be  operated  bj-  one  man  in  order  to 
compete  with  the  jitney  which  was  similarly  manned.  The 
safety  devices  followed  from  the  realization  that  the  public 
would  not  patronize  the  car  unless  it  was  convinced  that  it 
took  no  more  chances  in  doing  so  than  with  the  two-man 
car. 

The  new  car,  weighing  only  13,000  lbs.  and  seating 
thirty-two  people,  had  to  be  designed  from  the  bottom  up — 
wheels,  axles,  truck,  body  and  motors  were  all  radical  de- 
partures from  previous  practice  and  the  automatic  safety 
features  alone  were  a  triumph  of  adaptation  to  the  com- 
pelling forces  which  led  to  the  development  of  the  new  car. 
In  general,  these  safety  devices  consisted  of  ways  to  make 
the  operation  safe  in  case  the  operator  dropped  dead,  or 
slackened  in  attention.  The  "dead-man's  handle"  required 
that  the  operator  have  his  hand  constantly'  on  the  controller 
or  it  would  throw  off  the  power.  Similarly,  if  the  power 
were  so  thrown  off,  the  brakes  would  be  automatically  ap- 
plied and  sand  fed  to  the  track,  and,  when  the  car  came  to 
a  stop,  the  doors,  previously  held  securely  closed  by  air 
pressure,  are  made  available  for  manual  operation  to  form 
emergency  exits  if  desired. 

The  committee  desires  to  emphasize  the  importance  of 

*Abstract  of  Report  of  A.Ji.R.A.  Safety  Car  Committee. 


the  safety  devices  in  one-man  operation.  We  are  advised 
that  practically  all  of  the  cases  of  unfavorable  action  by  the 
public  or  public  bodies  against  one-man  car  operation  have 
been  where  no  safety  devices  were  installed  on  the  cars. 

In  order  to  support  our  own  opinions  with  the  largest 
possible  reinforcement  of  opinions  of  those  engaged  in  the 
business,  questionnaires  were  sent  out  to  all  member  com- 
panies. These  questionnaires  were  prepared  after  a  full 
committee  meeting  and  cover  all  phases  of  the  subject.  The 
companies  replying  numbered  ninety-three,  representing 
1,123  one-man  cars.  It  was  found,  in  general,  that  more 
than  half  of  the  componics  reporting  were  100  per  cent,  one- 
man  operated,  and  that  41  per  cent,  of  all  cars  of  the  report- 
ing companies  were  one-man  operated. 

The  total  number  of  light  safety  cars  in  operation  in  the 
United  States  at  the  present  time,  allowing  for  deliveries 
which  will  be  made  up  to  the  time  this  report  is  presented, 
is  1,100.  The  number  under  order  and  in  process  of  manu- 
facture is  600 — among  the  latter  an  order  for  200  for  the 
Brooklyn  Rapid'  Transit  Company.  The  total  number  of 
one-man  cars,  including  safety  cars,  in  use  in  the  United 
States  is  somewhat  more  than  2,000. 

Replies  to  Questionnaires 

Power  Consumption. — Companies  using  the  safety  car 
report  an  average  reduction  in  energy  consumption  per  car- 
mile  of  51.2  per  cent.  Taking  3  kw.hr.  per  car-mile  as  a 
fair  average  for  most  city  systems,  this  means  a  saving  of 
about  1.5  kw.-hr.  per  car-mile.  Actual  figures  from  forty- 
five  companies  show  energy  consumption  of  safety  cars 
ranging  from  0.8  to  1.73  kw.-hr.  per  car-mile  as  a  fair 
average  for  most  city  systems,  and  this  means  a  saving  of 
about  1.3  kw.-hr.  per  car-mile. 

Trainmen. — Replies  showed  that  the  operator  of  a  one- 
man  car  was  paid  more  than  either  trainman  in  two-man 
car  operation  by  62.5  per  cent,  of  the  companies  answering 
the  question,  the  range  being  as  follows: 

Number  of  Cents  per  hour 

companies  additional 

1  :    1 

10   .  .  2 

  3 

^   4 

10 :::  :::  :::  :::  :::  :;:  :;•  :  

}    8 

\   7'A 

Average   4 

As  to  the  feeling  of  the  trainmen  toward  one-man  cars 
the  replies  showed: 

Favorable   33 

Unfavorable  

Per  cent,  favorable   §9.2 

The  same  ratio  was  reported  as  to  opposition  by  train- 
men to  the  inauguration  of  one-man  car  operation,  the  op- 
position being  classified  as  seven,  due  to  labor  union  feel- 
ing, and  three  due  to  apprehensions  of  the  men  as  to  the 
difficulty  of  accounting.  Only  two  companies  out  of  forty- 
five  report  the  trainmen  disliking  the  safety  cars. 

In  answer  to  the  question  as  to  whether  or  not  train- 
men had  been  assured  they  would  not  lose  their  jobs  due  to 
the  starting  of  one-man  operation,  thirty-nine  companies  re- 
ported that  they  had  made  this  promise,  forty-two  that 
they  had  not. 

The  Public. — The  attitude  of  the  public  toward  one-man 
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cars  when  started  was  reported  as  friendly  by  eighty-four 
and  unfriendly  by  fifteen.  This  latter  number  was  changed 
to  four  after  a  trial  of  the  cars  themselves,  thus  resulting  in 
a  final  public  verdict  of  90  per  cent,  in  favor  of  the  one-man 
cars. 

The  action  reported  by  public  bodies  toward  one-man 
cars  was  as  follows: 

Cases  of  favorable  action  by  city  commissions   10 

Cases  of  favorable  action  by  state  utility  commissions   11 

Instances  of  defeat  of  proposed  unfavorable  state  laws    3 

Refusal  of  city  council  to  pass  prohibitory  bill  introduced  by  labor.  1 

Only  two  unfavorable  acts  by  public  bodies  were  re- 
ported, one  by  a  district  court  and  one  by  a  city  commis- 
sion, but  in  these  cases,  the  safety  car  was  not  at  issue. 

Regarding  the  question  of  fare  collection  with  one-man 
cars  replies  showed  no  difficulty  or  not  any  change  from 
conditions  with  two  men  in  eighty-eight  cases,  and  the  three 
companies  reporting  difficulty  said  it  was  only  to  a  limited 
degree. 

Schedules. — The  replies  to  the  questions  under  this  head- 
ing had  to  be  clearly  distinguished  as  between  light-weight 
safety  cars  and  converted  one-man  cars,  because  the  latter 
could  not,  of  course,  expect  to  effect  any  change  from  their 
former  schedule. 

Regarding  headway,  the  average  increase  in  number  of 
cars  operated  on  lines  using  safety  cars  was  43.7  per  cent. 

Similarly,  with  schedule  speed  this  was  increased  an 
average  of  14.76  per  cent,  with  the  safety  cars,  thus  mak- 
ing an  average  increase  in  car  frequency  of  58.46  per  cent. 

As  to  lay-over  time,  more  was  found  needed  by  twelve 
companies,  but  no  additional  needed  by  seventy-five  com- 
panies. 

As  indicating  the  wide  range  of  adaptability  of  safety 
cars,  headways  from  one  minute  to  thirty  minutes  were  re- 
ported. 

Earnings. — The  wonderful  success  of  the  safety  car  in 
building  up  traffic  was  indicated  by  the  answers  to  these 
questions.  Of  course,  with  converted  former  two-man  cars, 
no  effect  in  increased  earnings  was  observable.  The  average 
for  the  six  companies  using  safety  cars  which  were  the  most 
successful  shows  the  following: 

Gross  per  car-mile  before  one-man  car  operation,  cents   21.11 

Gross  per  car-mile  after  one-man  car  operation,  cents   20.65 

Decrease  in  car-mile  gross,  per  cent   2.3 

Increase  in  car-miles  operated,  per  cent   53.4 

Increase  in  total  gross  earnings,  per  cent   51.1 

In  one  city  of  135,000  population,  an  increase  of  79  per 
cent,  in  car  mileage  on  lines  where  the  safety  cars  were 
operated  producd  an  increase  of  71.2  per  cent,  in  total  gross 
earnings  from  the  lines  in  question. 

The  replies  as  to  the  effect  of  light  safety  cars  in  elim- 
inating jitney  competition  do  not  make  a  very  impressive 
showing  statistically,  partly  however,  because  in  a  large  pro- 
portion of  the  companies  reporting  no  such  competition  ex- 
isted, but  nine  companies  report  complete  and  two  com- 
panies partial  elimination  of  this  competition  through  the 
use  of  safety  cars. 

Operating  Features. — Various  degrees  of  accident  reduc- 
tion were  reported  by  forty-seven  companies  and  no  such 
effect  noticed  by  twenty-two.  It  is  significant  to  observe  in 
this  connection,  that  the  number  of  companies  operating 
one-man  cars  without  any  safety  devices  is  twenty-four. 

On  car  maintenance,  the  replies  were  necessarily  incon- 
clusive, due  to  the  comparatively  brief  time  the  safety  cars 
have  been  in  operation,  but  six  companies  report  a  reduc- 
tion of  50  per  cent,  in  car-mile  maintenance  cost  with  safety 
cars  and 'others  predict  various  savings  in  the  future.  Natur- 
ally no  saving  in  car  maintenance  can  be  secured  where  the 
former  two-man  car  was  siinply  rearranged  for  one-man 
operation. 

A  saving  in  the  cost  of  track  maintenance  was  predicted 
by  fifty-two  companies.    Two  large  systems  advise  that  they 


propose  a  reduction  of  20  per  cent,  to  30  per  cent,  in  rail 
weight  if  safety  cars  are  standardized  on  in  the  future. 

The  acceleration  of  safety  cars  in  miles  per  hour  per 
second  as  compared  to  the  average  car  on  the  system  show- 
ed: 

Average  car   1.87 

Safety  car   2.53 

Regarding  flagging  railroad  crossings,  the  concensus  of 
opinion  appears  to  be  that  greater  safety  is  obtained  where 
the  responsibility  rests  on  one  operator  than  where,  as  is 
the  usual  practice,  it  is  in  effect  divided  between  two  train- 
men, with  the  proviso,  however, "that  where  the  view  from 
the  car  is  obstructed,  a  flagman  is  desirable. 

Distribution. — That  the  application  of  safety  cars  is  not 
to  be  restricted  to  unimportant  operation — light  traffic  lines, 
etc. — is  shown  by  the  following  table  indicating  the  use  of 
such  cars  based  upon  the  population  of  respective  cities. 

One- Man  Cars       Safety  Cars 

2."),000    272  27 

2n.0()(>  to  75,000    422  178 

7."),000  to  l.^O.OOO   367  167 

Over  150,0(10    96  59 

Conclusions. — The  answers  to  the  general  question  of 
whether  the  experience  with  one-man  car  operation  would 
lead  the  company  to  favor  the  extension  of  its  use,  show 
the  following  striking  results: 

Extension  favored  by     70 

Extension  not  favored  by   2 

What  Safety  Cars  Can  Show 

In  order  to  indicate  clearly  the  effect  to  be  expected 
from  the  results  already  actually  obtained  by  street  railway 
companies,  from  the  use  of  safety  cars,  the  following  typical 
example  has  been  worked  out. 

Present  Conditions 

Length  of  route,  miles   4 

Average   speed,  miles  per  hour   8 

Cars  operated   6 

Headway,  minutes   10 

Gross  per  car-mile  (5-cent  fare),  cents   25 

Conditions  with  Safety  Cars 

Average  speed,  miles  per  hour"   9 

Cars  operated   9 

Headway,  minutes   6 

Increase  in  car-miles,  per  tent   66j^ 

Gross  per  car-mile,  cents    24 

The  safety  cars  can  be  purchased  on  the  basis  of  20  per  cent,  cash  and 
the  balance  in  equal  monthly  instalments  with  interest  at  7  per  cent,  on 
deferred  payments  covering  a  period  of  five  years.  The  average  annual 
charge  then  becomes: 

One-fifth  of  purchase  price  of  $6,000    $1,200 

Interest  (average  per  jear)   170 

Average  per  year  for  five  years   $1,370 

The  showing  then  becomes  as  follows: 
Earnings  : 

Present  315,210  car-miles  per  year  at  25  cents   $  78,802.50 

Future  525,350  car-miles  per  year  at  24  cents   126,084.00 

Increase  in  gross  earnings   47,281.50 

Expenses  affected  by  changes : 

Annual  cost  of  cars — nine  at  $1,370    $12,330 

Power : 

Present:  315,210  x  3  =  945,630  kw.-hr. 
Future;  525,350  x  1.5  =  788,025  kw.-hr. 
Saving:  157,005  kw.-hr. 
At  0.8  cent  for  fuel  =  $1,260.84. 
Trainmen's  wages: 

Present :  Twelve  —  eighteen  hour  men  at  45  cents   $97.20 

Future:  Nine  —  eighteen  hour  men  at  50  cents   81.00 

Daily   saving   $16.20 

Per  year,  365  x  $16.20  =  $5,913 

Accidents: 

Present:  5  per  cent,  of  $78,792.50    $3,939.63 

Future:  2J4  per  cent,  of  $126,084.00    3,152.10 

Saving   $787.53 

Car  maintenance  : 

Present:  3  cents  x  315,210  car-miles   $  9,456.30 

Future;  2.1  x  525,350  car-miles   11,032.35 

Increase   $1,576.05 

Total  increase  in  operating  expenses   $5,944,68 

Results 

Increase  in  annual  net  earnings  from  the  use  of  safety  cars  on  the  line, 
$41,336.82. 

This  result  is  secured: 
1.    While  paying  out  of  operating  expense  the  investment  in  new  cars 
to  do  the  work. 

2.  While  giving  the  patrons  of  the  line  66-2/3  per  cent,  increased  car 
frequency  and  i2'/2   per  cent,   increased  speed. 

3.  Without  any  allowance  for  the  savings  in  track  maintenance  from 
operating  a  13,000-lb.  car  as  against  a  35,000-lb.  car. 

4.  While  increasing  the  net  earnings  per  mile  of  track  per  year  for 
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the  line  (estimated  as  double  tracked)  by  $4,5S0  or  6  per  cent,  on  a  track 
valuation  of  $7S,500  per  mile  of  single  track. 

Conclusions  and  Recommendations 

1.  The  safety  car  is  one  of  the  most  important  improve- 
ments in  street  railway  service  that  has  appeared  for  many 
years.  Its  valuable  features  in  the  order  of  their  importance 
are : 

(a)  Greatly  improved  service  to  the  public,  both  as  to 
frequency  and  safety. 

(b)  Increased  earnings  for  the  company. 

(c)  Decreased  operating  expenses. 

2.  One-man  operation  alone,  while  useful  in  saving  plat- 
form expense  in  the  smaller  communities  is  not  comparable 
with  the  improved  service  that  can  be  obtained  with  the 
light-weight  safety  car  with  its  more  frequent  headway  and 
greater  average  speed. 

3.  The  savings  obtainable  from  one-man  cars  should  be 
shared  with  the  trainmen  in  the  form  of  higher  hourly  rate 
for  the  operators  of  such  cars  than  is  paid  to  the  trainmen 
on  two-man  cars. 

4.  When  inaugurating  one-man  car  service,  it  is  good 
policy  to  assure  the  trainmen  that  no  one  will  lose  his  job 
due  to  putting  in  the  new  cars.  They  are  installed,  as  a 
rule,  a  line  at  a  time,  and  experience  has  proved  that  the 
company  is  not  burdened  with  extra  men  through  this  policy. 

5.  From  the  nature  of  the  traffic  available,  the  safety 
cars  can  accomplish  more  in  a  large  city  than  in  a  small 
one,  for  the  reason  that  the  possibilities  of  increasing  riding 


in  the  small  community  are  limited.  This  statement  is  made 
to  correct  the  erroneous  impression  existing  in  some  minds 
that  the  safety  car  is  useful  only  for  saving  expense  in  the 
smaller  cities. 

G.  Where  traffic  is  believed  to  be  too  heavy  on  peak  to  be 
successfully  handled  by  safety  cars,  the  larger,  heavy  cars 
may  be  used  for  tripper  service  on  peak,  thus  making  the 
light  cars  handle  the  long  hour  runs. 

7.  Similarly,  where  snow  storms  require  the  use  of  the 
heavier  equipment  at  rare  intervals,  the  safety  cars  can  still 
be  used  to  advantage  during  other  times. 

8.  The  safety  car,  though  light,  is  just  as  substantial  and 
with  the  same  care  in  maintenance  should  last  just  as  long 
as  the  former  types  of  car.  It  has  a  steel  frame  and  thor- 
oughly modern,  ventilated,  interpole  motors. 

9.  Regarding  the  matter  of  standardization,  your  com- 
mittee was  not  unanimous,  but  the  majority  opinion  favored 
adhering  to  the  present  standard  design  of  the  safety  car  in 
the  interest  of  cheaper  costs  through  quantity  production. 

10.  Experience  has  shown  that  the  overwhelming  ma- 
jority of  both  riding  public  and  trainmen  favor  the  one-man 
safety  car;  that  it  can,  at  one  and  the  same  time,  improve 
the  public's  service,  increase  the  trainmen's  wages  and  raise 
the  company's  profits;  that  it  can  be  purchased  without 
financing  and  operated  for  about  half  the  cost  of  an  ordinary 
car;  and  that  most  of  the  companies  that  have  tried  it  want 
more.  We  predict  an  increasing  rapid  extension  of"  the  use 
of  a  device  that  can  make  a  showing  like  the  above. 


Relationship  of  Items  of  Cost  Under  Pre- War  Con- 
ditions and  To-day 

— =  By  Mr.  F.  W.  Doolitlle*  


The  fact  of  high  prices  is  one  that  does  not  need  to 
be  dwelt  upon  for  emphasis  to-day.  With  exceptions  so 
few  as  to  be  negligible,  prices  to-day  are  so  much  higher 
than  those  existing  in  1914  that  all  industry  has  found 
it  necessary  to  rearrange  the  budget  of  revenues  and  ex- 
penditures in  order  to  continue  in  existence.  Probably  no 
single  fact  of  recent  history  has  been  discussed  so  fulh', 
and  with  all  so  ineffectually,  as  the  high  cost  of  living. 
These  high  costs  are  both  a  cause  and  an  effect.  High 
prices  for  food  and  clothing,  for  rents  and  service,  bring 
about  increased  wages,  and  these  increased  wages  in  turn 
make  the  cost  of  food  and  clothing  and  all  other  commo- 
dities into  which  wages  enter,  higher  than  before. 

The  electric  railway  industry  has  been  before  the  pub- 
lic with  a  schedule  of  increased  costs  of  labor  and  mater- 
ials, continuously  during  the  past  three  years,  and  in  many 
instances,  the  revenue  of  the  companies  has  been  increas- 
ed substantially  because  those  in  authority  have  realized 
that  the  increased  costs  must  be  met  if  service  was  to  be 
continued.  That  continuity  of  service  is  the  persuasive 
reason  for  granting  relief,  appears  to  be  a  fair  conclusion, 
because  public  authorities  have  generally  permitted  such  in- 
crease in  revenues  as  would  tend  to  provide  the  companies 
with  funds  to  meet  increased  wages,  increased  cost  of  power 
and  increased  cost  of  materials  and  have  stopped  there. 
Very  little  consideration  has  been  given  the  increased  cost 
of  money,  for  the  money  which  is  already  invested  must 
stay  in  the  industry,  and  the  new  money  necessary  to  per- 
mit the  industry  to  expand  and  serve  prosperous  and  grow- 
ing communities  is  a  requirement  relatively  remote  in  the 
minds   of  public   regulators.    Consequently,   relief  has  not 
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been  granted  to  the  extent  that  the  company  might  com- 
pete in  the  open  market  for  funds  with  whicli  to  extend  its 
service  to  meet  the  expanding  needs  of  the  communities 
they  serve. 

It  may  be  urged  that  it  is  idle  in  view  of  the  general 
consciousness  of  high  price  levels  to  discuss  their  cause, 
yet  the  persistence  of  high  costs  is  a  matter  of  great  im- 
portance. It  has  been  said,  and  not  infrequently,  that  ex- 
isting high  costs  are  temporary  and  that  the  industry  should 
bear  the  burden  during  the  few  years  when  these  costs  will 
obtain.  It  would  be  a  rash  individual  indeed,  who  would 
publicly  announce  his  convictions  that  costs  would  never 
be  lower,  yet  it  is  the  opinion  of  many  who  have  given 
this  matter  careful  thought  that  the  present  high  prices 
are  likely  to  remain  for  many  years,  because  the  process 
of  fattening  the  anemic  dollar  is  one  which  cannot  be  hast- 
ened and  which  is  beset  with  difficulties,  the  full  extent  of 
which  is  realized.  If  the  present  high  costs  are  but  a  mat- 
ter bf  a  few  months,  the  problem  of  maintaining  the  sol- 
vency of  the  industry  is  far  different  than  it  must  be  if 
lower  prices  are  to  be  experienced  only  after  a  consider- 
able period  of  years. 

Increase  in  costs,  while  much  accelerated  of  late,  have 
been  in  process  before  the  war,  as  pointed  out  in  the  stu- 
dies on  cost  of  service  made  for  the  Bureau  of  Fare  Re- 
search of  the  association  in  1914.  Since  1914  material  prices 
have  approximately  doubled.  The  average  wages  which  sus- 
tained the  noteworthy  increase  of  from  .$637  to  .$711  from 
1903  to  1913,  reached  $906  according  to  the  1917  census 
figures,  climbed  over  $1,100  since,  and  the  ultimate  aim  of 
labor,  as  disclosed  by  the  testimony  before  the  Federal  El- 
ectric    Railways     Commission,     contemplated  a  minimum 
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standard  of  $2,000.  based  on  present  conditions  of  cost  of 
living. 

From  a  review  of  the  historical  facts  as  to  gold  pro- 
duction, commodity  production,  changes  in  currency,  and 
particularly  as  to  the  effect  of  wars  upon  prices,  the  con- 
clusion is  indicated  that  the  future  trend  of  prices  will 
continue  upon  the  present  high  level  for  some  time.  This 
conclusion  is  inevitable  whether  the  reasoning  is  based 
upon  the  quantity  theory  of  money  or  whether  it  proceeds 
upon  other  ground.  The  minimum  period  assigned  during 
which  prices  will  continue  abnormal  varies  from  five  to 
ten  years.  This  general  conclusion  as  to  future  price  trends 
must  be  recognized  in  regulating  the  future  service  rates 
of  public  service  companies.  Wage  rates  and  the  cost  of 
materials  will  continue  on  a  high  level.  This  will  affect 
the  current  expenditures  for  operation  and  for  reconstruc- 
tion, while  extensions  and  additions  to  fixed  plant,  deferred 
on  account  of  the  war,  must  be  financed  on  the  basis  of 
high  prices. 

To  supply  adeciuate  credit  for  these  future  operations 
and  at  the  same  time  to  preserve  the  public  confidence  in 
the  security  of  past  investments,  regulatory  authorities 
must  recognize  the  higher  level  of  prices.  Security  of  in- 
vestment and  a  commensurately  increased  rate  of  return 
should  be  the  fixed  points  toward  which  rate  regulations 
must  aim  if  the  development  of  public  service  enterprises 
is  to  be  placed  and  kept  on  a  parity  with  that  of  other  in- 
dustrial undertakings. 

Comparison  of  Costs  on  Hypothetical  Railway 

The  preceding  rather  general  discussion  may  well  be 
supplemented  by  figures  indicating  in  a  general  way  the 
magnitude  of  the  problem  of  those  who  are  charged  with 
the  duty  of  continuing  to  render  street  railway  service  un- 
der the  conditions  of  private  operation  regulated  by  gov- 
ernment authority.  The  method  to  be  followed  will  be  a 
comparison  of  present-day  costs  of  operation  with  those 
existing  in  1914,  through  the  method  of  applying  1919  prices 
to  the  quantities  both  of  labor  and  materials  purchased  in 
1914.  There  has,  therefore,  been  assumed  a  hypothetical 
property  which  in  1914  carried  100,000,000  passengers  for 
a  revenue  of  $5,000,000.  This  company  had  185  miles  of  line, 
practically  all  of  it  double  tracked,  and  635  cars,  including 
the  reserve  equipment  necessary  to  permit  periodic  shop- 
ping. These  cars  made  during  the  year  1914,  17,500,000  miles 
in  a  little  less  than  1,900,000  hours,  or  at  an  average  speed 
of  a  little  less  than  QYz  m.p.h.  The  operating  expenses  of 
this  company  in  1914,  including  $500,000,  or  2  per. cent,  on 
the  cost  of  its  property  set  aside  for  depreciation,  amount- 
ed to  $3,750,000,  and  there  was  available  for  return  on  in- 
vestment in  the  property  $1,250,000,  or  5  per  cent,  on  a 
total  cost  of  property  of  $25,000,000. 

An  analysis  was  made  of  the  1914  operating  expenses 
of  this  hypothetical  company,  and  each  class  of  labor  and 
kind  of  material  has  been  separated  and  classified.  The  re- 
sulting comparative  condensed  income  account  is  shown 
in  Table  L 

Table  I. — Condensed  Income  Account — Standard 
Classification 

1914  1919 

Operating  revenue  .$5,(KjO,00(>  .'i!5,000,0()0 

.")peratinpr  expenses  (including  replacement 

insurance)*   .•i,750,000  6,163,000 

Maintenance  of  way  and  structures  .^.IT.'i.flOO  $S7.'),90() 

Maintenance  of  equipment   .")7."i.iinO  l)7(l..'!(l(l 

Power   (U.I.OOn  1,1-in,0(lO 

Conducting  transportation   l,22.'.,00O  2,225,00(f 

r.eneral  and   miscellaneous    . .    . .      :!S.-).(l(iO  402.S'()(i 

Taxes   375,000  450,000 

N-et  operating  revenues  $1,250,000  .n,103,0()0t 

•Maintenance  of  wav  and  t-tructures  $320,00f) 

Maintenance  of  e(iuipinenl  110,(100 

Power   70,0(10 

tDeficit 

Eafch  type  of  labor  and  each  of  the  principal  items  of 


material  was  increased  in  the  percentage  that  prices  cur- 
rent in  the  latter  part  of  this  year  bear  to  prices  which  were 
current  during  1914.  Use  has  been  made  of  index  numbers, 
of  the  records  of  several  of  the  larger  companies,  and  par- 
ticularly of  information  compiled  by  this  association,  to 
determine  a  fair  average  increase  by  types  of  labor  and 
types  of  material  during  the  past  five  years.  The  operat- 
ing expenses,  which  were  $3,750,000  for  this  hypothetical 
company,  in  1914,  would  amount  to-day  to  $6,163,000,  or 
an  increase  of  64-  per  cent.  This  increase  has  been  far  from 
uniform,  being  least  in  general  and  overhead  expenditures 
and  highest  in  those  expenditures  which  involve  the  main- 
tenance of  track  and  buildings,  particularly  the  former.  This 
is  undoubtedly  accounted  for  by  the  large  increase  in  the 
cost  of  lumber  products  and  manufactured  metals  with  the 
fact  that  common  labor  has  generally  shown  a  higher  per- 
centage of  increase  than  that  which  has  been  gained  by  the 
skilled  and  semi-skilled  classes.  Through  organization, 
skilled  labor  has  been  able  to  effect  an  artificial  scarcity, 
and  early  gained  wage  increase  by  this  method.  To-day 

Table  II. — Condensed  Income  Account — Functional 
Classification 

1914  1919 

Operating  revenue..    ..  $5,000,000  $5,000,000 

Operating  expenses   (including  replacement 

insurance)*   3,750,000  6,163,000 

Costs  varying  with  car-hour  $1,125,750  $2,049,050 

Costs  varying  with  car-mile   .  .      876,950  1,482,720 
Costs  varying  with  mile  of 

single  track   150,000  312,620 

Cost  varying  with  number  of 

passengers   332,800  4FQ,490 

Costs  of  electrical  energy 

(car  mile)   472,500  9.30,100 

.Administrative  and  overhead  expanse 

burden   417,000  452,020 

Taxes   375,000  450,000 

Xet  operating  revenues  $1,250,000  $l,163,000t 

*Cost  varying  with  car-mile  $210,000 

.Administration  and  overhead  expense  burden   290,000 

tneficit. 

there  is  a  shortage  of  unskilled  labor  far  more  acute  than 
any  artificial  shortage  of  skilled  labor  which  has  been  pro- 
duced in  the  past. 

This  hypothetical  com.pany,  then,  which  had  $1,250,000 
available  for  return  on  investment,  in  1914,  would,  under 
present  conditions,  find  itself  failing  to  meet  operating  ex- 
penses by  $1,163,000.  This  would,  of  course,  quickly  result 
in  insolvency,  and  many  companies  have  already  reached 
that  stage.  That  some  have  not  is  accounted  for  by  in- 
creased earnings  w^ithout  proportionately  increased  costs 
and  by  certain  lessenings  of  expenditure,  some  of  which 
are  due  to  increased  efficiency,  but  many  of  which  can  in 
no  wise  be  termed  economy.  In  Such  cases  maintenance 
programs  have  been  cut  and  depreciation  reserves  are  be- 
ing omitted  for  the  purpose  of  meeting  current  operating 
deficits. 

Following  the  practices  outlined  in  "Costs  of  Urban 
Transportation  Service,"  the  detailed  operating  expenses 
have  been  separated  into  those  varying  with  the  different 
statistical  units  and  the  results  disclosed  in  Table  II.  This 
separation  is  that  now  customarily  employed  in  the  analy- 
sis of  electric  railway  operation. 

The  derived  unit  costs  of  operation  may  then  be  direct- 
ly compared  as  shown  in  Table  III. 

Effect  of  Increased  Business 

It  is  of  interest  to  carry  the  calculations  a  little  farther 
in  an  effort  to  see  what  effect  a  possible  increase  in  business 
and  betterment  of  traffic  conditions  have  on  the  deficit  in 
net  operating  revenue.  Let  us  assume  first  an  increase  of 
20  per  cent,  in  the  volume  of  business  during  five  years, 
and  then  make  the  further  assumption  that  this  20  per  cent, 
increase  in  traffic  can  be  carried  without  departing  from 
prior  standards  of  loading  by  means  of  an  increase  of  10 
per  rent,  in  the  car-miles  operated.  By  intensive  study  and 
constant   >vatchfulness   on    the   part   of   the  transportation 
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Table  III.— Costs  Per  Unit 

Operating  expenses   (including  replacement  insurance) 

1914  1919 

Costs  varying  with  car-hour  $0.60     *  $1.09 

Costs  varying  with  car-mile                                           .0.5  .085 

Costs  varyHng  with  mile  of  single  track  400.00  835.00 

Costs   varying  with   number  of  passengers  Xi  .49 

Costs  of  electrical  energy  (car-mile)  027  .053 

Administrative  and  overhead  expense 

burden                                                     pjr   cent.    2C.S  17.1 

Taxes  

department,  the  average  speed  has  been  increased  to  10J4 
m.  p.  h.,  and  the  number  of  car-hours  operated  is  there- 
fore the  same  as  in  1914.  Under  conditions  above  described 
20  per  cent,  more  passengers  would  produce  on  the  1914 
rates  of  fare  $1,000,000  in  revenue  and  occasion  operating 
expenses  of  a  little  less  than  $400,000,  so  that  the  deficit 
from  operation  is  reduced  from  $1,163,000  to  $560,000.  As- 
suming further  that  the  amount  available  for  return  on  in- 
vestment is  held  at  the  amount  earned  in  1914,  the  com- 
pany must  have  $1,685,000  additional  revenue  or  unit  rev- 
enues of  a  little  less  than  7  cents  per  passenger.  Nor  will 
such  revenue  as  this  be  long  sufficient  if  the  community 
is  growing  and  has  need  for  additional  investment  in  its 
transportation  facilities.  A  reasonable  return  on  the  in- 
vestment, which  in  the  light  of  present  financial  conditions 
must  be  placed  at  not  less  than  8  per  cent.,  necessitates  the 
addition  of  another  3/4  cent  on  the  fare  of  each  revenue 
passenger.  These  computations  take  no  account  of  the  very 
serious  matter  of  decrea.sed  riding  following  upon  increased 
fares,  but  it  is  evident  that  if  there  is  any  serious  reduction 
in  volume  of  traffic  the  fare  must  approach  10  cents  per 
passenger,  which  is  about  the  figure  one  would  expect  would 
result  from  the  approximate  doubling  in  price  of  most  of 
the  articles  entering  into  the  rendering  of  service  and  the 
failure  of  the  industry  to  earn  a  reasonable  return  in  1914. 

Movement  Charges  Increased  More  Rapidly  Than  Terminal 

Charges 

The  preceding  discussion  has  concerned  itself  with  flat 
rates  of  fares.  When  an  analysis  is  made  with  terminal  and 
movement  expenses,  such  as  is  necessary  in  determining 
the  costs  of  operation  under  a  zone  system  of  fares,  it  is 
noted  that  movement  costs  have  increased  at  a  far  greater 
rate  than  terminal  costs.  The  detailed  analysis  indicates 
that  with  terminal  or  fixed  expenses  increasing  12  per  cent., 
because  of  increased  costs  of  operation,  movement  expenses 
have  increased  F2  per  cent.  This  is  due  to  the  fact  that 
movement  expenses  consist  principally  of  those  varying 
with  the  car  hour,  comprising  platform  labor.  Assuming 
an  average  length  of  ride  of  2  miles,  2^4  cents  represented 
in  1914  those  costs  which  would  be  independent  of  the 
length  of  ride,  while  passenger-miles  costs  would  be  1^ 
cents.  On  the  basis  of  1919  costs  with  no  increased  traffic 
the  terminal  costs  would  be  increased  to  2]4  cents  per 
passenger-mile,  while  movement  costs  would  be  increased 
a  full  cent  per  mile  traveled.  This  indicates  that  the  in- 
creases in  platform  costs  are  increasing  the  discrimination 
between  long  and  short-haul  riders  which  existed  under 
1914  conditions.  Increases  in  the  labor  item  are  making 
long-haul  traffic  increasingly  unremunerative.  The  conclu- 
sions which  have  been  reached  in  previous  studies,  therefore, 
as  to  the  paying  haul  for  a  single  fare  and  the  analysis  of 
the  cost  components  underlying  the  zone  system  of  fares 
must  be  greatly  modified  because  of  the  effect  of  increased 
wages. 

Reference  should  also  be  made  as  to  the- influence  of  the 
increased  costs  noted  upon  the  computations  previously 
made  of  the  cost  of  complying  with  standards  of  service. 
In  the.  studies  previously  made  under  this  title  for  the  as- 
sociation, it  was  pointed  out  that  with  a  typical  distribu- 
tion of  costs,  an  increase  of  10  per  cent  in  the  car-hours 
furnished  .during  the- period   from   6-  to  8  a.rn.,  and  ;  from 


5  to  7  p.m.,  platform  labor  would  be  increased  3.88  per 
cent;  carhouse  handlings  13.27  per  cent.,  while  power  plant 
and  car  investment  would  be  increased  10  per  cent.  Because 
of  the  large  element  of  stand-by  charge  in  the  cost  of  fur- 
nishing service  during  rush  hours  there  is  not  a  correspond- 
ing increase  in  the  labor  component,  as  there  would  be  if 
labor  were  under  all  conditions  provided  at  a  fixed  rate  per 
car-hour.  It  is  necessary  to  consider,  however,  the  very 
important  influence  of  the  minimum  wage  and  the  require- 
ments of  time  and  one-half  for  overtime  in  computing  the 
costs  of  such  added  rush-hour  service. 

Conclusions  Stated 

1.  The  tendencies  towards  higher  cost  of  operation 
noted  ■  in  studies  made  prior  to  1914  have  developed  into 
revolutionary  changes  in  price  levels. 

2.  It  is  believed  that  these  changes  are  permanent 
rather  than  transitory  or  temporary  in  character,  and  af- 
fect all  components  of  the  cost  of  service,  including  return 
upon  the  investment. 

3.  The  analysis  of  cost  of  service  made  for  a  typical 
property  indicates  that  the  increases  in  fundamental  costs 
incurred  can  only  be  partiall}'  offset  under  the  most  favor- 
able and  economical  conditions  of  handling  traffic. 

4.  Because  of  the  large  influence  of  the  cost  of  iplat- 
form  labor,  the  new  level  of  costs  result  in  far  greater  in- 
creases in  those  costs  which  vary  with  the  miles  traveled 
per  passenger  than  in  those  costs  which  are  fixed  in  their 
nature  irrespective  of  the  length  of  haul.  This  indicates  that 
the  discrimination  which  has  always  existed  between  long- 
haul  and  short-haul  passengers  is  constantly  becoming 
greater  and  that  our  previous  ideas  of  the  cost  components 
in  a  zone  system  of  fares  must  be  modified. 

5.  The  increased  cost  occasioned  in  complying  with 
higher  standards  of  service  during  rush  hours  is  vitally  af- 
fected by  the  recent  additions  to  costs  of  labor  arising  out 
of  the  application  of  the  minimum  wage  and  the  provision 
of  higher  unit  pay  for  overtime  work. 


Seven  Cent  Fare  for  Montreal  Tramways 

The  Quebec  Public  Utilities  Commission  have  retain- 
ed the  7c  straight  fare  recently  decided  on  by  the  Montreal 
Tramways  Commission,  but  have  modified  other  parts  of 
the  schedule  issued  by  the  Commission.  Instead  of  4  tick- 
ets for  25c  the  Utilities  Commission  have  ordered  5  for  30c, 
and  44  for  $2.50.  The  workmen's  tickets  of  5  for  25c,  have 
been  abolished.  Neither  the  city  nor  the  company  was 
satisfied  with  the  decision  of  the  Tramways  Commission 
and  as  the  result  of  appeals  to  the  Public  Utilities  Commis- 
sion, the  new  fares  as  outlined  have  been  ordered.  After 
the  evidence  of  Mr.  J.  R.  Bibbins,  of  Chicago,  who  was  en- 
gaged by  the  city  to  investigate  conditions,  the  case  for 
the  city  fell  down,  and  the  City  Attorney  then  asked  that 
the  decision  of  the  Tramways  Commission  be  upheld.  The 
appeal  of  the  company  was  mainly  on  the  ground  that  the 
estimates  of  the  Tramways  Commission  were  insufficient 
to  meet  the  obligations.  The  Public  Utilities  Commission, 
in  their  judgment,  examined  each  main  item  in  detail,  and 
came  to  the  conclusion  that  the  company's  contention  in 
the  matter  of  maintenance  and  renewals  is  justified,  and 
consequently  the  sum  of  $248,326  is  added  to  that  amount. 

The  Commission  was  supplied  with  a  long  list  of  cities 
in  which  fare  increases  have  occurred,  most  of  them  in  1918. 
'•'Comparing  rates  in  places  of  similar .  siz.e  and  importance 
to  Montreal  the  tariflr  we  have  adopted  can  by  no  means  be 
considered  burdensome.  Also  when  we  take  into  account 
the  capital  cost-  involved  and  the  operating  conditions  in 
Montreal,,  also  .the  .present  condition  of  the  system,  the  out- 
lay in  operation-  and  -maintenance  arej-.-far-  more  excessive." 
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Montreal  Tramways 

 —  By  Mr.  J.  E. 

In  19I()  tlu-  Montreal  Tramways  possessed  on  the 
Island  of  Montreal,  under  its  name  or  under  the  names  of 
the  companies  absorbed  by  it,  franchises  in  thirty  munici- 
palities; twenty-seven  of  which  were  exclusive;  twenty- 
three,  terminable  between  the  years  1932  and  1961,  and 
seven,  interminable.  The  contract  with  the  city  of  Montreal 
as  it  existed  in  1893  was  of  thirty  years  duration,  expiring 
in  1922.  The  company's  system  was  operating  under  four- 
teen municipal  councils. 

The  consideration  for  the  use  of  the  streets  in  the  city 
of  Montreal  was  an  annual  payment  on  the  basis  of  a  per- 
centage of  the  gross  earnings  which  applied  only  to  the 
revenue  from  operating  within  the  city  limits  as  they  ex- 
isted in  1892.  The  tarifTs,  with  free  transfers,  in  each 
municipality  were  fixed  for  the  duration  of  the  respective 
contracts.  In  1916  the  average  fare  per  revenue  passenger 
on  the  entire  system  was  4.12  cents,  and  for  total  passen- 
gers 3.04  cents. 

From  time  to  time,  during  several  years  prior  to  1917, 
the  city  requested  the  company  to  make  extensions .  of 
tracks  in  municipalities  which  had  been  annexed.  While 
admitting  that  in  certain  sections  there  was  need  of  fur- 
ther service  the  company  maintained  that  the  city  of  Mon- 
treal could  order  extensions  beyond  the  contract  require- 
ments in  the  areas  annexed  only  by  making  a  new  contract 
covering  such  annexed  areas. 

This  led  to  negotiations  between  the  city  and  the  com- 
pany. No  progress  was  made  until  the  Provincial  Legis- 
lature, in  1917,  passed  an  act  creating  a  commission  of  five 
prominent  citizens  of  Montreal  to  prepare  a  contract  that 
would  safeguard  the  interest  of  the  citizens  and  the  share- 
holders of  the  company;  such  contract  to  become  law  when 
signed  by  the  members  of  the  commission  and  the  com- 
pany, and  ratified  by  the  Legislature. 

After  thoroughly  studying  the  matter  the  commission 
unanimously  concluded  that  a  form  of  service-at-cost  plan 
was  the  only  equitable  basis  upon  which  a  street  railwaj' 
franchise  should  be  made.  The  company  agreed  to  negoti- 
ate on  this  basis,  and  finally  on  Jan.  28,  1918,  a  contract  for 
a  period  of  thirty-five  years,  covering  the  company's  entire 
System  was  signed  by  the  officials  of  the  company  and  the 
commission.  This  was  ratified  by  the.  Provincial  Legisla- 
ture on  Feb.  9,  1918. 

The  new  contract  provides  for  the  "Montreal  Tram- 
ways Commission,"  consisting  of  three  members  appointed 
by  the  Lieutenant-Governor  in  Council,  to  serve  for  ten 
years.  This  commission  has  control  of  the  service — may 
fix  the  speed  of  cars;  may"  establish  routes,  stopping  and 
transfer  points;  may  fix  passenger  density  per  car-mile; 
may  stipulate  types  of  rolling  stock  and  of  track  construc- 
tion; must  approve  of  all  renewals  and  extraordinary  main- 
tenance expenditures,  and  is  empowered  to  examine  and 
audit  all  receipts  and  disbursements.  The  necessary  ex- 
penses incurred  by  the  commission  in  the  performance  of 
its  duties  are  to  be  paid  by  the  company  and  form  part  of 
t'hc  operating  expenses. 

Any  party  in  the  case  may  apper.l  to  the  Quebec  Pub- 
lic Utilities  Commission  from  any  decision  of  the  com- 
mission on  any  question  of  law  or  jurisdiction  relative  to 
the  contract,  as  well  as  from  any  decision  rendered  by  the 
commission  relative  to  the  provisions  of  the  contract.  Such 
appeal  shall  be  final,  except  on  questions  of  law. 

The  act  provided  that  the  Montreal  '  Cominission 
'Central  Manager  Moiitrr.il  Tramways. 
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should  make  the  tariffs  uni^prm  for  the  territory  compris- 
ing the  city  and  the  five  municipalities  within  the  city  lim- 
its; such  territory  to  be  known  as  the  "uniform  tariff  terri- 
tory." Outside  this  territory  the  commission  may  fix  dif- 
ferent rates  providing  that  these  do  not  unjustly  burden 
the  rest  of  the  system,  and  providing  further  that  the  muni- 
cipalities outside  the  territory  may.  with  the  consent  of  the 
commission,  agree  to  pay  the  company  any  part  of  the 
excess  of  their  respective  services  for  the  purpose  of  ob- 
taining lower  rates. 

Guarantee  Fund  is  Provided 

The  companj'  by  yearly  installments  of  not  less  than 
$100,000  is  to  provide  out  of  its  own  resources  a  special 
fund  of  $500,000  to  be  known  as  the  "guarantee  fund,"  to 
be  used  to  meet  all  liabilities  and  other  debts  (except  mort- 
gage debts)  incurred  by  the  company,  prior  to  the  coming 
into  force  of  the  contract,  through  the  operation  of  its  sys- 
tem, and  to  provide  for  the  payment  in  each  year  of  any 
portion  of  excess  expenditure  as  hereinafter  defined,  which 
shall  be  found  by  the  commission  to  have  been  unneces- 
sary for  the  payment  of  penalties  imposed  upon  the  com- 
pany, and  also  to  guarantee  fulfillment  by  the  company  of 
all  obligations  assumed  by  it.  This  fund  when  created  is 
to  be  maintained  by  the  company  at  $500,000. 

The  gross  revenues  of  the  company  are  to  be  disposed 
of  for  the  following  purposes  and  in  the  following  order: 
(2)  Maintenance  and  renewals  fund;  (3)  Return  on  capi- 
tal value;  (4)  City  Rentals;  (5)  Contingent  reserve  fund; 
(6)  Division  of  surplus. 

The  commission  for  the  first  year  of  operation  is  to 
allow  fhe  company  out  of  gross  revenues  a  sum  for  each 
revenue  car-mile,  under  certain  specifications  as  an  operat- 
ing allowance.  The  company  is  so  to  increase  the  trans- 
portation service,  under  the  direction  of  the  commission, 
that  the  permissible  average  density  of  traffic  per  car-mile, 
during  the  first  year  of  operation  under  this  contract,  shall 
not  be  excessive.  Thereafter  the  commission  is  to  redeter- 
mine and  fix  annually  the  amount  of  operating  allowance 
and  permissible  average  car-mile  density,  based  upon  the 
experience  of  the  preceding  year. 

Company  is  Allowed  an  Operating  Profit 

If  at  the  end  of  any  year  the  commission  shall  find  that 
the  company  has  kept  within  25/2  per  cent,  of  the  operating 
allowance  the  company  may  take  out  of  gross  revenues  a 
sum  to  be  known  as  the  "operating  profit,"  which  shall 
be  equivalent  to  one-eig'hth  of  1  per  cent,  on  the  total  aver- 
age capital  value  for  that  year.  Any  excess  over  the 
above  expenditure  is  to  be  known  as  the  "excess  expendi- 
ture," which  is  to  be  taken  from  the  gross  revenues  to  an 
amount  not  exceeding  one-eight  of  1  per  cent,  on  the  aver- 
age capital  value  for  such  year,  and  the  operating  profit 
shall  be  reduced  accordingly.  And  if  the  excess  expendi- 
ture shall  exceed  this  amount  the  company  shall  receive  no 
operating  profit,  but  shall  pay  such  excess  out  of  the  guar- 
antee fund,  unless  the  company  shall  have  been  able  to 
convince  the  commission  that  the  excess  expenditure  was 
unavoidable.  Then  the  commission  is  to  permit  the  com- 
pany to  take  out  of  gross  revenues  the  additional  amount 
required  to  cover  such  excess  expenditures  and  also  award 
the  company  the  full  amount  of  the  operating  profit  less 
any  part  of  such  excess  e.xpenditures  which  may  be  found 
to  have  been  unnecessary.    If  the  unnecessary  part  exceeds 
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-.he  amount  of  the  profit,  the  balance  is  to  be  paid  by  the 
company  out  of  the  guarantee  fund. 

For  the  purpose  of-  maintenance,  renewals,  etc.,  a 
"maintenance  allowance"  per  car-mile  is  to  be  placed  in  a 
"maintenance  and  renewals  fund."  The  allowance  is  to 
be  adjusted  annually  so  as  to  maintain  the  fund  at  $500,000. 

Return  on  Capital  Value  is  Set  at  Six  Per  Cent,  in  Normal 

Times 

The  capital  value  of  the  tramways  system  is  fixed  at 
$.16,286,295,  including  all  physical  assets  added  to  the  sys- 
tem up  to  Dec.  31,  1917.  As  its  usual  return  upon  capital 
value  so  fixed,  the  company  is  to  receive  in  quarterly  pay- 
Bients  out  of  gross  revenues  a  sum  equal  to  6  per  cent,  on 
such  capital  value.  From  time  to  time  hereafter  as  money 
is  needed  for  betterments,  additions  to  and  extensions  of 
plant,  required  by  this  contract  or  approved  by  the  com- 
mission, such  money,  except  to  the  extent  that  monies  for 
such  purposes  are  payable  at  the  time  from  the  mainten- 
ance and  renewals  fund,  are  to  be  supplied  by  the  company, 
and   the   amounts   so   supplied   and   actually   expended  for 
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such  purposes  under  the  supervision  of  the  commission 
shall,  plus  net  interest  expenses  during  construction,  be 
added  to  capital  value,  and  the  company  is  to  receive  out 
of  gross  revenues  an  annual  return  of  6  per  cent,  on  such 
amount. 

As  the  capital  established  at  the  sum  of  $36,286,295  does 
not  include  any  working  capital,  it  is  agreed  that  any 
working  capital  required  shall  be  furnished  by  the  com- 
pany, and  upon  this  working  capital  the  company  shall  re- 
ceive a  return  of  6  per  cent. 

For  the  purpose  of  covering  the  expense  to  be  incurred 
by  the  company  in  procuring  additional  capital  it  shall  out 
of  gross  revenues  receive  annually  an  amount  equivalent 
to  one-half  of  1  per  cent,  of  $36,286,295,  for  discounts,  com- 
missions,   printing    and     engraving,    exchange,    legal  and 


other  expenses  incidental  thereto  when  issuing  bonds  or 
debenture  stock  and  for  printing  and  engraving,  transfer 
and  registration  fees  and  listing  on  stock  exchange  when 
issuing  stock. 

The  city  i.s  to  receive  out  of  gross  revenues,  over  and 
above  all  other  amounts  to  which  it  may  ])e  entitled  under 
the  contract,  or  otherwise,  the  sum  of  $500,000  per  annum 
payable  quarterly. 

Other  Financial  Considerations 

One  per  cent,  of  the  gross  revenue  is  to  be  paid  annual- 
ly into  a  contingent  reserve  fund,  until  this  fund  amounts 
to  $500,000.  This  fund  is  to  be  used  whenever  it  shall  be 
neces.sary  to  make  up  any  deficiency  in  the  payments  listed 
earlier  in  the  order  of  priority  therein  established.  Upon 
the  termination  of  the  contract,  the  company  shall  repay 
any  monies  borrowed  from  the  fund  and  the  total  amount 
then  in  said  fund  shall  be  distributed  as  follows:  to  the 
city,  30  per  cent.;  to  the  company.  20  per  cent.,  and  to  a 
"tolls  reduction  fund,"  50  per  cent. 

All  the  portion  of  the  gross  revenue  remaining  after 
the  payment  of  the  charges  described  is  to  constitute  the 
divisible  surplus  and  is,  at  the  end  of  each  year,  to  be  dis- 
tributed as  follows:  to  the  city  30  per  cent.;  to  the  company 
20  per  cent.,  and  to  the  tolls  reduction  fund,  50  per  cent. 
The  tolls  reduction  fund  is  to  be  held  in  trust  for  the  pat- 
rons of  the  company  for  the  reduction  of  tolls,  and  admin- 
istered by  the  commission. 

Provision  for  Reduction  in  Fares 

Whenever  at  the  end  of  any  year  the  amount  in  the 
tolls  reduction  fund  exceeds  $1,000,000  the  commission  may, 
and  whenever  the  amount  in  said  fund  shall  exceed  $3,500,- 
000  the  commission  shall,  reduce  the  fares  or  tolls  of  the 
tramways  system.  For  this  purpose  of  effecting  said  reduc- 
tion, an  amount  not  exceeding  25  per  cent,  of  the  total 
amount  in  such  fund,  at  the  close  of  the  year  preceding  the 
year  when  such  reduction  is  to  be  made,  is  to  be  taken  out 
of  the  tolls  reduction  fund,  and  added  to  gross  revenues, 
and  the  commission  thereupon  is  to  reduce  the  tolls  to  an 
extent  that,  in  the  aggregate  for  the  year,  is  at  least  equal 
to  the  amount  so  taken  out  of  the  tolls  reduction  fund,  but 
does  not  exceed  such  amount,  plus  75  per  cent,  of  the 
amount  which  during  the  last  preceding  year  flowed  from 
gross  revenues  into  the  divisible  surplus.  Thereafter,  at 
the  beginning  of  each  year,  an  amount  shall  be  taken  from 
the  tolls  reduction  fund  and  turned  into  gross  revenues 
equal  to  the  amount  so  taken  from  said  fund  at  the  time 
of  the  reduction  of  tolls;  but  when  the  total  amount  re- 
maining in  said  tolls  reduction  fund  at  'the  end  of  any 
year  is  less  than  the  amount  taken  annually  from  such 
fund  for  the  increase  of  gross  revenues  as  above  provided, 
the  appropriation  from  such  fund  to  gross  revenues  shall 
for  the  time  being  be  discontinued,  but  the  tolls  shall  re- 
main as  previously  reduced  until  it  shall  be  necessary  as 
hereinafter  provided  to  increase  them. 

If  the  tolls  reduction  fund,  in  spite  of  its  depletion  for 
such  reduction  in  tolls,  shall  again  increase  to  an  amount 
in  excess  of  .$2,500,000,  the  tolls  shall  be  further  reduced. 

If  in  any  year  the  gross  revenue  shall  be  insufficient  to 
provide  for  the  payment  of  all  sums  mentioned,  and  if  the 
contingent  reserve  fund  is  less  than  $300,000,  the  commis- 
sion shall  forthwith  from  any  monies  in  the  tolls  reduction 
fund  appropriate  the  amount  necessary  to  bring  the  con-> 
tingent  reserve  fund  up  to  $500,000.  If  there  is  not  suffi- 
cient money  in  the  tolls  reduction  fund,  the  commission  is 
forthwith  to  increase  the  tolls  to  the  extent  necessary  to 
provide  at  least  sufficient  gross  revenues  to  meet  all  the 
payments  described  earlier. 
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At  the  termination  of  the  contract  the  tolls  reduction 
fund  is  to  be  the  property  of  the  city. 

The  Application  of  the  Contract  Provisions  in  Practice 

In  conformity  with  the  provisions  of  the  contract  the 
Tramways  Commission  on  June  34,  1918,  set  the  rates  of 
fares  as  follows: 

1.  From  midnight  to  5  a.m.,  15  cents. 

2.  From  5  a.m.  to  midnight,  6  cents  cash  or  five  tick- 
ets for  25  cents. 

3.  For  school  children  from  five  to  sixteen  years  of 
age,  ron  week  days  and  between  the  hours  of  8  a.m.  and  6 
p.m.,  seven  tickets  for  25  cents. 

4.  Transfers  shall  be  issued  free  to  school  children 
specified  above,  and  to  all  passengers  travelling  on  cars  be- 
tween 5  a.m.  and  8  a.m.  on  week  days  only.  At  all  other 
times  a  transfer  shall  be  issued  to  any  passenger  paying  his 
or  her  regular  fare  at  a  charge  of  1  cent. 

The  car-mile  allowance  for  the  first  period  of  operation 
under  the  new  contract  was  set  as  follows: 

Operating  expenses  and  taxes — 22  cents  per  car-mile 
for  cars  equipped  with  motors,  and  15  cents  per  car-mile 
for  trailers. 

Maintenance  and  renewals — 7.9  cents  per  car-mile  for 
cars  equipped  with  motors,  and  5.2  cents  per  car-mile  for 
trailers. 

This  decision  was  appealed  and  the  Quebec  Public 
Utilities  Commission  rendered  its  decision  on  Sept.  20,  1918, 
fixing  the  rates  as  follows: 

1.  Day  tariff,  6  cents  or  a  ticket  sold  at  the  rate  of 
five  for  25  cents. 

2.  School  children,  a  ticket  to  be  sold  at  the  rate  of 
seven  for  25  cents. 

3.  Special  day  tariff  of  a  ticket  to  be  sold  at  the  rate 
of  six  for  25  cents,  to  be  good  only  between  the  hours  of 
6  and  8  a.m.,  and  5  and  7  p.m.  on  week  days  only. 

4.  Night  tariff,  15  cents  cash. 

Each  passenger  paying  a  fare  shall  be  entitled  to  a 
transfer  free  of  charge. 

As  the  Quebec  Public  Utilities  Commission  did  not  fix 
any  allowances  per  car-mile  for  the  expenses  of  operation 
as  provided  for  in  the  contract,  the  Tramways  Commission 
on  Oct.  2,  1918,  fixed  these  as  follows: 

Operating  expenses  and  taxes — 20.1  cents  per  car-mile 


for  cars  equipped  with  motors,  and  13.7  cents  per  car-mile 
for  trailers. 

Maintenance  and  renewals — 7.33  cents  per  car-mile  for 
cars  equipped  with  motors,  and  4.8  cents  for  trailers. 

This  gave  an  average  allowance  per  car-mile  for  operat- 
ing expenses  and  taxes  of  19.93  cents  and  for  maintenance 
and  renewals  of  7.26  cents. 

The  actual  costs  for  the  twelve  months  ending  June  30, 
1919,  were,  for  operating  expenses  and  taxes,  21.74  cents, 
and  for  maintenance  and  renewals,  7.26  cents.  As  the 
company  justified  before  the  commission  the  over  expendi- 
tures made  during  the  year,  the  actual  cost  per  car-mile  was 
allowed. 

The  company  did  not  receive  the  full  benefit  of  the  in- 
creased rates  of  fare  during  the  year,  as  they  only  became 
cfTective  from  Oct.  3,  1918.  The  average  fare  per  revenue 
passenger  increased  from  4.1  cents  to  4.8  cents  after  the 
new  rates  came  into  force. 

For  the  year  ending  June  30,  1920,  the  Tramways  Com- 
mission by  its  decision  rendered  on  Aug.  29,  1919,  fixed  the 
rates  of  fare  as  follows: 

1.  Day  tariff — from  5  a.m.  to  midnight  7  cents  cash, 
or  a  ticket  to  be  sold  in  series  of  four  for  25  cents. 

2.  Special  day  tariff — tickets  to  be  sold  in  series  of 
five  for  25  cents,  to  be  good  only  between  6  and  8  a.m.  and 
5  and  7  p.m.,  on  week  days  only. 

3.  The  present  outside  night  tariff  and  school  child- 
ren's tariff  to  remain  in  force. 

The  car-mile  allowances  are  as  follows: 

Operating  expenses  and  taxes — 24.7  cents  per  car-mile 
for  cars  equipped  with  motors,  and  17.4  cents  per  car-mile 
for  trailers. 

Maintenance  and  renewals — 8.54  cents  per  car-mile  for 
cars  equipped  with  motors,  and  7.05  cents  per  car-mile  for 
trailers. 

The  above  decision  was  appealed  against  by  the  city 
as  being  too  high  and  by  the  company  as  being  too  low.  Ex- 
perts from  the  office  of  Bion  J.  Arnold,  engaged  by  the 
city,  were  heard  and  they  supported  the  company's  figures. 
.\rguments  by  counsel  for  both  sides  closed  on  Oct.  2,  and 
judgment  will  be  rendered  in  the  near  future,  which  I  feel 
sure  will  not  be  more  unfavorable  to  the  company  than 
to  confirm  the  Tramways  Commission  decision  of  Aug.  29. 


The  Prospects  of  Railroad  Electrification  In 

America  and  Abroad 


By  Mr.  F.  H.  Shepard* 


The  world-wide  shortage  of  coal  during  the  great  war 
has  emphasized  more  clearly  than  ever  the  necessity  of 
fuel  economy  in  industry,  while  the  present  shortage  of 
labor  and  the  certainty  of  its  continuing  scarcity  through- 
out the  construction  period  forms  another  most  serious 
problem.  But  fortunately  we  have  at  our  disposal  a  means 
that  will  greatly  assist  in  alleviating  both  of  these  condi- 
tions; namely — electrification. 

The  use  of  electricity  in  industry  saves  both  fuel  and 
labor.  This  fact  is  recognized  throughout  the  world  today  and 
in  order  to  secure  these  advantages,  practically  all  of  the 
nations  are  now  considering  plans  for  the  electric  genera- 
tion of  power.  In  England,  Belgium  and  France,  among 
others,  these  plans  are  being  prepared  by  official  commis- 
sions, so  that  a  tremendous  activity  in  electrical  power  de- 
velopment may  be  expected  with  the  stabilization  follow- 
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ing  the  advent  of  peace.  In  all  cases,  th'C  ideal  in  view  is 
a  broad  one:  To  use  electricity  for  all  possible  power  pur- 
poses, including  railroad  operation. 

The  operation  of  the  railroads  will  naturally  form  an 
important  part  of  any  program  of  general  electrification, 
for  in  almost  every  country  the  railroads  form  one  of  the 
largest  users  of  fuel  and  labor.  Nor  are  the  advantages 
obtained  from  railroad  electrificaltipn  limited  solely  tlo 
economy  in  fuel  consumption  and  the  more  effective  use 
of  labor.    Among  others,  the  following  can  be  mentioned: 

1.  Greater  speed  of  movement  for  the  heaviest  trains, 
due  to  the  fact  that  electric  locomotives  can  be  made  much 
more  powerful  than  the  largest  steam  locomotives. 

2.  Greater  nicety  of  control. 

3.  Increased  traffic  capacity  of  existing  tracks,  ter- 
minals, grades,  tunnels,  and  other  points  of  traffic  restric- 
tion, because  when  electricity  is  used,  heavier  trains  can  be 
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operated  at  higher  speeds  and  less  time  is  consumed  at 
terminals  and  in  yards. 

4.  Operation  where  the  use  of  steam  is  impossible  or 
objectionable,  as  in  long  tunnels. 

5.  Independence  of  weather  conditions,  since  the  elec- 
tric locomotive  is  not  effected  by  cold  weather. 

6.  More  reliable  operation,  as  proved  by  the  statistics 
of  all  existing  electrifications. 

7.  More  effective  use  of  all  rolling  stock,  due  to  more 
expeditious  movement  of  traffic. 

8.  These  are  some  of  the  advantages  that  are  now  be- 
ing obtained  for  the  mere  substitution  of  the  electric  loco- 
motive for  the  steam  locomotive,  but  they  by  no  means  tell 
the  whole  story. 

Consider  electric  illumination.  When  first  introduced, 
the  electric  lamp  supplanted  a  gas  or  an  oil  light  because 
of  certain  advantages  it  possessed,  and  at  first  it  occurred 
to  no  one  that  it  would  ever  do  much  more.  But  the  elec- 
tric lamp  has  within  thirty  years  revolutionized  illumina- 
tion and  has  given  us  our  light-fiooded  factories,  with  their 
greatly  increased  production  and  safety,  and  our  Great 
White  Ways  as  well. 

A  further  example  is  the  growth  of  our  great  city  and 
interurban  electric  transportation  service  of  today  from  the 
substitution  of  the  electric  motor  for  the  horse  on  street 
cars. 

There  is  good  reason  to  expect  that  the  electric  opera- 
tion of  the  railroads  is  capable  of  a  similar  development 
and  will  in  time  revolutionize  our  present  transportation 
methods  and  provide  us  with  services  we  know  little  or 
nothing  about  today. 

Since  the  United  States  has  an  abundance  of  coal,  rail- 
road electrification  here  has  been  determined  solely  by 
local  conditions.  Passenger  terminal  problems  caused  the 
electrification  of  the  New  York  Central  at  New  York  and 
the  Pennsylvania  at  New  York  and  Philadelphia.  The  limi- 
tations of  the  steam  locomotive  determined  the  electrifica- 
tion of  the  Baltimore  tunnel  on  the  Baltimore  &  Ohio,  the 
Cascade  tunnel  on  the  Great  Northern,  the  St.  Clair  tun- 
nel on  the  Grand  Trunk,  the  Hoo.-^ac  tunnel  on  the  Boston  & 
Maine  and  the  Detroit  River  tunnel  on  the  Michigan  Cen- 
tral. Examples  of  electrified  railroads  with  freight  as  well 
as  passenger  service  arc  the  Norfolk  &  Western,  the  Chi- 
cago Milwaukee  &  St.  Paul  and  the  New  York,  New  Haven 
&  Hartford. 

While  the  other  electrifications  are  successful  and  in- 
teresting, the  last  three  are  more  properly  representative 
of  general  railroad  electrification.  The  Norfolk  &  Western 
is  an  example  of  electrification  under  the  heaviest  condi- 
tions of  freight  traffic  on  a  mountain  grade.  The  Chicago 
Milwaukee  &  St.  Paul  has  in  operation  the  longest  contin- 
uous mileage  in  the  world,  and  when  completed  will  cross 
five  mountain  ranges.  The  New  York,  New  Haven  & 
Hartford  has  a  very  large  movement  of  both  freight  and 
passenger  traffic.  All  three  installations  are  successful  and 
profitable  and,  when  financial  conditions  are  stabilized  and 
the  American  railroad  question  settled,  it  is  expected  that 
all  three  will  extend  their  electrified  service. 

In  addition  there  are  sections  of  railroads  about  the 
country  where  the  present  congestion  of  traffic  or  the  avail- 
ability of  water-power  warrants  the  early  adoption  of  elec- 
tric power.  These  possibilities  alone  promise  under  nor- 
mal conditions  of  finance  (as  no  engineering  problems  now 
remain  to  be  solved)  extensive  activitj'  in  the  electrifica- 
tion of  railroads  for  many  years  to  come. 

Different  ffom  America,  European  and  South  Ameri- 
can countries,  with  the  exception  of  England  alone,  lack  an 
adequate  supply  of  fuel,  but  many  of  them  including  Nor- 


way. Sweden.  Switzerland,  Italy,  Spain  and  Brazil,  have 
large  amounts  of  water  power,  while  France  has  a  moder- 
ate amount.  These  resources  combined  with  the  high  cost 
of  fuel  make  extensive  railroad  electrification  in  these 
countries  inevitable  sooner  or  later. 

The  neutral  countries  will  probably  be  the  first  to  un- 
dertake this  work,  Switzerland  having  a  program  covering 
a  term  of  years  well  established,  while  both  Norway  and 
Sweden  are  giving  active  consideration  to  definite  projects. 
In  England,  a  considerable  amount  of  electrification  is  in 
contemplation  along  with  the  general  plan  for  the  electrifi- 
cation of  industry.  A  French  Commission,  composed  of 
Government  and  railroad  engineers,  have  already  visited 
the  United  States  in  order  to  thoroughly  familiarize  them- 
selves with  American  practice.  The  Italian  Government 
will  continue  their  definite  program  as  soon  as  financial 
conditions  permit.  An  official  Belgian  Commission  is  al- 
ready planning  to  rehabilitate  with  electric  power  at  least 
a  portion  of  the  railroads  destroyed  by  the  Germans.  In 
Spain,  Brazil  and  South  Africa  as  well,  railroad  electrifica- 
tion is  under  active  consideration. 

It  is  evident,  therefore,  that  the  next  decade  will  see 
a  large  amount  of  railroad  electrification  in  almost  every 
quarter  of  the  world. 


Montreal  Electrical  Luncheon  Club 

At  the  meeting  of  the  Montreal  Electrical  Luncheon 
on  Oct.  8  the  following  were  elected  officers  for  1919-20 
season:  president,  Mr.  W.  H.  Winter,  Bell  Telephone  Co.; 
secretary-treasurer,  Mr.  T.  H.  Chcnnell.  Bell  Telephone 
Co.;  Committee.  Messrs.  R.  J.  Beaumont,  Shawinigan 
Water  &  Power  Company;  P.  T.  Davies,  Southern  Canada 
Power  Co.,  Ltd.;  W.  J.  B.  Drew,  Canadian  General  Electric 
CO.;  C.  Duncan,  Duncan  Electrical  Co.,  Ltd.;  M.  C.  Gil- 
man,  Montreal  Light,  Heat  &  Power  Co.;  L.  A.  Johnson, 
Northern  Electric  Company,  Ltd.;  E.S.M.  McNab,  Canadian 
Pacific  Railway  Go's.  Telegraphs;  R.  Moncel,  Devoe  Elec- 
tric Switch  Company;  W.  P.  Roper,  Canada  Wire  &  Cable 
Company,  Ltd.;  Wm.  B.  Shaw,  Montreal  Electric  Com- 
pany, Limited;  H.  W.  Wood,  Canadian  Crocker  Wheeler 
Company,  Ltd.;  Finance  Committee:  Messrs.  J.  W.  Pilcher, 
Canadian  General  Electric  Co.,  Ltd.  (chairman);  J.  J.  Sor- 
ber.  Economy  Fuse  &  Mfg.  Co.  of  Canada,  Limited;  C. 
Thomson,  Fred  Thomson  Company,  Limited;  J.  B. 
Woodyatt,  Southern  Canada  Power  Company,  Ltd.  Lun- 
cheon Committee:  Messrs.  S.  W.  Smith,  Electrical  Equip- 
ment Company,  Ltd.,  (chairman);  and  A.  J.  Carroll,  Eugene 

F.  Phillips  Electrical  Works,  Ltd.  Entertainment  Com- 
mittee: Messrs.  A.  Dwight  Smith,  Northern  Electric  Co. 
Ltd.  (chairman),  and  E.  W.  Sayer,  Sayer  Electric.  Papers 
Committee:  Messrs.  G.  E.  Templeman,  Electrical  Service 
Commission  (chairman);  J.  A.  Shaw,  Canadian  Pacific  Rail- 
way Co.;  P.  S.  Gregory,  Shawinigan  Water  &  Power  Com- 
l)any:  P.  A.  McFarlane,  Bell  Telephone  Co.  of  Canada,  Ltd.; 

G.  C.  Read,  Civic  Investment  &  Industrial  Co. 

Lieut.  H.  P.  Ilsley,  R.  A.  F.,  Croix  de  Guerre  with  star 
was  the  speaker.  He  spoke  on  "vVviation",  relating  his  ex- 
periences as  a  pilot  and  observer  in  France.  Corps  flying 
was  described  as  consisting  largely  of  keeping  contact  be- 
tween the  infantry  and  the  command  by  flying  between 
two  layers  of  British  barrage  and  at  the  same  time  dodg- 
ing German  shells  and  machine  gim  fire.  Scouting  and 
bombing  were  referred  to  as  being  particularly  dangerous 
work,  the  casualties  of  which  quickly  exhausted  the  person- 
nel of  the  flying  squadrons,  making  constant  reinforce- 
ments of  men  and  machines  a  necessity.  Lieut.  Ilsley  re- 
pudiated the  general  belief  that  flying  men  were  super- 
men and  heroes,  saying  they  had  a  better  time  than  the 
infantry,  although  their  work  was  hard  on  the  nerves. 
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Developing  the  Farmer's  Trade 

The  dealer  in  farm  lighting  and  power  plants  should  not 
fail  to  take  advantage  of  the  organization  among  farmers 
represented  in  many  sections  in  Canada  by  the  U.F.O.  It  is 
easier  to  influence  this  class  collectively  than  individually, 
and  it  saves  both  time  and  expense.  The  strength  of  the 
farmers'  organization  is  is  shown  by  the  recent  Ontario  elec- 
tion, where  some  forty  odd  U.F.O.  candidates  we're  success- 
ful. Salesmen  of  farm  plants  should  see  to  it  that  their 
members  of  parliament  are  "sold"  the  idea  of  electric  light 
and  power  for  their  constituents — that  they  carry  back  from 
their  first  visit  to  the  seat  of  government  a  firm  conviction 
that  they  have  some  good  nfews  for  the  farmer,  something 
that  will  put  him  on  a  par,  both  as  to  convenience  and  lux- 
ury, with  his  city  cousins.  The  inatter  of  "the  price"  is  no 
longer  the  important  factor  with  the  farmer  that  it  was  ten 
years  ago.  Witness  the  spread  of  the  automobile  industry 
among  the  country  folk.  The  cost  of  a  light  and  power  plant 
is  about  the  same  as  the  cost  of  an  automobile — perhaps 
less,  for  the  farmer  doesn't  buy  a  cheap  car — and  it  sure- 
ly should  not  be  difficult  to  advance  as  many  arguments 
on  the  merits  of  an  electric  plant  as  on  a  motor  car — keep- 
ing the  young  folks  at  home,  the  power  features,  the  pos- 
sibilities for  a  water  supply,  safety  from  fire  around  barns 
and  stables,  all-the-year-around  availability — not  like  a  motor 
car,  which  must  be  put  into  storage  with  the  approach  of 
bad  roads. 

The  farmer  is  the  next  logical  field  for  electrical  develop- 
ment and  the  better  he  is  organized  the  easier  it  will  be  to 
convince  him.    Take  full  advantage  of  the  U.F.O. 


Making  it  Another  "Electrical"  Christmas 

The  Society  for  Electrical  Development,  United  En- 
gineering Societies  Building,  New  York  City,  is  launching 
a  smashing  big  campaign  to  help  get  more  and  b&tter  busi- 
ness out  of  the  coming  holiday  season.  It  will  be  called  "An 
Electrical  Christmas"  and  it  is  promised  that  it  will  be  all 
that  the  "Electrical  Christmas"  was  in  1917  and  more.  Here 
is  an  advance  list  of  the  sales  helps  bring  prepared: 

Special  Features 

The  poster:  Partly  owing  to  the  printers'  strike  in  New 
York,  but  mainly  because  of  its  great  success,  the  same  pos- 
ter design  will  be  used  this  year  as  in  1917.  A  reproduction 
of  the  design,  without  its  seven  colors,  is  shown  herewith; 
size  28  X  36. 

Window  cards:  Including  the  poster  design  and  a  com- 
pelling sales  message;  in  colors,  11  x  22. 

Price  cards:  Set  of  8  cards  featuring  electrical  gifts  that 
clean,  cook,  wash  and  iron,  sew,  light,  etc.;  complete  for  use; 
printed  in  colors  on  stiff  cardboard,  each  5  x  7. 

Foster  stamps:  Always  popular,  always  eflfective.  Simi- 
lar to  the  1917  stamps.  Stick  thcni  on  your  packages,  letters, 
etc. 

Suggestion  leaflets:  Little  four-page  folders  suggesting 
over  a  hundred  electrical  Christmas  gifts;  for  distribution 
through  mails  or  from  your  store;  two  colors;  room  for  im- 
print. 

['rintcd   Letters:   Two-color   printed   letters   which  will 


take  the  message  "Give  Something  Electrical  this  Christ- 
mas" to  your  prospects;  room  for  your  imprint. 

In  addition  to  these  business  getting  helps  there  will  be 
cuts  for  newspaper  ads.,  lantern  slides,  motion  picture  films, 
newspaper  items — everything  to  make  the  campaign  a  big 
success. 

The  following  prices  arc  being  charged 


Material 

Window  lithos. 

(Posters)  28x36 
Window  cards 

11  X  22 
Price  cards  5x7 

Poster  stamps 

•Suggestion  folders 

Printed  Letters 

The  campaign 


Members 

Free 


Non-Members 

Free 


Limited  quantity 
free 

1  set  free,  addition-  25  cents  per  set 

al  25  cents  per  set 
500   free,   additional  $3.50  per  1000 

$3.50  per  1000 
500  free,  additional 

$5.00  per  1000 
100  free,  additional 

$2.00  per  100 
is  open  to  everybody  in  the  industry 


Two  free,  addition- 
al 10  cents  each 


$5.00  per  1000 
$3.00  per  100 


Dealers'  Christmas  Helps 

A  Christmas  advertising  campaign  that  should  bring 
good  results  to  the  dealer  is  now  in  preparation  and  will  be 
run  shortly,  by  the  Northern  Electric  Company  on  the  Man- 
ning-Bowman line  of  irons,  toasters  and  percolators  and 
their  own  line  of  sewing  machines  and  vacuum  cleaners.  In 
twenty-five  of  Canada's  leading  daily  papers,  there  will  be 
an  exceptionally  good  advertisement  on  these  electrical  ap- 
pliance lines,  featuring  "Making  Christmas  an  Electrical 
One."  The  size  of  this  advertisement  will  be  of  a  generous 
space  and  be  run  frequently  during  the  month  of  December. 
A  special  Christmas  folder  printed  in  four  colors,  green,  red, 
gold,  and  black — attractively  made  up,  will  be  sent  to  the 
dealers  and  arrangements  will  be  made  to  imprint  the  deal- 
er's name  and  address.  Along  with  this,  they  are  also  ar- 
ranging to  forward  to  their  dealers  photographs  of  window 
displays.  New  show  cards  showing  the  company's  vacuum 
cleaners  and  electric  sewing  machines  have  just  been  design- 
ed for  this  Christmas  campaign.  They  are  claimed  to  be  the 
most  elaborate  and  attractive  show  cards  ever  offered  to  the 
Canadian  trade  and  will  go  a  long  way  to  create  both  in 
a  pleasing  atmosphere  and  an  actual  value.  This  should  be 
one  of  the  most  complete  campaigns  ever  offered  by  a  Canad- 
ian manufacturer  or  jobber  to  assist  the  electrical  trade. 


Proper  Shop  Lighting 

The  Commissioner  of  the  Iowa  Bureau  of  Labor  Statis- 
tics says:  "Modern  shop  engineering  places  great  stress  on 
proper  shop  lighting.  No  other  agency  is  more  conducive 
to  accident  than  poor  light  in  factory,  work  shop  or  other 
place  of  employment.  Many  of  the  establishments  in  Iowa 
are  housed  in  other  than  buildings  constructed  upon  modern 
plans,  with  the  result  of  miserable  lighting  facilities,  endan- 
gering life  and  limb,  and  ruinous  to  eyesight,  the  latter  in 
turn  productive  of  greater  accident  hazards.  Provision  should 
he  made  to  provide  an  abundance  of  light,  based  upon  ap- 
pro\f(l  modern  lighting  principles." 
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Business-like  Ideas  on  Getting  Contracts— Ex- 
tracts from  "  Electrical  Contractor-Dealer" 
Interviews  with  Men  Wlio  Have 
Proven  Their  Worth 

A  Sign  on  the  Job  Under  Way 

"It  may  not  be  an  entirely  new  idea,  but  I  am  at  least 
using  it  in  rather  a  new  way,"  says  an  electrical  contractor 
recently  in  speaking  of  plans  to  obtain  contracts.  "And  it's 
simple  enough,  too,  for  it's  just  a  good-sized  sign  carrying 
my  name  on  the  job  that  I  am  doing." 

The  placard  was  exhibited.  It  was  of  a  size  about  12  x 
18  inches,  bearing  the  contractor's  name  and  address,  pre- 
ceded by  the  wording,  "The  Electrical  Work  on  This  Job 
Is  Being  Done  By,"  and  followed  by  a  brief  expression  that 
all  kinds  of  electrical  installations  are  handled.  This  is 
lettered  in  an  attractive  and  eye-compelling  manner  on  a 
sort  of  canvas,  with  one  smooth  side,  making  the  sign 
good  for  extended  service  and  far  more  substantial  than 
on  heavy  paper,  as  ordinarily  found.  This  placard  is  fas- 
tened to  the  front  of  the  new  building  in  course  of  con- 
struction with  the  use  of  small  wood  strips  around  the  four 
corners,  insuring  constant  preservation. 

"I  do  not  wait  until  I  begin  my  work  on  the  job  to  put 
up  this  sign,"  continued  the  contractor,  'but  arrange  to  dis- 
play it  as  soon  as  the  front  wall  is  of  sufficient  height.  The 
building  contractor,  as  well  as  the  owner,  will  invariably  let 
me  do  this,  and  I  get  the  benefit  of  this  publicity  notice  al- 
most from  the  time  the  work  starts  to  its  completion. 
If  it  is  a  big  building,  I  use  two  signs,  and  even  three,  at 
times." 

"Can  you  trace  new  orders  from  this?"  he  was  asked. 

"I  certainly  can,"  he  replied,  "one  or  two  of  the  nicest 
jobs  I  ever  had  came  as  the  result  of  inquiries  from  such 
signs.  The  more  prominent  the  new  building  location,  the 
greater  the  opportunity,  of  course,  for  catching  the  eye  of 
possible  prospects — and  you  never  know  who  is  a  prospect 
for  electrical  work;  it  may  be  a  new  house,  office  building 
or  store,  or  the  wiring  of  an  existing  building.  But  I  men- 
tioned that  I  was  using  the  sign  in  a  rather  new  way;  this 
is  what  I  do: 

"After  my  notice  is  on  the  building,  I  arrange  with  a 
local  photographer  to  take  a  picture,  showing  as  good  a  view 
as  possible  of  the  new  structure,  and,  of  course,  bringing 
out  my  sign  prominently — in  truth,  I  frequently  have  this 
intensified  on  the  negative.  This  is  a  professional  photo- 
graphic job,  and  the  result  is  always  pleasing.  Photographs 
attract  attention,  so  one  of  these  goes  up  on  my  window 
right  away;  in  fact  I  always  keep  two  or  three  photographs 
of  current  work  on  my  window,  with  caption  beneath  ex- 
plaining the  job,  its  locality  in  town  and  any  other  neces- 
sary details.  These  photographs  attract  the  attention  of 
passers-by  throughout  the  day;  during  busy  hours,  I  fre- 
quently find  two,  three  and  more  people  looking  at  them. 
This  I  consider  as  good  and  very  inexpensive  publicity  work, 
and  as  I  have  said,  it  has  brought  new  contracts  to  my  shop. 

"But  I  am  not  through  yet.  The  representative  news- 
paper of  the  community  has  a  building  section  once  a  week, 
and  quite  .naturally,  in  boosting  local  affairs  in  this  line  it 
likes  to  brighten  up  its  page.  So,  while  the  work  is  fresh, 
or  as  soon  as  the  photograph  has  been  made,  I  furnish  a 
print  for  this  purpose — and  again,  at  practically  no  cost,  I 
am  advancing  the  interests  of  my  business  with  an  eye  to 
new  prospects." 

"There  is  still  one  more  use  I  make  of  these  photo- 
graphs," continued  the  electrical  contractor,  "but  this  is  a 
little  outside  of  my  regular  plan.  I  am  speaking  of  the 
movie  houses.    When  I  have  a  particularly  interesting  job 


and  I  think  that  the  time  is  opportune,  I  have  a  slide  made 
of  the  photographs,  or  it  might  be  two,  and  these  are  flashed 
at  a  couple  of  the  local  theatres.    It  all  helps,  you  know." 


The  Use  of  Reading  Notices 

In  another  cit\'  there  is  an  enterprising  electrical  con- 
tractor who  is  a  strong  advocate  of  little  "liner"  advertise- 
ments and  reading  notices.  He  claims  that  this  is  con- 
sistent and  persistent  publicity  at  very  small  expense,  and 
it  bearing  excellent  fruit.  He  was  asked  how  the  plan  was 
worked. 

"Why  do  I  believe  in  little  liner  advertisements?  Well, 
just  because  they  bring  me  new  business  and  often  from  the 
least  expected  quarters.  When  I  spend  a  dollar  for  my 
business,  I  want  that  dollar  to  count.  I  never  went  in  for 
other  advertising  and  don't  think  now  that  I  ever  will — 
at  least,  not  as  long  as  my  present  plan  is  pulling  so  well. 

"Our  local  newspaper  has  a  big  circulation  throughout 
this  section;  it  is  an  evening  daily,  alive  and  up-to-the-minute; 
it  goes  for  miles  around,  reaching  all  classes  of  people.  This 
paper  allows  for  little  liner  insertions.  Sometimes  these  are 
placed  at  the  bottom  of  a  column,  sometimes  in  the  middle, 
and  in  fact,  about  wherever  they  can  be  arranged  in  con- 
nection with  the  make-up.  I  have  worked  up  a  series  of 
good  short  notices,  running  two  and  three  lines,  on  the 
average,  setting  forth  such  terse  suggestions  as:  'Wire  your 
home  now.'  'Enjoy  the  ease  and  convenience  of  electric  ser- 
vice— wiring  a  home  costs  very  little.'  'Electrical  contract- 
ing of  all  kinds,'  and  so  on,  followed  by  my  name  and  busi- 
ness location. 

"These  are  inserted  in  different  parts  of  the  paper,  from 
the  front  page  to  the  back,  sometimes  running  as  many  as 
six  to  eight  different  expressions  in  an  evening  edition.  I 
used  to  be  of  the  opinion  that  dividing  the  series  a  little 
and  being  in  the  paper  every  night  wa§  the  best  plan,  but 
recently  I  have  rather  changed  my  view.  I  now  alternate, 
running  the  announcements  or  notices  one  week  on  Monday, 
Wednesday  and  Friday,  and  the  following  week  on  Tues- 
day, Thursday  and  Saturday. 

"This  plan  allows  me  to  concentrate  more  fully  in  the 
editions  in  which  the  notices  appear,  and  incidentally,  it 
doesn't  make  them  quite  so  common.  Every  other  night, 
you  see,  I  come  back  all  the  stronger,  with  my  name  and 
business  as  an  electrical  contractor  showing  on  every  other 
page  or  so.  A  real  estate  page  is  printed  in  the  paper  about 
twice  a  week,  covering  all  sorts  of  news  of  this  kind,  as  new 
building  work,  exchanges,  sales,  mortgages,  and  so  on.  I 
arrange  to  be  on  this  page,  usually,  sometimes  three  and 
four  times,  as  many  readers  are  possible  prospects.  I  con- 
sider it  a  valuable  page. 

"This  little  idea  has  brought  me  many  inquiries  and 
considerable  actual  business;  it  has  been  very  profitable, 
and  has  given  me  leads  on  prospects  for  both  large  and  small 
work  that  I  do  not  believe  I  would  have  come  in  contact 
with  in  any  other  way.  Occasionally  I  arrange  for  a  little 
news  item  covering  a  list  of  some  of  the  work  I  may  be  do- 
ing at  the  time,  or  other  pertinent  information,  and  this 
helps,  too.  The  paper  will  insert  these  at  no  cost,  as  they 
are  of  current  news  value  to  realty  interests,  in  which  de- 
partment of  the  paper  they  are  usually  used.  This  is  just 
driving"  home  my  line  once  more,  and  I  try  to  make  them 
of  the  class  and  character  that  goes  to  build  prestige." 


Co-operating  with  Building  Interests 

Still  another  electrical  contractor  secures  practically 
all  of  his  new  business  through  local  realty  and  affiliated  in- 
terests. He  keeps  in  close  contact  with  architects,  builders 
and  real  estate  men  of  all  kinds.    He  goes  to  see  them,  he 
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telephones  them,  and  he  co-operates  with  them.  Jle  is  after 
business  and  they  know  it,  and  there  is  little  worth  while 
going  on  localJy  that  he  isn't  informed  of.  He  is  live  and 
active,  as  may  well  be  imagined,  and  never  leaves  a  stone 
unturned  in  connectioi  witii  securing  a  possible  contract. 

His  plan  is  as  simple  as  it  is  effective,  and  can  he  sum- 
med up  in  the  expression,  "a  good  mixer."  This  personal 
solicitation  work  he  handles  himself — he  has  the  contact, 
and  he  wants  to  keep  it.  He  believes  it  is  more  desirable 
to  be  on  the  outside  than  on  the  inside,  and  accordingly 
has  developed  his  business  to  have  a  good  substitute  in  the 
office  at  all  times — a  man  who  is  possibly  as  competent  to 
handle  such  matters  as  he,  himself. 

Hardly  a  week  goes  by  without  a  personal  call  on 
these  different  interests;  it  is  a  systematic  and  regular  oc- 
currence, and  if  it  does  become  impossible  through  unfore- 
seen circumstances,  a  telephone  call  surely  takes  the  place. 
The  little  calls  and  visits  arc  just  of  the  length  that  the 
one  being  seen  might  desire,  for  if  this  party  will  talk,  the 
policy  is  to  let  him,  particularly  as  in  that  talk  an  inti- 
mation of  possible  new  business  is  likely  to  come  out. 

The  general  findings  and  conditions  are  not  trusted  to 
memory,  but  jotted  down  immediately  upon  leaving  the 
office  or  establishment,  if  not  before,  and  following,  are  re- 
corded carefully  on  card  files  at  the  contractor's  office. 
Where  pending  matters  will  come  to  a  head  within  say  a 
week  or  two  subsequently,  these  are  arranged  in  a  "tickler" 
file  under  the  proper  date.  Nothing'  is  missed — it  is  a  busi- 
ness proposition  from  start  to  finish,  and  takes  the  place 
of  advertising,  publicity,  or  other  forms  of  promotion. 

Then  there  is  a  spirit  of  co-operation  and  reciprocity. 
This  contractor  tries  to  return  little  "tips"  and  this  or 
that  inside  information  as  to  new  buildings,  alterations, 
etc.,  about  to  be  launched.  This  is  spread  in  the  right 
channels  where  it  will  not  only  do  the  most  good  at  the 
immediate  moment,  but  where  it  will  later,  upon  maturity, 
present  possibilities  for  a  return  of  the  favor  with  a  contract 
for  an  electrical  installation.  Under  these  circumstances 
this  is  comparatively  easy  and  comes  about  almost  in 
the  course  of  - the  day's  work,  for  with  numerous  contacts 
and  extensive  "mixing"  an  interchange  of  advance  plans 
and  activities  is  only  natural. 

Take,  for  instance,  a  recent  case.  This  contractor 
learned  of  a  sale  of  a  lot  through  a  visit  to  the  office  of 
one  of  his  real  estate  friends;  he  wa.s  fortunate  enough  to  be 
there  when  the  deal  was  closed.  He  immediately  ascer- 
tained in  conversation  with  the  new  owner  that  a  dwelling 
was  planned,  and  he  recommended  one  of  his  good  archi- 
tect fiiends  to  handle  the  design  and  construction.  It  does 
not  take  much  of  a  guess  to  mention  the  party  getting  the 
electrical  contract  for  the  work  when  the  architect  sug- 
gested prepared  the  plans.  And  this  is  only  one  of  num- 
erous illustrations  that  might  be  cited. 

In  telling  the  inner  workings  of  the  plan,  the  contrac- 
tor says:  "My  present  way  of  promotion  is  all  the  advertis- 
ing I  want.  The  big  secret  of  the  whole  idea  is  to  develop 
the  right  contacts  and  then  work  those  contacts  for  all 
they  are  worth,  using  of  course,  diplomacy  and  tact  as 
you  go  along.  I  do  not  see  how  an  electrical  contractor 
can  fail  to  increase  his  business  if  he  engages  along  these 
lines  in  the  right  way.    For  me,  it's  a  winner." 


Electrical  Representation  in  CM. A. 

Messrs.  Paul  Sise,  of  the  Norlliern  Electric  Co.,  Mon- 
treal, and  H.  W.  Matheson,  of  the  Canadian  Electric  Pro- 
ducts Co.,  Ltd.,  Shawinigan,  have  been  elected  members  of 
the  executive  committee  of  the  recently  formed  Quebec  di- 
vision of  the  Canadian   Manufacturers'  Association. 


Eight  Morals  for  the  Electrical  Merchant 

By  Mr    Lester  G.  Herbert 

1.  1  he  iLtailer  who  would  succeed  cannot  he  content 
In  arrange  his  stock  and  then  wait  for  customers  to  seek 
him  out.  People  are  much  surer  to  go  where  they  are  in- 
vited and  wanted,  than  where  no  one  has  even  thought  of 
tlicni. 

Moral — Keep  building  up  live  mailing  lists  and  classify 
these  into  groups  such  as  the  automobile  owner,  the  house- 
keeper, the  bachelor  girl  who  does  light  housekeeping,  the 
society  girl,  the  traveler  and  so  on. 

2.  Be  courteous,  not  in  the  Lord  Chesterfield  interpre- 
tation of  the  word,  but  in  a  brisk,  business-like,  interested, 
deferential  manner.  That  which  is  deferential  need  not 
savor  of  servility.  Nothing  is  so  inexcusable  on  the  part 
of  the  selling  force  as  indifference. 

Ascertain  what  a  customer  desires.  If  the  statement 
of  need  is  a  bit  indifferent,  don't  start  to  ask  questions,  for 
this  antagonizes.  If  the  query  is,  "Do  you  keep  electric 
warming  pads?"  it  is  a  mistake  to  say:  "How  big  a  one 
do  you  want  ?  How  much  do  you  want  to  pay?  What  do 
you  want  to  do  with  it?" 

It  is  more  tactful  to  remark: 

"We  do.  I  will  show  you  several  which  we  can  recom- 
mend." It  will  take  but  a  moment  then  of  close  observa- 
tion to  find  out  what  the  customer  really  needs  and  to 
swing  the  sale  in  that  direction. 

Moral — Courtesy  and  tact  are  twin  sisters,  the  mother 
of  them  is  Close  Observation. 

3.  Never  make  the  mistake  of  showing  the  cheapest 
article  first,  for  first  impressions  are  lasting,  and  the  cus- 
tomer who  has  seen  a  cheap  article  is  likely  to  declare  him- 
self suited  with  it  and  to  be  honest  in  his  declaration. 
Show  the  better  class  of  goods  first,  and  if  these  prove  too 
high  priced,  come  down  the  line,  and  a  satisfactory  sale  of 
good  stock  is  sure  to  result. 

Moral — You  never  can  tell  by  the  looks  of  a  customer 
the  extent  of  his  busnng  ability. 

4.  Where  large  accounts  are  carried,  mistakes  some- 
times occur  in  charges  and  credits.  When  a  customer  calls 
an  item  into  question,  it  is  fatal  to  act  offended.  Be  open 
minded  and  state  frankly  that  no  one  is  infallible.  Hear  the 
customer's  explanation  and  make  prompt  investigation.  If 
you  are  convinced  that  the  claim  is  correct,  make  the  ad- 
justment cordially  and  willingly.  This  will  hold  a  custom- 
er. To  do  it  grudgingl}',  makes  them  feel  that  they  are 
liable  to  be  taken  advantage  of  if  they  don't  watch  out. 

Moral — Do  as  you  would  like  to  be  done  by. 

5.  As  nearly  as  possible  see  to  it  that  all  bills  and  state- 
ments are  mailed  the  first  day  of  each  month.  The  early 
bird  catches  the  worm,  and  the  early  statement  gets  the 
cash.  To  be  careless  about  rendering  accounts  is  to  court 
disaster. 

Moral — Close  collecting  is  one  of  the  secrets  of  success. 

6.  When  asked  to  bid  on  a  contract,  be  specific,  stat- 
ing the  grade  of  materials  used.  This  will  often  clinch  a 
good-sized  transaction,  even  when  there  are  lower  bidders. 

Moral — Don't  be  afraid  to  tell  of  the  quality  of  your 
stock  and  service. 

7.  "Advertising  is  the  sunshine  of  business."  Let  the 
sun  shine.  It  is  better  to  do  a  little  advertising  regularly 
and  consistently  than  to  make  a  splurge  once  in  awhile. 
Keep  your  store  and  service  in  the  public  eye  and  mind 
so  that  when  needs  arise  you  will  be  the  one  sought  as  a 
matter  of  course.  Remember,  people  are  not  mind  readers, 
and  they  may  not  realize  what  they  need  in  your  line  u:i- 
til  you  tell  them. 

Moral — Modesty  in  business  does  not  consist  of  keep- 
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ing  quiet,  but  rather  of  never  making  exaggerated  claims. 

8.  How  many  people  in  your  territory,  do  you  think, 
would  be  glad  to  have  a  handsome  new  dining-room  light- 
ing fixture,  a  few  additional  lights  here  and  there,  or  an 
attractive  reading  lamp  ?  Nothing  makes  home  more  char- 
ming and  attractive  than  well-lighted  rooms.  Reach  out  to 
these  people  and  make  them  special  offers  which  will  con- 
vince them  that  the  time  to  gratify  their  desire  is  now. 

Moral — There  is  no  time  like  the  present  to  do  busi- 
ness if  you  only  know  what  you  want  to  do. 


Making  an  Electrical  Market  on  the  Farm 

By  Mr.  H.  C.  Stair* 

The  last  two  years  have  been  very  prosperous  ones  for 
the  farmers,  especially  through  the  Mid-West.  Money  is 
plenty  and  the  growing  familiarity  with  power  apparatus, 
through  the  general  use  of  the  gasoline  engine  and  the 
automobile  has,  so  to  speak,  whetted  the  farmer's  appetite 
for  more  power.  The  limitations  of  the  stationary  or  port- 
able gasoline  engine  are  so  manifest  and  its  bother  so  great 
that  the  farmer  is  a  live  prospect  for  electric  power. 

My  experience  in  the  electfical  game  began  several 
years  ago  with  a  garage  in  which  I  had  a  gasoline  engine 
driving  a  direct-current  generator.  My  neighbors  wanted 
electric  service  and  starting  with  those  on  the  block,  I  grad- 
ually extended  the  lines  for  several  squares  around.  Cam- 
bridge is  a  village  three  miles  from  the  railroad,  but  its 
people  are  progressive  and  want  all  the  latest  conveniences. 

Financing  a  Transmission  Line 

The  town  of  Janesville  is  some  15  miles  away  and  has 
electric  service  from  a  local  central  station.  I  had  been 
thinking  that  perhaps  we  could  have  one  of  those  trans- 
mission lines  that  are  built  for  miles  across  the  country. 
One  day  when  Harry  Caird,  Sales  Engineer  of  Julius  An- 
drae  &  Sons  Company,  was  with  me,  I  said  something 
about  this  and  he  assured  me  that  it  was  entirely  practicable 
to  buy  our  power  from  the  central  station.  Mr.  Caird  and  I 
drove  over  the  route  between  Janesville  and  Cambridge 
and  made  an  estimate  of  the  cost  of  the  line  and  the  amount 
of  business  we  could  •  secure.  We  found  that  the  whole- 
sale rates  of  the  Janesville  Company  would  leave  us  an 
attractive  profit,  so  we  proceeded  to  incorporate  the  Cam- 
bridge Light  &  Power  Company  and  sell  stock  largely  to 
the  farmers  who  would  benefit  by  the  line.  Work  was  start- 
ed in  the  summer  of  1918  and  power  was  turned  on  Oct. 
27.  We  secured  an  experienced  line-construction  foreman 
from  Mr.  Caird,  and  one  or  two  linemen;  the  rest  of  the 
gang  were  picked  up  locally. 

In  all,  we  constructed  14  miles  of  main  line  and  three 
branches,  totalling  3H  miles.  These  branches  were  paid 
for  by  the  farmers  servd.  All  farmers  payed  for  their  own 
protective  devices  and  service  wiring.  These  transformers 
range  from  1  to  5  kv.a.  In  Cambridge,  we  placed  two  25- 
kv.a.  transformers  and  connected  them  to  the  110-voIt  dis- 
tributing system.  In  three  small  communities  en  route,  we 
placed  transformers  at  our  own  expense. 

Keeping  the  books  and  collecting  bills  takes  only  about 
one-fifth  my  time,  so  in  the  remaining  I  conduct  an  elec- 
trical supply  business.  The  Light  Company  does  not  sell 
appliances  or  do  house-wiring,  so  nearly  all  this  business 
comes  to  nie.  When  I  state  that  we  have  two-hundred 
consumers  of  which  about  half  live  in  Cambridge  you  will 
see  that  this  is  a  market  worth  cultivating  and  extending. 

What  One  Farm  is  Worth 

The  average  farmer  will  need  a  transformer,  lighting 
fixtures,  household  appliances,  a  pumping  outfit  and  at  least 

'President,  Cambridge  Light  and  Power  Company,  in  "Contact." 


one  other  motor.  They  are  all  eager  for  service  and  we  can 
connect  them  up  as  fast  as  the  lines  are  built. 

On  the  average,  a  farmer  will  have  in  his  house  a  waler- 
pump  with  automatic  control  delivering  into  a  pressure 
tank;  a  vacuum  cleaner;  an  electric  iron;  and  a  washing 
machine.  In  his  barn  he  will  have  a  lO-horse-power  motor 
driving  a  feed  mill  and  a  ^-horsepower  motor  driving  a 
line  shaft  to  which  is  connected  the  separator,  churn,  and 
water  pump  for  the  stock.  He  will  have  the  usual  lighting 
fixtures  in  his  house,  and  lamps  in  the  stables,  cow  sheds, 
feed-room,  and  one  or  two  in  the  yard.  These  are  arranged 
to  light  the  paths  between  house  and  buildings  and  are  con- 
trolled from  three  or  four  places  by  four-point  switches.  In 
addition,  each  farmer  can  be  counted  on  for  one  or  more 
additional  devices,  such  as  table  appliances,  meat  choppers, 
buffers  and  grinders,  or  a  general-utility  motor  to  be  mov- 
ed around  as  the  work  requires. 

The  farmer  has  plenty  of  money;  he  pays  promptly  and 
he  has  learned  to  value  his  own  time  and  labor.  If  you  can 
show  him,  you  can  sell  him,  and  the  business  is  there  if 
you'll  go  after  it. 


Manufacturing  Electric  Furnaces 

Tlie  Volta  Manufacturing  Company,  of  Welland,  re- 
cently installed  two  G-ton  capacity  furnaces  in  Hamilton  and 
a  1-ton  furnace  at  Walkerville;  they  also  recently  shipped  a 
6-ton  furnace  to  one  of  their  customers  in  New  Zealand,  to 
be  used  in  manufacturing  steel.  This  company  manufactures 
electric  furnaces  up  to  10-ton  capacity  for  use  in  making 
steel,  pig  iron,  grey  iron,  calcium  carbide,  ferro-silicon,  ferro- 
manganese,  ferro-chrome  apd  other  iron  alloys.  These  fur- 
naces are  designed  especially  to  meet  the  particular  purpose 
for  which  they  are  installed,  the  company  inaking  a  specialty 
of  furnaces  of  the  tilting  type  for  the  manufacture  of  elec- 
tric steel.  In  addition  to  furnaces,  they  also  manufacture 
electric  furnace  accessories  of  all  kinds,  such  as  automatic 
regulators,  hand  controllers,  current  transformers,  electrode 
holders,  roof  coolers,  electric  winches  and  magnetic  brakes; 
also  travelling  cranes  and  mono-rail  systems,  etc.  They 
also  build  special  equipment  as  called  for  and  do  general 
consulting  work.  The  manager  of  the  company  is  Mr,  J. 
Young. 


D  &  W  Fuse  Co.  Representatives 

The  International  Machinery  and  Supply  Company, 
421  St.  James  St.,  Montreal,  have  been  appointed  by  Mr. 
W.S.  Sisson,  sec.-treas.  of  the  D.&W.  Fuse  Co.,  Providence, 
R.  I.,  sole  representatives  for  the  Montreal  district,  to 
handle  their  complete  line  of  enclosed  fuses  and  cutouts  as 
well  as  their  well  known  Deltabeston  wires,  cords  and  other 
specialties.  One  of  the  most  important  lines  manufactured 
by  the  D.  &.  W.  Fuse  Company  is  their  oil  cutouts,  for 
both  pole  and  railway  service.  These  are  in  use  all  over 
the  dominion  and  the  United  States,  and  are  made  from 
2,500  volts  to  16,000  volts.  Catalogues  of  the  complete  line 
will  be  furnished  on  request  to  the  International  Machine- 
ry &  Supply  Company.  Mr.  R.  J.  Hiller,  manager  of  the 
electrical  department  of  the  company,  is  to  be  congratulated 
on  securing  this  agency. 


Mr.  Kelly  Will  Visit  the  West 

Mr.  Thos.  F.  Kelly,  sales  manager  of  the  Hoover  Suction 
Sweeper  Company  of  Canada,  Limited,  will  shortly  take  a 
trip  to  the  Pacific  Coast  for  the  purpose  of  opening  up  new 
dealer  connections.  Mr.  Kelly  expects  to  leave  Hamilton 
about  the  5th  of  November,  and  will  stop  at  Sudbury,  Sault 
Ste.  Marie,  Port  Arthur,  Fort  William,  Winnipeg,  Portage 
la  Prairie,  Brandon,  Moose  Jaw,  Saskatoon,  Edmonton,  Re- 
gina,  Calgary,  Victoria.  Vancouver  and  New  Westminster. 
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Mr.  Goodwin  and  Mr.  Corcoran  Speak  on  Mer- 
chandising at  Buffalo  Electric  Show — 
Fifty  Ontario  Delegates  in 
Attendance 

Close  upon  fifty  members  of  the  Ontario  Association 
of  Electrical  Contractors  and  Dealers  ran  over  to  Buffalo  on 
Friday  afternoon,  October  24,  to  see  the  electric  show  being 
staged  there  and  hear  Mr.  W.  L.  Goodwin  again.  There 
were  representatives  from  Toronto,  Hamilton,  Kitchener, 
Brantford  and  other  Western  Ontario  cities  where  the  fever 
for  "better  merchandising"  has  seized  the  members  of  the 
various  branch  associations. 

Mr.  Goodwin  had  spoken  at  some  length  previous  to 
the  arrival  of  the  Canadian  delegates,  but,  for  their  special 
benefit,  very  kindly  gave  a  brief  resume  of  his  previous  talk. 
He  outlined  the  changes  that  had  taken  place  in  the  electrical 
industry  during  the  past  five  years.  Formerly  the  sale  of 
electric  current  was  the  predominating  industry;  today  it  is 
the  sale  of  merchandise  to  utilize  the  current.  As  much 
as  80  per  cent,  of  the  income  of  many  central  stations  is 
from  the  sale  of  electrical  appliances,  the  other  20  per  cent, 
being  derived  from  the  sale  of  current. 

The  development  of  the  past  three  or  four  years  indi- 
cates that  a  tremendous  increase  in  demand  for  electrical  ap- 
pliances may  be  expected  during  the  next  few  years.  That 
demand  is  becoming  so  great  that  our  factories  are  unal)le 
to  cope  with  it  and  central  stations  are  unable  to  supply 
the  current.  There  is  more  need  than  ever  to-day  under 
such  conditions  for  the  various  sections  of  the  industry — 
manufacturer,  central  station,  jobber  and  dealers — to  work 
collectively  and  in  unison. 

Mr.  Goodwin  again  touched  briefly  on  the  question  of 
discounts  for  quantity  purchases.  Price,  he  maintained, 
must  depend  absolutely  upon  the  service  rendered.  The 
little  dealer  must  have  an  equal  advantage  with  the  wealthy 
corporation.  If  the  purchase  of  a  thousand  of  a  certain 
article  demanded  no  more  expenditure  in  the  way  of  service 
than  the  purchase  of  a  hundred,  then  the  customer  purchas- 
ing the  smaller  amount  has  a  right  to  the  same  price.  The 
theory  of  quantity  discounts  is  wrong. 

Mr.  Goodwin  also  spoke  briefly  regarding  the  necessity 
for  standardization.  At  a  recent  convention  he  had  heard 
a  manufacturer  state  that  there  were,  at  the  present  time, 
as  many  as  a  million  and  a  quarter  combinations  in  the 
manufacture  of  transformers.  These,  Mr.  Goodwin  believed, 
might  be  reduced  to  one  per  cent.;  or,  perhaps,  one-tenth  of 
one  per  cent,  of  this  number.  The  object  of  the  industry, 
as  a  whole,  should  be  greater  production,  economical  pro- 
duction and  distribution,  fair  profit  to  the  dealer  and  a  fair 
price  to  the  consumer. 

He  briefly  disposed  of  the  argument  frequently  raised 
that  the  jobber  is  an  unnecessary  factor  in  the  business.  He 
must  have  been  reading  the  remarks  of  a  certain  commis- 
sioner, who  recently  stated,  in  Toronto,  that  he  had  always 
held  the  opinion  that  the  jobber  was  a  luxury  in  business. 
Mr.  Goodwin  said  that  the  jobber's  function  could  be  per- 
formed by  any  other  party  or  under  any  other  name,  but 
would  still  remain  the  same.  The  manufacturer  may  manu- 
facture solely,  or  manufacture  and  distribute  to  dealers.  In 
the  latter  case  he  also  performs  the  function  of  a  jobber. 
This  explains  why  manufacturers  were  unable  to  give  job- 
bers' discounts  to  contractors.  If  the  manufacturer  himself 
dealt  directly  with  contractors,  he  was  performing  the  func- 
tion of  a  jobber  as  well  as  a  manufacturer,  and,  in  all  fair- 
ness, should  charge  the  expense  of  jobbing  to  this  contrac- 
tor. 

He  then  briefly  ran  over  iiis  twenty-one  planks  which 
we  have  already  printed  in  the  Electrical  News.    He  con- 


cluded with  an  eloquent  plea  that  we  all  get  together  to 
develop  this  growing  industry — this  infant,  as  he  called  it — 
into  a  healthy,  husky  adult. 

Visualizing — A  New  Profession 

Mr.  Goodwin  was  followed  Ijy  Mr.  Corcoran,  who  com- 
menced by  saying  that  he  was  going  to  give  his  hearers  a 
little  talk  on  "visualizing."  Visualizing,  he  said,  was  a  new 
profession.  For  example,  we  speak  of  a  certain  motor  re- 
volving 1800  revolutions  per  minute,  but  we  have  very  little 
conception  of  the  meaning  of  this  expression.  Mr.  Corcoran 
at  this  stage  produced  a  coil  of  paper  some  three  inches 
wide,  which  he  unrolled  and  circled  completely  around  the 
hall.  On  this  coil  were  shown  1800  circles  about  2  inches 
in  diameter.  "That,"  said  Mr.  Corcoran,  "will  give  you  some 
idea  of  the  number  of  revolutions  a  motor  makes  in  one 
minufe.  You  get  a  dim  impression  with  the  ear;  you  get  a 
much  more  definite  and  accurate  impression  with  the  eye — 
that  is  what  I  mean  by  visualizing." 

Following  out  the  same  line  Mr.  Corcoran  proceeded 
to  illustrate,  by  means  of  charts,  certain  striking  features  in 
connection  with  the  electrical  industry.  First  he  gave  certain 
statistics  dealing  with  th^  number  of  homes  in  the  country, 
the  number  wired  for  electric  light  and  power,  the  number 
of  appliances  used,  the  number  of  homes  unwired  and  the 
possible  market  for  more  appliances. 

Passing  on,  Mr.  Corcoran  spoke  at  length  on  the  vari- 
ous features  entering  into  a  proper  merchandising  business. 
There  was  the  store,  its  location,  its  exterior  appearance,  its 
interior  appearance,  the  personnel  of  the  staff,  the  fixtures, 
the  interior  arrangement,  and  so  on.  He  outlined  what  he 
considered  a  fairly  ideal  characteristic  of  a  salesman;  he 
must  be  courteous,  careful,  energetic,  neat,  loyal,  honest,  in- 
telligent and  be  properly  seized  of  the  value  of  giving  ser- 
vice with  every  item  he  wrapped  up.  "Retail  salesmanship," 
said  Mr.  Corcoran,  "is  a  science  today." 

The  arrangement  of  stores  he  divided  into  two  classes — 
the  jewellery  type  of  store  and  the  hardware  type  of  store. 
The  jewellry  type  specializes  in  only  high-class  goods.  Ser- 
vice was  as  .important  as  qualitj^  The  displays  were  never 
conglomerate  or  crowded.  The  salesmanship  was  intelli- 
gent and  deliberate,  and  calculated  -to  bring  the  customer 
back  to  the  store.  The  hardware  type  of  store  was  more 
on  the  "hand-out"  type.  It  lacked  the  idea  of  service.  This 
was  largely  because  the  hardware  man  had  not  the  know- 
ledge necessary  to  give  service. 

Mr.  Corcoran  showed  a  typical  store  plan  which  he  con- 
ceived to  be  as  nearly  ideal  as  could  be  reached  by  the  aver- 
age dealer.  It  must  have  an  attractive  entrance  with  deep 
windows,  well  dressed.  The  ideal  store  would  have  two 
doors  with  space  between  for  a  showcase  looking  on  the 
street.  Lamps,  for  which  there  was  probably  the  greatest 
demand,  should  be  placed  in  the  rear  of  the  store  so  as  to 
induce  the  greatest  possible  number  of  customers  to  pass 
the  complete  display.  A  demonstration  room  also  should 
be  placed  at  the  back.  The  idea  of  arrangement  throughout 
should  be  such  that  the  customer  would  be  forced  to  see  as 
much  as  possible  of  the  display. 

A  forest  of  fixtures  is  generally  not  an  attractive  dis- 
play— though  there  may  be  exceptions  to  this,  depending  on 
the  location  of  the  store  and  the  class  of  customer  to  be 
served.  Showcases  are  always  valuable — the  day  of  keep- 
ing things  hidden  under  the  counter  until  people  come  and 
ask  if  you  have  them,  is  past.  Use  color  whenever  possible 
in  your  decorations;  it  helps  to  brighten  things  up.  Use 
demonstrations  to  the  limit.  Make  greater  use  of  your  tele- 
phone to  effect  sales,  or  to  bring  customers  into  your  store 
to  watch  demonstrations. 

"Finally,"    Mr.    Corcoran   said,   "every   article    on  sale 

(Continued  on  page  -17) 
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I   Here^s  a  Christmas  Present  for  You  } 

YOUR  WINDOW  DISPLAY  I 

IS  YOUR  BEST  SALESMAN  | 

Between  now  and  Christmas  the  Electrical-Dealers  of  Can-  | 

ada  will  be  putting  forth  their  best  efforts  to  attract  the  holiday  | 

trade  and  some  fine  window  displays  will  be  shown.  | 

The  biggest  problem  before  the  electrical  industry  to-day  is  | 

not  engineering  or  manufacturing — the  real  problem  is  "  mer-  | 

chandising."                                                                       .  | 

We  believe  that  well  dressed  windows — goods  properly  and  | 

tastefully  displayed  and  demonstrated — are  the  most  effective  | 

means  of  increasing  the  sale  of  electrical  appliances.  | 

With  a  view  to  encouraging  the  art  of  window  dressing  | 

among  electrical  contractor-dealers,  and,  also,  having  in  mind  the  | 

value  of  the  interchange  of  good  merchandising  ideas,  the  Elec-  | 

trical  News  offers  four  prizes  for  best  dressed  windows,  under  | 

the  following  conditions:  | 


(1)    First  prize   $35.00 

Second  prize   20.00 

Third  prize   10.00 

Fourth  prize   5.00 


(2)  The  contest  is  open  to  any  electrical  contractor- 
dealer,  municipality  or  central  station  in  Can- 
ada. 

(3)  Photographs  of  window  displays  must  be  in  our 
hands  by  December  31,  1919. 

(4)  Explanatory  notes  up  to  100  words  may  be  sub- 
mitted with  each  photograph. 

(5)  The  merits  of  the  photographs  will  be  judged 
by  an  impartial  committee  of  three — one  manu- 
facturer, one  jobber,  one  contractor-dealer. 

Plan  now  to  enter  the  competition.  You  have  an  even  chance 
to  win  a  prize.  In  addition  to  that,  however,  it  is  a  dead  certainty 
that  your  effort  to  produce  a  better  window  display  will  be  re- 
flected in  your  more  abundant  Christmas  trade. 

Address  photographs  and  all  communications : 

"  Best  Window  "  Contest, 

Electrical  News, 
347  Adelaide  St.  W.,  Toronto. 
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What  is  New  in  Electrical  Equipment 


The  Non-Twist  Canopy  Ring 

The  man  who  installs  electric  fixtures  will  appreciate 
the  value  of  a  new  fixture  part  called  the  "Non-Twist  Canopy 
Ring,"  which  is  now  being  placed  on  the  market.  The  pur- 
pose of  this  fitting  is  to  improve  the  present  method  of  in- 
stalling fixtures  and  canopies.  The  ring  itself  is  a  socket 
joint  arrangement  as  shown  in  one  of  the  illustrations  here- 
with. In  the  actual  operation  of  installing  fixtures  this  ring 
is  first  connected  with  the  lamp  socket,  loop  or  fixture  arm, 
as  the  case  may  be,  and  the  wires  allowed  to  extend  up 
from  the  fixtures  through  the  ring.  The  wires  are  then 
threaded  through  the  canopy  and  on  through  the  "nipple" 
crowfoot  where  they  are  connected,  soldered  and  taped  in 
the  usual  way.  The  special  value  of  the  Non-Twist  Canopy 
Ring  is  that  it  admits  of  the  fixture  being  drawn  up  tight 
against  the  ceiling  or  wall  without  any  twisting  of  the  wires. 
In  pointing  out  the  main  advantages  of  this  fitting,  the  Non- 
Twist  Canopy  Ring  Company  also  draw  attention  to  the  fact 
that  this  invention  eliminates  the  use  of  the  slip  canopy 


Fig.  4  Fig.  6  Fig.  7 


and  makes  it  possible  in  every  installation,  to  bring  the 
canopy  flush  and  tight  against  the  wall  where  it  will  remain 
firmly  fixed. 

Various  heights  of  crowfoot  are  designed  for  canopies  of 
various  makes  and  size.  A  very  flat  crowfoot  allows  the  use 
of  shallow  three-quarter  inch  canopy.  For  very  deep  can- 
opies an  extension  tube  is  provided  which  forms  a  part  of 
the  crowfoot. 

The  various  illustrations  herewith  will  explain  the  de- 
vice— Fig.  1,  the  non-twist  canopy  ring;  a  two-part  ball  and 
socket  arrangement;  Fig.  2,  the  crowfoot  with  the  nipple 
as  an  integral  part;  Figs.  3  and  4,  two  forms  of  extensions — 
for  ease  in  installation  the  wires  pass  only  through  the 
threaded  end  of  the  tubes  and  out  through  the  loop;  Figs. 
5,  6  and  7,  illustrating  the  various  types  of  fixture  installed 
with  non-twist  canopy  rings. 

This  fitting  is  the  invention  of  Mr.  F.  D.  Parmenter,  of 
Toronto,  to  whom  patents  have  been  allowed  in  Canada, 
United  States  and  Great  Britain.    It  is  Mr.  Parmenter's  in- 


tention to  make  this  fitting  available  to  manufacturers  of 
ligliting  fixtures  and  to  contractors  and  dealers.  Announce- 
ment of  the  formation  of  tlie  Non-Twist  Canopy  Ring  Com- 
pany appeared  in  the  October  1  issue  of  the  Electrical  News. 


Safety  Starting  Switch 

Safety  for  the  operator,  safety  for  the  motor  and  equip- 
ment and  safety  for  itself  are  the  three  features  embodied 
in  a  new  type  of  starting  switch  for  small  induction  motors 
that  is  being  put  on  the  market  by  the  Westinghouse  Electric 
and  Manufacturing  Company.  The  switch  is  absolutely  ac- 
cident proof,  and  well  nigh  fool  proof  as  well. 

The  action  of  the  switch  is  automatic,  and  consists  of 
strong  springs  attached  to  the  contact  parts  and  controlled 
by  a  trigger.  This  trigger  is  released  by  overload,  failure 
of  power  or  by  hand.  When  the  switch  passes  the  neutral 
point,  the  spring  snaps  it  the  rest  of  the  way.  The  switch 
is  shown  in  the  accompanying  illustration.  Safety  to  the 
operator  from  injury  due  to  contact  with  live  parts.  This  is 
assured  by  the  entirely  enclosed,  dust-and-dirt  proof  case. 
It  is  impossible  to  touch  the  live  parts  by  accident  for  this 
reason. 

Safety  to  the  operator  and  equipment  from  restarting 
after  the  machine  has  shut  down.  When  power  leaves  the 
equipment,  a  low  voltage  protective  relay  releases  the  trig- 
ger and  throws  the  switch.  Upon  the  return  of  power,  it 
is  necessary  for  the  operator  to  move  the  handle  first  to  the 
reset  position  and  then  to  the  running  position,  before  the 
motor  can  again  be  started. 

Any  undue  overload  causes  the  overload  relay  to  re- 


lease a  trigger  which  opens  the  switch  the  same  as  on  fail- 
ure of  voltage.  Overload  throws  of?  the  switch  just  the 
same  as  no  power,  and  the  switch  must  again  be  reset  be- 
fore the  motor  can  again  be  started.  This  overload  relay 
prevents  burn-out  of  the  motor.  Motor  burn-outs  may  arise 
from  two  causes — an  overloaded  machine  or  the  opening  of 
one  wire,  due  to  the  blowing  of  a  fuse  or  other  cause  and 
subjecting  the  remaining  phase  to  a  double  burden.  The 
overload  relay  may  be  set  to  open  the  switch  at  any  desired 
point,  such  as  105%,  110%,  150%  of  full  load.  Fuse  protec- 
tion is  not  sufficient  to  guard  motors  against  burn-out.  A 
fuse  that  will  carry,  without  blowing,  the  starting  current 
which  is  several  times  the  operating  current,  will  also  carry, 
without  blowing,  sufficient  overload  to  burn  out  the  motor. 
The  overload  relay  is  provided  with  oil  dash  pots,  which 
af¥ord  a  time  element,  permitting  the  carrying  of  small  peak 
loads  and  the  starting  current  without  interruption  of  ser- 
vice.   However,  they  will  allow  the  operation  of  the  over- 
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load  relay  if  the  overload  is  heavy  or  is  sustained  long 
enough  to  threaten  the  motor.  This  insures  the  motor 
against  burn-out  and  at  the  same  time  permits  maximum 
production. 

Replacing  burned  out  fuses  with  copper  wire  when  new 
fuses  are  not  available,  results  in  a  burned  out  motor,  the 
next  time  an  overload  occurs.  This  danger  is  eliminated  be- 
cause the  new  switch  uses  no  fuses  and  automatically  resets 
itself  when  the  overload  is  removed.  Besides  this,  the 
danger  of  shocks  and  burns  in  replacing  burned  out  fuses 
is  eliminated. 

When  the  handle  of  the  switch,  moving  toward  the  "on" 
position,  passes  the  neutral  point,  the  spring  whips  the  con- 
tacts together  The  same  action  takes  place  with  the  open- 
ing of  the  switch.  This  rapid  opening  and  closing  of  the 
contacts,  practically  eliminates  the  injurious  effects  of  arc- 
ing and  preserves  the  life  of  the  switch. 

Asbestos  barriers,  between  the  sets  of  adjacent  contacts, 
have  permitted  the  omission  of  switch  oil  witii  all  its  ac- 
companying fire  hazards  and  other  objectionable  features. 
But  when  explosive  gases  are  present  and  the  danger  of 
explosion  is  greater  than  the  fire  hazard,  the  contacts  may 
be  immersed  in  oil. 

Emergency  stop  push  buttons  may  be  connected  in  the 
low  voltage  relay  circuit  and  located  at  any  convenient  point 
near  the  machine.  This  switch  has  been  approved  by  the 
National  Board  of  Fire  Underwriters.  Two  sizes  are  made, 
each  for  use  on  two  and  three  phase  motors,  on  voltage  up 
to  600.  Type  No.  815  starts  motors  of  10  h.p.  or  less,  while 
type  Xo.  816  starts  motors  up  to  and  including  25  h.p. 


The  "Kribs"  Electric  Washer 

Mr.  Gordon  Kribs,  for  many  years  assistant  engineer 
with  the  Hydro  Electric  Power  Commission  of  Ontario,  and, 
previous  to  that,  with  the  Electric  Power  Company,  re- 
cently resigned  from  the  Commission  to  associate  himself  in 
business  with  his  father,  Mr.  W.  A.  Kribs,  in  the  manufac- 
turing business  in  Hespeler,  where  Mr.  Kribs,  Sr.,  has  been 
established  for  many  years.  The  new  firm  will  manufacture 
a  complete  line  of  domestic  labor-saving  appliances,  includ- 
ing washing  machines  of  the  various  types.  We  understand 
they  intend  making  a  specialty  of  a  moderate  priced  wash- 
ing machine  which  can  be  sold  so  as  to  place  it  within  the 
reach  of  nearly  all  prospects.  This  machine  is  now  on  the 
market  in  limited  quantities,  and  arrangements  are  being 
made  to  increase  production.  Considering  Mr.  Gordon 
Krib's  wide  experience  in  engineering  matters,  both  theo- 
retical and  practical,  contractor-dealers  will  look  forward 
with  keen  interest  to  the  electrical  products  of  this  company. 


Electrical  dealers  should  consider  it  as  axio- 
matic that  no  householder  or  other  customer  has 
ever  reached  the  saturation  point  in  the  way  of 
electrical  appliances. 


Turn  the  Dark  Days  to  Dollars  Account 

These  are  the  days  to  sell  new  lamps,  reflectors  and 
lighting  facilities  generally.  There  is  no  denying  the  fact 
that  good  salesmanship  consists,  in  considerable  measure, 
in  catching  your  prospect  at  the  psychological  moment — an 
electric  iron  on  an  intensely  hot  ironing  day;  an  electric 
washing  machine  on  a  dreary  wash  day;  a  vacuum  cleaner  in 
the  midst  of  dusty  housecleaning  and  bright  new  lamps  on 


a  dark  rainy  day  in  November.  The  meagreness  of  the  illum- 
ination on  a  dark  day  suggests  failing  eyesight  and  en- 
croaching old  age;  at  such  a  moment  the  salesman  with 
bright  new  lamps  is  a  welcome  and  reassuring  visitor. 

Take  advantage  of  the  dark  November  days  to  see  the 
offices  and  homes  of  as  many  of  your  customers  as  you  can. 
There  is  much  business  waiting  for  you,  not  only  in  bulbs 
alone  but  in  fixtures  of  every  kind. 


Don't  Crowd  Your  Windows 

The  average  window  display,  perhaps,  endeavors  to 
cover  too  wide  a  field.  This  has  a  tendency  to  divide  the 
attention  of  the  passer-by  instead  of  concentrating  it  on 
.some  one  item  to  the  point  of  desire  to  purchase.  The 
simple  window  also  is  easier  to  prepare  and,  further,  admits 


llTllis  Comfort 


U>;t;r,gF.rYou? 


of  more  frequent  changes  without  exhausting  your  supply 
of  ideas.  In  the  accompanying  illustration  the  dominant 
note  is  "Solid  Comfort"  and  the  cause  of  it,  the  electric 
heater.  In  the  back  of  his  mind  the  observer  will  also  see 
the  soft,  artistic  floor  lamp  effect.  There  is  nothing  else  to 
detract  from  the  .scene — solid  comfort — warmth  and  light. 


The  Electric  Service  Company  have  just  issued  catalog 
No.  143,  entitled  "Keystone  Mine,  Telephone  and  Signalling 
.Apparatus."  This  catalog  is  well  illustrated  and  contains  a 
quantity  of  very  useful  information  on  this  subject. 

Personals 

Mr.  A.  Gaboury,  superintendent  of  the  Montreal  Tram- 
ways Co.,  has  been  elected  a  member  of  the  executive  of 
the  American  Electric  Railway  Transportation  and  Traffic 
Association. 

Mr.  L.  R.  Morshead,  consulting  engineer,  London,  the 
British  representative  of  the  Eugene  F.  Phillips  Electrical 
Works,  Ltd.,  Montreal,  has  been  on  a  visit  to  Canada  and 
the  U.  S.  The  company  have  been  busy  on  orders  for  Great 
Britain,  Australia  and  South  Africa. 


Mr.  Goodwin  Speaks  on  Merchandising 

(Continued  from  page  44) 

should  have  a  price  card.  An  appliance  without  a  price  sug- 
gests to  the  customer  that  you  have  something  to  sell  that 
you  feel  costs  more  than  it  ought  to.  On  the  other  hand, 
a  price  ticket,  prominently  displayed,  indicates  that  you  have 
confidence  in  that  appliance  and  are  proud  that  it  can  be 
produced  at  so  low  a  figure." 

At  the  conclusion  of  the  meeting  Mr.  Goodwin  expressed 
his  appreciation  of  the  presence  of  so  many  Canadian  dele- 
gates, and  announced  his  intention  of  visiting  Toronto  again 
in  January.  The  definite  dates  and  program  will  be  an- 
nounced later. 
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The  Lebron  Buffing  and  Grinding  Stand 

The  illustration  hclow  shows  an  electric  Iniffing  and 
grinding  outfit  to  work  in  combination  with  garage  air 
service;  a  practical  outfit  embodying  many  attractive  fea- 
tures. Note  its  simplicity  of  construction  and  how  solidly 
the  motor  is  fastened  to  the  stand.    It  is  an  outfit  that  will 


Electric  buffing  and  grinding  outfit 


stand  up  under  the  wear  and  tear  of  the  busiest  garage,  per- 
forming three  functions  in  one.  It  is  sold  exclusively  in 
Canada  by  the  Northern  Electric  Company. 


Electrically-Driven  Machine  Opens  500  Letters  a  Minute 

Opening  mail  at  the  rate  of  five  hundred  letters  a  min- 
ute, a  mere  fraction  of  the  time  occupied  by  the  paper  knife, 
a  small  electrically-driven  machine  is  proving  a  highly  ef- 
fective builder  of  efficiency  in  business  offices  by  saving 
money,  time,  labor  and  patience.  With  this  machine,  one 
person  can  open  the  mail  in  less  time  than  five  or  more  by 
the  old  method,  and  with  greater  safety  and  accuracy.  Not 
only  is  confusion  thereby  reduced  to  a  minimum,  but  res- 
ponsibility is  unquestionably  centered.  This  machine  built 
by   the    Bircher   Company   and   known   as   the  Lightning- 


Letter  opening  machine 

Opener  occupies  but  little  space  and  can  be  placed  on  any 
table,  desk  or  counter,  all  litter  thereby  being  confined  to 
a  restricted  area.  Attached  to  an  ordinary  lamp  socket,  it 
is  set  in  motion,  by  a  mere  snap  of  a  switch,  through  the 
medium  of  a  Westinghouse  motor  mounted  within  the  case 
and  consuming  an  amount  of  power  so  small  as  to  be  almost 
negligible.  The  envelopes  are  place  on  the  feel  table  in  a 
stack  of  forty  or  fifty  at  a  feeding,  and  are  conveyed  auto- 
matically one  at  a  time,  by  a  feed  belt,  through  two  rapidly 


revolving  circular  knives  which  cut  a  very  small  shaving 
from  the  exposed  edge  of  the  envelope.  The  letters  are 
then  carried  automatically  into  a  stacker. 


Switch  for  Dimming  Locomotive  Headlights 

A  new  locomotive  headlight  switch  has  recently  been 
put  on  the  market  by  the  Crouse-Hinds  Company,  Syracuse, 
N.Y.  It  is  a  self-contained,  dust-tight  switch  that  will  effec- 
tively perform  the  duties  of  a  double-throw  knife  switch  for 
shifting  from  dim  to  full  light,  and  a  momentary  contact 
switch  for  temporary  dim  light. 

With  an  easy  push  the  handle  goes  from  the  "of?"  to  the 
"dim"  position  and  another  slight  push  sends  it  to  "full" 
position.  While  passing  another  locomotive  or  when  pick- 
ing up  signals  it  is  not  necessary  to  bring  the  switch  back 
to  the  "permanent  dim"  position.  The  engineer  merely  push- 
es the  handle  from  "full"  to  "temporary  dim,"  holding  it  until 
he  has  passed  the  other  train  or  the  signals,  after  which  he 


Locomotive  headlight  switch 


releases  the  handle  and  the  switch  automatically  snaps  back 
to  "full"  position.  If  going  through  a  yard  or  a  city  where 
the  headlight  must  be  dimmed,  a  slight  shift  of  the  handle 
brings  the  switch  back  to  the  "permanent  dim"  position. 

The  Quad  Radiant  Electric  Heater 

The  Quad  Radiant  Electric  Heater,  which  is  shown 
herewith,  is  a  unique  idea  which  gives  extreme  flexibility 
in  the  way  of  a  domestic  heater.    The  various  units  of  the 


The  "Quad"  heater 


group  are  separately  controlled  so  that  various  volumes  of 
heat  are  available.  The  units  are  also  separately  hinged 
so  that  a  perfect  distribution  of  heat  may  be  obtained.  It 
is  manufactured  by  the  American  Electrical  Heater  Com- 
pany, of  Detroit. 


The  Electric  Furnace  Company,  Alliance,  Ohio,  have 
issued  three  new  booklets  as  follows:  Booklet  7-B  is  a 
catalog  of  their  standard  105  kw.  brass  melting  furnace. 
Boklet  17-B  describes  a  special  furnace  for  rolling  mills, 
which  is  designed  for  pouring  the  metal  directly  into  the 
moulds.  Booklet  13-B  is  a  careful  discussion  of  the  vari- 
ous electric  non-ferrous  metal  melting  furnaces. 
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VVestinghouse  War  Memorial  Scholarships 

The  awards  of  the  four  annual  War  Memorial  Scholar- 
ships of  five  hundred  dollars  each,  established  by  the 
W'estinghouse  Electric  &  Manufacturing  Compai^y,  have 
just  been  announced.  These  awards  were  made  by  com- 
petitive examinations  and  the  following  men  were  success- 
ful: Herbert  S.  Pahren,  Cincinnati,  Ohio,  employed  as  order 
clerk  in  the  Cincinnati  office  of  the  Westinghouse  Company, 
and  a  graduate  of  the  Hughes  High  School,  who  has  select- 
ed for  his  scholarship  a  Technical  "Engineering  Course  at  the 
University  of  Wisconsin;  Arthur  Marthens,  of  East  Pitts- 
burgh, Pa.,  began  work  as  a  messenger  boy  before  complet- 
ing his  studies  in  the  Turtle  Creek  Schools.  Mr.  Marthens, 
while  working  in  the  Cost  Department,  prepared  himself  in 
the  Casino  Technical  Night  School  to  enter  college.  He  has 
chosen  a  course  in  Electrical  Engineering  at  the  Carnegie 
Institute  of  Technology;  Paul  O.  Langguth,  a  graduate  of 
the  Wilkinsburg  High  School,  and  employed  as  draftsman 
in  the  Engineering  Department  at  East  Pittsburgh,  has 
selected  as  his  award  an  Electrical  Engineering  Course  at 
the  University  of  Pittsburgh;  Andrew  P.  Lesniak,  a  grad- 
uate of  the  Union  High  School,  Turtle  Creek,  Pa.,  and  em- 
ployed in  the  Production  Department  at  East  Pittsburgh, 
has  selected  a  course  in  Mechanical  Engineering  at  the 
University  of  Pittsburgh. 

Two  classes  of  scholarships  are  provided:  (a)  For  sons 
of  employes  of  the  company  or  its  subsidiaries  who  have 
been  employed  for  five  years  or  longer,  (b)  For  employes 
of  the  company  and  its  subsidiaries  who  have  been  con- 
tinuously employed  for  at  least  two  years  and  who  shall 
not,  on  September  1,  have  exceeded  the  age  of  23.  Not 
more  than  two  class  "B"  scholarships  will  be  awarded  in 
any  year.  Each  scholarship  carries  with  it  an  annual  pay- 
ment of  five  hundred  dollars  for  a  period  not  to  exceed 
four  years,  the  payment  to  be  applied  toward  an  engineer- 
ing education  in  any  technical  school  or  college  selected 
by  the  successful  candidate  with  the  approval  of  the  scholar- 
ship committee. 

These  scholarships  have  been  established  as  a  memorial 
to  those  employes  of  the  company  and  its  subsidiaries  who 
entered  the  service  of  their  country  during  the  war.  Four 
awards  will  be  made  each  year,  so  that  after  three  years 
this  company  will  be  maintaining  sixteen  of  these  scholar- 
ships in  the  best  technical  schools  of  the  United  States. 


New  Book 

Elements  of  Radiotelegraphy — By  Ellery  W.  Stone, 
member  of  Institute  of  Radio  Engineers,  United  States 
Naval  Institute.  D.  Van  Nostrand  Company,  New  York, 
publishers;  price  $2.50  net.  This  text  was  written  primarily 
for  the  guidance  and  instruction  of  radio  engineers  in  the 
communication  service  of  the  Navy,  but  will  be  found  help- 
ful in  radio  instruction  in  other  military  branches,  in  civilian 
radio  schools  and  for  the  self  instruction  of  those  interested 
in  the  subject.  The  physical,  rather  than  the  mathematical 
standpoint  has  been  considered,  so  that  the  book  may  be 
useful  to  the  layman.  One  hundred  and  twenty-five  illus- 
trations and  32  plates;  400  pages;  size,  about  5  in.  .x  7J4  in., 
imitation  leather. 


Repairing  Broken  Resistance  Grids 

Broken  resistance  grids  are  often  thrown  away,  because 
no  adequate  means  of  repairing  them  suggests  itself.  The 
following  method  is  employed  by  the  writer,  and  as  there 
is  no  mechanical-  strain  imposed  on  the  grids,  it  has  proved 
very  effective.  In  nine  cases  out  of  ten  the  break  occurs 
in  a  loop  in  the  metal;  by  placing  one  iron  washer  under 


and  another  over  the  broken  section  of  the  grid,  and  tighten- 
ing them  together  with  a  short  bolt  or  rivet,  the  broken 
parts  will  be  held  in  position  and  will  be  as  good  as  new. 

Resistance  grids  for  temporary  service  can  be  made 
witii  a  strip  of  sheet  iron.  Cut  the  sheet  from  one  side  to 
within  a  short  distance  of  the  opposite  side,  and  then  re- 
peat the  operation  from  the  other  side,  and  so  on  through- 
out the  strip.  When  pulled  lightly  by  the  ends  the  strip 
will  resemble  the  regular  grids.  A  hole  bored  in  each  end 
and  it  is  ready  to  use. 

Maurice  S.  Clement  in  "Electrical  Record." 


Physical  and  Mechanical  Properties  of  Brass,  Steel 
and  Aluminium 


Property 

Brass 

Steel 

Aluminium 

Melting  Point,  °C  

950 

1,400 

655 

Melting  Point,  °F  

1,740 

2,550 

1,310 

.\nnealing  Point,  °C  .  .    .  . 

500 

760 

400-480 

Annealing  Point,  °F   .  .    .  . 

868 

1,400 

750-900 

Specific   Heat  (Water=l). 

0.094 

0.117 

0.212 

Thermal  Conductivitv  (Sil- 

ver—100)   '  .  .    .  . 

23.8 

11.7 

31.3 

Coefficient    of    Linear  Ex- 

pansion per  °C  

0.0000189 

0.0000120 

0.0000245 

Coefficient    of    Linear  Ex- 

pansion per  °F  

0.0000105 

0.0000067 

0.0000136 

Specific  Gravity,  Rolled 

.8.62 

7.74 

3.71 

Weight  in  lbs.  per  cu.  in.. 

Rolled  

0.313 

0.281 

0.0975 

Tensile  Strength  in  lbs.  per 

30,000- 

sq.   in.,  Rolled  

33,400 

115,000 

30,000 

Elastic  Limit  as  %  of  Ten- 

sile Strength  '  . . 

38 

66 

70 

Modulus    of    Elasticity  in 

lbs.  per  sq.  in  

9,200,000 

30,000,000 

9,800,000 

An  attractive  combination  unit  being  handled  by  Nerlich  &  Co., 
Toronto 
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Current  News  and  Notes 


Almonte,  Ont. 

The  town  of  Almonte,  Ont.,  has  taken  an  option  on 
the  Wylie  power  plant  which  will  likely  be  taken  over  in 
the  near  future. 

Bathurst,  N.B. 

Plans  have  been  prepared  for  a  hydro-electric  power 
development  at  Grand  Falls,  on  the  Nepisiguit  River,  for 
supplying  power  to  the  Bathurst  Lumber  Co.,  Bathurst,  N. 
B.,  in  connection  with  their  lumber  mills  and  the  new  pulp 
plant.  The  current  will  be  transmitted  over  a  transmission 
steel  power  line,  to  Bathurst,  a  distance  of  19  miles.  Two 
units  will  be  installed,  provision  being  made  for  a  third 
unit;  each  unit  will  be  4,500  li.p.  The  turbines  will  be  of 
the  vertical,  umbrella  type,  direct  connected  to  generators 
and  will  operate  under  a  head  of  100  feet.  The  dam  and 
power  house— the  former  450  feet  long — will  be  constructed 
of  concrete.  Mr.  William  Kennedy,  Jr.,  of  Montreal,  is 
the  hydraulic  engineer,  and  Dr.  L.  A.  Herdt,  Montreal,  the 
electrical  engineer. 

Guelph,  Ont. 

In  addition  to  completing  an  investigation  on  matters 
in  connection  with  the  Street  Railway  here,  the  Ontario 
Hydro  Commission  has  prepared  estimates  of  the  cost  of 
an  electric  railway  from  Elmira  to  Kitchener,  Gait  and  Dun- 
das  connecting  with  the  contemplated  lines  from  Toronto 
and  London  and  to  Niagara  Falls  as  well  as  from  Guelph 
to  Preston  and  Gait. 

Hamilton,  Ont. 

Supplementary  letters  patent  have  been  issued  to  the 
Clemens  Electrical  Corporation,  Limited,  Hamilton,  Ont., 
increasing  their  capital  stock  from  $50,000  to  $200,000. 

Montreal,  Que. 

The  Canada  Brass  Products,  Limited,  has  been  granted 
letters  patent.  They  are  empowered  to  deal  in  electric 
light  fixtures,  apparatus,  fittings  and  so  on,  and  the  capital 
stock  is  $50,000;  head  office  Montreal.  Mr.  Louis  Payne 
is  at  the  head  of  the  company. 

Ottawa,  Ont. 

The  Ottawa  Car  Company,  Ottawa,  Ont.,  are  erecting 
a  brass  foundry  on  Slater  Street  in  that  city. 

Peterboro,  Ont. 

Mr.  W.  S.  Wrong,  of  the  Hydro-electric  Power  Com- 


For  Your  Fall  Lighting  Re- 
quirements 

We  have  to  ol¥er  the  famous  line  of  GILL  BROS. 
COMPANY  Ornamental  Glassware.  Send  for  cata- 
logue and  price  list.  The  highest  grade  glassware 
made,  in  plain  and  decorated  finish. 

Sold  in  Canada  by 

J.  D.  LACHAPELLE  &  COMPANY 

137  McGill  Street  :-:  Montreal 


mission,  was  recently  in  Peterboro  in  connection  with  the 
proposed  Hydro  radial  route  from  Peterboro  to  Kinmount. 
Quebec,  Que. 

Enterprises  Les  Electriques,  Limitee,  have  been  granted 
a  charter.    The  head  office  is  in  Quebec. 

Toronto,  Ont. 

The  Canadian  Consolidated  Corporation  have  been 
granted  letters  patent  to  conduct  a  general  electrical  busi- 
ness. The  head  office  is  at  Toronto  and  the  capital  $110,- 
000.    Mr.  Geo.  N.  Sieger  is  at  the  head  of  the  enterprise. 

The  proposal  to  build  a  civic  car  line  on  Bloor  Street 
West,  Toronto,  from  Quebec  Avenue  to  Runneymede 
Road  has  passed  the  Ontario  Railway  Board  and  the  Board 
of  Control  have  recommended  to  the  city  council  that  the 
work  be  proceeded  with  without  seeking  approval  of  the 
ratepayers.  The  cost  is  approximately  $160,000. 
Wingham,  Ont. 

A  hydro  enabling  by-law  was  recently  passed  by  the 
ratepayers  of  Wingham,  Ont.  The  by-law  provides  for  an 
expenditure  of  $40,000  and  was  carried  by  a  vote  of  320  to 
13.  Tlie  Hydro  Commission  will  start  work  at  once,  power 
to  be  transmitted  from  the  Eugenia  plant. 
Winnipeg,  Man. 

The  contract  for  a  sub-station  to  be  erected  at  Portage 
la  Prairie  has  been  awarded  to  Tremblay,  Deniset  and 
Company,  of  Winnipeg. 

The  fire  and  light  committee  of  Winnipeg  have  recom- 
mended an  expenditure  of  $1,350,000  on  the  hydro-electric 
system  next  year.  It  is  stated  that  the  demand  for  power 
has  increased  30  per  cent,  during  the  past  year  and  indica- 
tions are  that  the  increase  next  year  will  be  even  greater. 


The  Southern  Canada  Power  Co.  have  extended  their 
operations  by  constructing  a  line,  six  miles  long,  from  Cow- 
ansville  to  Dunham,  P.Q.  This  has  enabled  the  latter  town 
to  mstall  a  system  of  electric  lighting. 


In  accordance  with  the  new  agreement  between  the  city 
of  Sherbrooke,  P.  Q.,  and  the  Sherbrooke  Railway  &  Power 
Co.,  the  latter  are  doubling  a  portion  of  the  tramway  lines 
and  extending  the  system. 


The  Electrical  Appliance  Co.  have  opened  a  store  at 
876  St.  Catherine  St.  West,  Montreal.  Mr.  R.  H.  Mainer 
and  Mr.  G.  Hill  are  interested.  Mr.  Mainer  was  formerly 
in  business  in  Winnipeg.  The  firm  are  specializing  on  the 
Hoover  Vacuum  cleaner,  made  by  the  Hoover  Suction 
Sweeper  Co.,  of  Hamilton,  the  Apex  washer,  and  Beatty 
Bros.  Washer. 


Western  Red  Cedar 

POLES  &  PILING 

Correspondence  Solicited 

F.  J.  Bossley 

Offices,  Bell  Block       -       -       P.  O.  Box  78 
ENDERBY    -    B.  C. 


/ 
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PHILLIPS' 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Publisher's  Notice 

Advertisements  under  "Siluation  Wanled"  or  "Situalion  Vacant"  are  charged  at  two  centi  a 
word  per  insertion,  minimum  cliarge  50  cents. 

Advertisements  for  tendeis,  eciiiipnient,  wanled  or  for  sale,  etc.,  or  miscellaneous,  are  charged  al 
$2.S0  per  inch. 

All  advertisements  must  be  in  the  publisher's  liands  by  the  lOtli  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


WANTED  —  TECHNICALLY  TRAINED 

MAN  with  view  to  taking  up  designing  of  elec- 
trical apparatus,  principally  A.C.  motors.  An 
opportunity  for  the  right  party.  Box  No.  27, 
Electrical  News,  Toronto.  10-22 


ARMATURE  WINDERS— Give  experience,  re- 
ferences, and  salary  required.  Scott  Bros.  Elec- 
tric Co.,  Windsor,  Ont.  ;   Detroit,   Mich.  22 


WANTED — A  number   of   first-class  armature 

Vi'inders ;    steady  work.      Apply    The  Canadian 

General  Electric  Co.,  Ltd.,  Peterborough,  Ont. 
20-21 


SALES  ELECTRICAL  ENGINEER  wants  to 
represent  electrical  supplies  manufacturer.  Good 
connection.  Both  languages.  Write  "Rena,"  102 
Maisonneuve  St.,  Quebec  City,  Canada.  21 


ELECTRICIAN  AND  MECHANIC  desires 
responsible  position.  Sixteen  years  experience 
hydro-electric  station  operation,  maintenance  and 
superintendence.  Available  after  December  1st. 
Box  47,  Electrical  Xews,  Toronto.  21-22 


For  Sale 

Thirty  used  Packard,  Type  G.  Watt  Hour 
Meters,  100  volts,  60  cycles,  5  and  10  Amperes; 
will  pass  Government  inspection,  $3.00  each.  Box 
4!),   Electrical  News,   Toronto.  21 


For  Sale 

Three  lengths  No.  20  double  rubber  covered 
cable,  each  105  ft.  long.  Listowel  Public  Utili- 
ties Commission.  21-22 


Generator  For  Sale 

110  Volts,  30  K.W.,  150  horse-power  engine, 
Goldie-McCullocb  :  matcher,  McGregor  and  Gour- 
lay,  15"  head ;  12"  four  sides  moulder,  Goldie- 
McCuUoch  make.  All  these  machines  are  in 
good  condition  and  the  prices  are  right.  Apply 
Ciold  Medal  Furniture  Mfg.  Co.,  Ltd.,  Toronto. 
21 


Transformers 

We  now  have  a  well-equipped  shop  for  the 
repair  of  service  transformers  up  to  50  K.W. 
capacity. 

This  is  our  specialty  and  we  have  had  con- 
siderable experience  along  these  lines. 

Instead  of  discarding  burned-out  transformers, 
send  them  to  us  for  expert  repairs.  We  are 
prompt  and  can   give  satisfaction. 

E.  J.  GROVES, 
20.t.f.  Box  422,  Parry  Sound,  Ont. 


FOR  SALE 

50  H.  P.  Motor 
Crocker-Wheeler 

3  Phase,  25  Cycle,  550  Volts,  almost  new. 
H.  V.  ANDREWS,  13  Church  St.,  Toronto 

20-22 


CHIEF  ELECTRICIAN,  at  present  m  charge 
of  large  Mine,  including  Mills,  Construction  and 
Maintenance  Departments,  desires  change.  On- 
tario preferred.  Ai)ply  Box  45,  Electrical  News, 
Toronto.  21 


Motors  For  Sale 


We  have  for  sale  about  100  D.  C.  motors, 
ranging  in  size  from  5  H.  P.,  1000  r.p.m.,  to 
100   H.   P.,  430  r.p.m. 

These  are  Canadian  General  Electric,  Chap- 
man &  Walker  Ltd.,  and  Canadian  Westing- 
house  Company,  Ltd.  motors. 

They  will  be  disposed  of  under  a  guarantee 
of  good  running  condition  and  prices  and  terms 
will  be  made  to  suit. 

All  are  offered  subject  to  prior  sale. 
Itemized   list  furnished   upon  request.  Write, 

Purchasing  Department 

Lake  Superior  Paper  Co.,  Ltd. 

Sault  Ste.  Marie,  Ont. 

16-21 


WANTED 

Experienced 
Travelling 
Salesman 

WANTED  —  Experienced 
Travelling  Salesman  by  es- 
tablished Electrical  Supply 
House.  Address 

"  SALESMAN," 
Box  40,  Electrical  News, 
Toronto 
stating  age  and  experience. 

20-t.f. 


Greater  Winnipeg  Water 
District 

REMOTE  ELECTRIC  CONTROL 
FOR  2  —  36  IN.  GATE  VALVES 

Sealed  tenders,  aildressed  to  the  undersigned, 
will  be  received  up  tj  noon  on  Monday,  Novem- 
ber 10th,  1919,  for  the  supply  of  Remote  Elec- 
tric Control  for  two  3(!  in.  Gate  Valves. 

Specifications  and  Form  of  Tender  may  be 
obtained  at  the  office  of  the  District,  201  Tri- 
bune  Building,  Winnipeg. 

The  lowest  or  any  tender  not  necessarily  ac- 
cei.ted. 

R.  D.  WAUGH, 
Chairman  of  Cotnmissioners, 
Grcat.:r  Winnipeg  Water  District, 

■Jill  Tribune  Building, 
■Jl  Winnipeg,  Man. 


Careful  in  the  Goods  He  Sells 

"One  thing  that  we  have  found,"  says 
(ieorge  J.  Beattie,  proprietor  of  the 
Electric  Shop,  Toronto,  Canada,  "is  that 
it  pays  to  sell  only  a  quality  device  and 
at  the  right  price,  and  to  stand  behind 
it.  Not  over  a  year  ago,  we  sold  a  de- 
vice for  $,j00.00  to  a  customer.  After 
four  months'  use,  it  developed  defects 
and  we  replaced  it  with  a  new  unit.  As 
a  direct  result  of  this  stand-behind-the- 
goods  policy,  from  this  customer  di- 
rect we  have  since  received  about  $1500 
additional  business,  and  from  a  personal 
friend  of  his  over  $2000— a  total  of  $3500. 

"All  dealers  should  tie-up  with  goods 
made  l)y  reputable  manufacturers  back- 
ed up  by  national  advertising. 

"Our  policy  is  that  our  interest  in  the 
sale  does  not  end  when  the  goods  are 
delivered  and  paid  for,  but  extends  as 
long  as  may  be  necessary.  We  not  only 
demonstrate  an  article  but  we  have  a 
trained  man  who  goes  around  to  each 
customer  about  once  a  month  to  see  that 
the  device  is  operating  satisfactorily." 
— "Contact." 


PETRIE'S  LIST 

of    NEW    and  USED 


MOTORS 


No. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

4R0 

Weste. 

1 

60 

3 

25 

550 

750 

Cr.-Wh. 

2 

52 

.{ 

25 

550 

720 

Lancasliire 

1 

40 

3 

25 

550 

750 

Cr.-Wh. 

1 

40 

O 

25 

550 

725 

Harland 

2 

35 

3 

25 

560 

720 

Westg. 

1 

30 

3 

25 

650 

720 

Weitg. 

1 

30 

2 

uo 

220 

720 

F.-M. 

1 

25 

3 

25 

550 

1440 

J.  &  M. 

1 

25 

2 

60 

220 

945 

Westg. 

2 

15 

3 

25 

550 

14flO 

T^ncasliire 

1 

15 

3 

25 

550 

730 

Westg. 

1 

11 

3 

25 

550 

715 

Can.  Union 

1 

10 

3 

25 

550 

750 

C.  G.  E. 

1 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

55(1 

720 

J.   &  M. 

1 

3 

25 

550 

1425 

Amal.  Elec. 

1 

5 

3 

25 

550 

1400 

Excelsior 

4 

3 

25 

550 

1400 

Excelsior 

o 

3 

3 

25 

550 

1400 

Excelsior 

1 

1 

1 

CO 

220 

1750 

Wagner 

1 

1 

60 

550 

1700 

Westg. 

1 

3 

25 

550 

1400 

R.    &  M. 

Wrift   Ui  for  Pricei 


H.  W.  PETRIE,  Limited 

Front  St.  We»t  -  Toronto,  Ont. 
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CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON   -  CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 


"HARF  Storage  Batteries 

are  made  in  CANADA  for  all  classes  of  Service,  such  as — 

Central  Station  (light  and  power). 
Central  Station  (switching  service). 
Farm  lighting,  Isolated  Plant  lighting. 
Fire  alarm  systems,  railway  signal  systems. 
Telephone  and  bell  signal  systems. 

Electrically  driven  vehicles.  • 
Automobile  starting,  lighting  and  ignition. 


BUY 

A 

CANADIAN 

MADE 

PRODUCT 

Help  make  CANADA'S  dollar  worth  one  hundred  cents 
in  foreign  countries. 


The  Canadian  Hart  Accumulator  Company,  Limited 

Sales  Office:  ¥¥T       I  Cj.      I    1  r\  Winnipeg  Office: 

619--511  St.  Catherine  St.  West,       W  OrKS  ot.   JOlinS     liUP         701  Merchants  Bank  Building, 

Montreal,  Que.  ffVll^O       I^U   •fUllllO,    \^UC.  Main  Street. 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"Aiiieiicaii  Electricians'  Handbook,  a  reference  book  for  piac- 
tical  electrical  workers,  by  Terrell  Croft.  712  pages,  with 
over  900  illustrations.  Published  by  McGraw-Hill  Book 
Co.     Price  .f.S.OO. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.     248  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.     285  pages,  illustrated.     Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric   Railway,  by  A.   Morris  Buck,  M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  518 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  BO  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus-Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Electric  Power  Transmission,  Principles  &  Calculation,  by 
Alfred  Still.  2nd  Edition,  revised,  enlarged  and  rewritten. 
Just  published  by  McGraw-Hill  Book  Co.,  Inc.  407  pages, 
illustrated.     Price  $3.50. 

Elements  of  The  Infinitesimal  Calculus,  by  G.  H.  Chandler, 
M.A.,  Prof.  Applied  Mathematics,  McGill  University,  318 
pages,  cloth  bound.  Published  by  John  Wiley  &  Sons,  1907. 
Price  $1.40. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I. E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.    Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary   Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
•      B.  S.    Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,   illustrated.     Price  $1.50. 

"Klt-mcnts  of  Radiotelegraphy,"  by  Ellery  W.  Stone.  Recently 
published  by  D.  \'an  Nostrand  Company,  267  pages.  125 
illustrations.         plates      Price  $2.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  60  cents. 

"Fuel,"  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand Co.     211  pages,  with  84  illustrations.     Price  $3.00. 

"(lovernors  and  the  Governing  of  Prime  Movers,"  by  W. 
Trinks.  Recently  published  by  D.  Van  Nostrand  Com- 
pany.    236  pages,  1-10  illustrations.     Price  $3..'50. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, v  iVn  (\Tic. 

Induction  Coils  in  Theory  and  Practice,  by  Prof.  F.  E. 
Austin.  I'ul)Iished  this  year  by  the  author.  64  pages,  il- 
lustrated.    Price  $1.00. 

I iilcrnational  Library  of  Technology,  Vol.  11. B,  on  Elec- 
liiiity  and   Magnetism,   Electrodynamics,   Electrical  Resist- 


ance and  Capacity,  The  Magnetic  Circuit,  Electromagnetic 
Induction,  Chemistry  and  Elictro-Chemistry.  Primary  Bat- 
teries, Electrical  Measurements,  585  pages,  fully  illustrated, 
half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 

International  Library  of  Technology,  Volume  14-C  on  Stor- 
age Batteries,  Incandescent  Lighting,  Arc  Lighting,  In- 
terior Wiring,  Modern  Electric  Lighting  Devices,  Electric 
Signs,  Electric  Heating,  540  pages,  fully  illustrated,  half 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.   Price  $3.50. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Herington,  recently  pub- 
lished by  D.  VanNostrand  Co.  211  pages  with  84  illus- 
trations.    Price  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illui- 
•ra'ed.     Price  $2.00. 

Princi«)les  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
.Mfred  Still.  Published  in  19K!  by  McGraw-Hill  Hook  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
\'an  Nostrand  Company.  206  pages.  112  illustrations. 
Price  $2.00. 

"Radio  Cotnmunication,  Theory  and  Methods,  with  an  appeiidix 

on  Transmission  over  Wires,"  by  John  Mills.    First  edition, 

just  published  by  McGraw-Hill  Book  Co.,  Inc.    205  pages 

illustrated.     Price  $1.75. 
Radiation,  Light  and  Illumination,  by  Steinmetz.    Published  in 

1909  by   McGraw-Hill  Book  Company.     304  pages,  illui- 

trated.     Price  $2.50. 
Standard   Wiring,   1919   Edition,   25th    Year.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Gushing, 

Jr.    Leather  cover,  pocket  size.    Price  $1.50  postpaid. 
Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 

C.  Meyer.     Published  by  McGraw-Hill  Book  Company  In 

1903.    158  pages,  illustrated.    Price  50c. 
Steam  Turbines,  by  Robert  M.  Neilson.    Published  in  1903  by 

Longmans,    Green    &    Company.      294    pages,  illustrated. 

Price  $1.00. 

Steam  Turbines,  by  Kennedy.    Published  in  1910  by  Whittaker 

&  Company.     100  pages,  illustrated.     Price  $1.00. 
Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 

Lee,  M.A.    Just  published,  by  Longman»-Green  &  Co.  102 

pages.     Price  $1.00. 
Telegraphy— A  Detailed  Exposition  of  the  Telegraph  System  of 

the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Whittaker  &  Company. 

985  pages,  630  illustrations.     Price  $2.00. 
Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright,' 

M.A.    Published  in  1905  by  Longmans,  Green  &  Company. 

504  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 

in  1915  by  D.   Van  Nostrand  Company.     224  pages,  85 

illustrations.     Price  $2.60. 
The  B.I.  Hand  Book,  published  by  British  Insulated  &  Helsby 

Cables,    Limited.     Second   edition.     448  pages,  illustrated. 

Price  $1.00. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.   Moxey,   Ir.     Published  in  1916  by 
.  McGraw-Hill  Book  Company.    8(5  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co..  Inc.     229  pages,  illustrated.     Price  $2.60. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 
edition,    price  $1.60, 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    l.W  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.     340  pages,  illustrated.     Price  $1.50. 
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RELIABLE  ELECTRIC  SUPPLIES 


ALWAYS 

IN 
STOCK 


ARROW  E  FLUSH  SWITCHES 
EDISON  MAZDA  LAMPS 
WIRE,  CORDS  AND  CABLES 
WIRING  DEVICES,  ALL  KINDS 
CONDUIT  AND  FITTINGS 
SQUARE  D  SAFETY  SWITCHES 
SQUARE  D  MOTOR  STARTERS 


FOR 
»-  IMMEDIATE 
DELIVERY 


ARROW  E  SURFACE  SWITCHES 

ECONOMY  FUSES 

EMERSON  FANS 

LIGHTING  FIXTURES 

LAMP  GUARDS 

LAMP  REFLECTORS 

DOUBLE-SURE  TAPE 


McDonald  &  Willson,  Limited 


347  Yonge  Street 


TORONTO,  ONT. 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 
Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wash.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a 'few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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PROTECTION 

Use 

MONARCH  OIL 
CIRCUIT  BREAKERS 

Double  Pole  Four  Pole  Three  Pole 


Single  Throw 
Double  Throw 

Automatic 
Remote  Control 
Non  Automatic 
Switch  Board 


Wall  Mounting 

alto 

Separate 
Cell  Mounting 

Made  in  Canada 

by 


Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


Eliminate  the  Waste 
of  Money  on  Com- 
mutator and  Arma- 
ture repairs  by  using 
the 


No  Spark 


CARBON  BRUSHES 

A  mint  of  money  is  wasted  every  year  through 
the  installation  and  use  of  brushes  of  an  improper 
grade.  With  the  correct  grade  of  brush  specified 
the  commutator  and  armature  last  far  longer  and 
repairs  are  reduced  to  a  minimum. 

We  will  save  you  a  great  deal  of  expense  and 
your  engineer  much  worry  by  taking  the  responsi- 
bility of  selecting  the  right  grade  of  material.  Send 
for  our  information  sheet  to-day. 

Write  for  our  latest  bulletin. 

Canadian  Representatives: 
Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 


i?o  it 

easLly 

expense.  y*  nazard. 

'  from,  the 

Time.  ,  In  jury  to 

Labor.  ^  »  Employees. 

Lamps.  '  Delay  in 

Pole -Climbing.  THE  Lamp  Renewals . 

Handling  ^       A  CosHy 

ladders  X^*,  Equipment. 

SERIES        LA.MP  MULTIPLE 
TYPE     ^ENEWER^  TYPE 

PULLS  SOCKET  TWO     TYPES  UNSCRfAVS  

AND  LAMP   AND  REPLACES- 

TOGETHER.   FOUR  MODELS         BULBS  HAVING' 

REPLACES    FIXED  SOCKETS, 

^^-f^s^"   Practical  Tool  attachment  

SOCKET                            ^^««  WILL  REMOVE- 

WITH  LAA\P,  --      '^Manufactured  and torSale  BROKEN  BULBS. 
-  bj- 

The  G.C. a. Manufacturing  Company. 

PiTTSFIEL.  D.    A\aSS  .  U.S.A. 

JVrile  for  Specifications  and.  Prices 

IJ.S  PATS.  DEC.22.'l4.  DEC  24.  18    CANADA.  PAT.  FEB.  II.  19      OTHER   PATS  PENDING. 
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UNIVERSAL  BUSHINGS 

FOR  FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  fle.xible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


Nos.  2  &  4 

Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  •  and  give  the  job  a 
finished  mechanical  appearance.  Tiy 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

Nos   1  &  3  BEWARE  OF  IMITATIONS 

Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal.  Que. 
406  Vancouver  Block.  Vancouver.  B.C. 
703  Confederation  Life  Building.  Winnipeg,  Man. 


It  is  the  Power  Behind 
Your  Factory 

that  helps  to  keep  your  promises.  Your  repu- 
tation depends  on  your  pov/er.  See  that  you 
are  power  insured.  Wagner, Quality  motors 
will  give  you  this  assurance.  Send  for  Bulle- 
tins 11713  and  11813. 

DistributhTrransformers 

for  the  coming  heavy  Winter  load. 

Wagner, Quality  Transformers  have  many 
points  of  superiority.  These  points  are  cov- 
ered in  Bulletin  11913.    Send  for  it. 

o£  Canada  Limiied- Montreal 


Power  Bldg.,  Montreal 


347  Adelaide  St.  W.,  Toronto. 

5:(,--568 


ECONOMY  renewable  FUSES 


are 


the  right  fuses  to  protect  your  electrical  circuits — 


— because  they  afford  the  right  sort  of  protection ;  their  reputa- 
tion lends  assurance  that  you  can  safely  depend  on  them  for 
accuracy  of  rating  and  all-round  efificiency  in  operation. 

— because  they  cut  annual  fuse  maintenance  costs  80%  as  com- 
pared with  the  use  of  one-time  fuses,  owing  to  the  fact  that 
an  inexpensive  "Drop  Out"  Renewal  Link  restores  a  blown 
Economy  Fuse  to  its  original  efficiency. 

— because  it's  the  work  of  a  moment  to  replace  the  link  and  re- 
new the  fuse. 

— because  a  good  sized  stock  of  "Drop  Out"  Renewal  Links 
always  on  hand  represents  but  a  small  outlay. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 

Unity  Bldg.  -  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses 

—to  150,000  volts 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  \yorks  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with' Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Our  stock  of  25  cycle  550  volt 

New  Lincoln  Motors 

has  been  pretty  well  depleted  on  recent 
orders,  but  new  shipments  are  on  the 
way  and  we  aim  to  keep  motors  of  the 
following  H.  P.  and  speed  in  stock: 

Yz,  1,  2,  3,  5,  71^,  10,  15  at  750  and  1500  R.P.M. 
20,  25,  30,  35  at  750  R.P.M. 


The  following  is  a 
on  hand: 


list  of  used  and  odd  sizes 


HP. 

R.P.M. 

Cycle 

Volt 

Make 

1 

1 

7.50 

25 

550 

C.  G.  E. 

1 

JO 

1.500 

25 

550 

Westinghouse 

1 

25 

7.50 

25 

5.50 

Westinghouse 

1 

25 

750 

25 

550 

C.  G.  E. 

1 

30 

750 

25 

750 

Westinghouse 

1 

35 

750 

25 

750 

Westinghouse 

1 

2 

1800 

60 

220 

Lincoln 

1 

isno 

60 

220 

1 

5 

1200 

60 

220 

1 

30 

1200 

60 

220 

1 

1 

1800 

60 

550 

2 

2 

1200 

60 

550 

2 

3 

1800 

60 

550 

3 

7 /a 

1200 

60 

550 

1 

15 

1200 

60 

550 

2 

50 

900 

60 

550 

2 

75 

900 

60 

550 

1 

100 

900 

60 

550 

Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg  TORONTO 


9  ^^^^VB^^tei. 

1    -'^  1 

1 

Assembling  Repair 
and  Welding  Shop 

3  Jarvis  St. 

TORONTO 

Montreal  Office 
128  Coristine  Bide 


NACCOVERN 

&COMPAIIY 

—  


mioiip. 

OMTOI 


POWER 

MACHINERY 

 ""^^ 


MOTOR  GENERATOR  SETS 


2 

and  3  Phase- 

-25  Cycles 

I).  (■ 

(ienerator 

\.  C.  Motor 

K.W. 

Volts  R.P.M. 

H.P. 

Volts 

K.l  .M. 

56  "4 

12.5 

75 

4K() 

2  125 

720 

350  K\V 

2300 

<  .>u 

.'iOO 

7.50 

435 

2300 

1  .J*J 

2-  :;oo 

500 

500 

5.5f)KVV 

6000 

ouu 

2  and 

3  Phase— 60 

and  60  Cycles 

J  5 

125 

1120 

25 

440 

1120 

20 

125 

11.311 

30 

2200 

1130 

30 

125 

850 

.50 

5.50 

860 

35 

120 

850 

50 

8.50 

40 

550 

845 

50 

5.50 

900 

75 

2200 

220 

75 

110 

100 

.5.50 

SO 

220 

720 

120 

440 

720 

100 

125/2.50 

870 

150 

2300 

870 

100 

5.50 

580 

1.50 

3200 

580 

100 

250 

1200 

150 

2300 

102/510 

60/300 

5.50 

700/720 

150 

.500/550 

600 

200 

440 

1.50 

125/2.50 

200 

220 

080 

150 

230/275 

.571 

200 

2080 

200 

125 

2.50 

2200 

4.50 

2.50 

250/275 

720 

350 

2300 

720 

.500 

560 

4(K) 

710 

2.300 

400 

7.50 

2.50 

720 

llOOKVA 

2300 

Direct  Current 

5 

110 

1800 

TA 

18(t0 

7 

300 

720 

10 

720 

2 —  7.5 

125 

90(J 

1.50K\V 

2300 

itOO 

2—2.50 

125 

720 

700K\'A 

6600 

720 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices:    New  York,   Pittsburg,   St.  Louis. 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 
Buyers  and  Sellers  of  New  and  Used  Machinery 
A  CONTINENT-WIDE  SERVICE 


We  have  the  following  new  and  slightly  used 


MOTORS  FOR  SALE 


at  very  attrac- 
tive prices 


550  Volts, 

3  Phase,  60  Cycles. 

No. 

Horse  Power  Speed 

Make 

2 

200 

600 

Allis  Chalmers  Bullock 

3 

150 

600 

AUis    Chalmers  Bullock 

6 

125 

720 

Crocker  Wheeler 

1 

125 

720 

Slip  Ring 

1 

75 

1200 

General  Electric 

4 

50 

900 

General  Electric 

1 

40 

900 

Crocker  Wheeler  Slip  Ring 

2 

35 

900 

Wagner 

IS 

30 

1200 

Crocker  Wheeler  &  Wagner 

14 

25 

1200 

Crocker  Wheeler  &  Wagner 

8 

20 

1200 

Crocker  Wheelei 

2 

15 

900 

Cleveland 

6 

15 

1200 

Crocker  Wheeler 

4 

15 

1800 

Cleveland 

2 

10 

900 

Crocker  Wheeler  &  Wagner 

4 

10 

1200 

Crocker  Wheeler  &  Cleveland 

23 

754 

1800 

Crocker  Wheeler  &  Western 

26 

1200 

Crocker  Wheeler  &  C.  G.  E. 

1 

TA 

900 

Wagner 

62 

5 

1800 

Crocker  Wheeler  &  Cleveland 

25 

5 

1200 

Crocker  Wheeler  &  Wagner 

7 

5 

900 

Crocker  Wheeler 

28 

1800 

Cleveland 

15 

3 

1200 

Cleveland 

4 

3 

900 

Cleveland 

17 

2 

1800 

Cleveland 

Phone  or  write  us  for  prices 

ELECTRIC  MOTOR  &  MACHINERY  CO.,  Limited 

413  St.  James  St.,  MONTREAL,  QUE. 

Tel.  Main  217'!  Night  Call,  Rockland  ,3523. 
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Safeguarding  the  Lamps 

:Ma«"  LOMON  Does  It! 


One  turn  of  the  key  and  the  lamp  can't 
come  out.  Loxon,  the  lamp  guard,  is 
popular  all  over  America.  It  sells  at  a 
single  price  at  a  single  glance. 


Many  other  electrical  specialties  which 
will  make  money  for  you.  Get  in  touch 
with  us.    Illustrated  price  lists  free. 


McGILL  MANUFACTURING  COMPANY,  Valparaiso,  Ind. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 

The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 

1305  Bank  of  Hamilton  Building,  Toronto 

Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 


Send  inquiries  to— 


1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


No.  2332 


When  you  want  Lighting  Fixtures  of  Beauty^ 
Quality  and  Efficiency  at  a  reasonable  price, 


write 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sales  Office-72  W.  Adams  St..  CUcago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbaries  H.  IDitcbelf 
Percival  H.  mitcbcll 

Contultlng  and  SnptrvltlBt 
Cnglnteri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
insulators.  Transmission  Towers  and 
Hardware,  Conduits,  ate. 
41  Kins  Wm.  St..  HAMILTON,  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans.  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   BIdg.,   MONTREAL.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGlll  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 
SOI  Exc«Uior  Life  BIdg.  TORONTO 


Canadian  Water-Powers  Agency 

(Registered) 

CHARLES  BRANDEIS,  C.E.,  E.E. 
Consulting  Engineer 

We  negotiate  sale  and  purchase  of  developed 
and  undeveloped  water-powers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates:        A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Bl«ctrlc  Railways. .  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

Industrial  Engineers 

Combustion,    Temperature  Regulation 
Water  Softening  and  Filtration, 
Boiler  Plant  Efficiency,  Smoke  Problems. 

57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

Kent  Building,  Tr»R01MTr» 
Yonge  and  Richmond  Sts..    »  "KUEN  1  U 


rmmts,.  copyrickts 


STANLEY  LIGHTF007 

REG  D  PATENT  SOLICTOR  AND  ATTORNCV 

LUMSDEN   BLDG.(^*J  y^J;,^e"  )  TORONTO. 

New  BOOKtET  OF  COMPLETE  INFOHMATION  FRtt 

MKMTION    TH.»    PAPO)  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical   Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Phyucal 
Tests  and  Inspections". 


80th  Street  and  Elast  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


PROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PNONI 
MAIN 
2SS2 

RIDOUT  &  MAYBEE 

Kent  Bids:.,  Yonsre  St. 
TORONTO       .       .       .  CANADA 


ESTABLISHED  1849 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Ofiice : 

Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  oflSces.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que.;  Ottawa, 
Ont.  ;  Quebec,  Que. ;  St.  John,  N.B. ;  Toronto, 
Ont. ;  Vancouver,  B.C. ;  Victoria,  B.C. ;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S". 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


'Pittsburgh  Reflectors 

Increase  Light 
500  per  cent. 


Illustration  shows  "Pittsburgh" 
Reflector  No.  50  for  100  or  150 
^"att  Lamp  Dimensions:  — 
Height.  BY,  inches:  Width,  10 
inches.  Holder,  2'/4  in.  Form 
"O  ". 


BY  THST 

They  are  scientific- 
ally formed  to  obtain 
the  maximum  o  t 
lijjht  on  the  window 
trim.  "  Pittsburgh  " 
Reflectors  have  at- 
tained extensive 
sales  for  window  lighting,  because  of  their  saving 
of  current  and  their  dependability  to  increase 
lighting  efficiency. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


REPAIRS 

Experts  in  Repairing  Motors,  Dyna-. 
mos  and  Transformers.  And  re- 
designing to  meet  changed  conditions. 
Equipped  with  plant,  material  and  ex- 
perience to  handle  all  makes  of  Am- 
erican or  European  Construction. 

Montreal  Armature  Works  Ltd. 


131  St.  Alexander  St. 


MONTREAL 


Give  It 

the 
Emery 
Wheel 
lest 


Put  a  sheet,  rod  or  tube  of  Spaulding  Hard  Fibre  in 
contact  with  a  revolving  emery-wheel.  Note  how 
slowly,  how  finely,  how  evenly  it  grinds  down.  Ob- 
serve its  compact,  closely  knit,  horn-like  composition 
that  improves  with  age  and  will  outlast  the  machine  or 
product  on  which  it  is  used. 

A  Universal  Material 

Its  electric  rupture  is  200-400  volts  per  1/1000  in.  of  thickness; 
tensile  strength  10,000-20,000  lbs.  per  square  inch;  shearing  strength 
9,000-13,000  lbs.  per  square  inch.  It  can  be  machined,  sawed, 
stamped,  bent,  threaded,  drilled  and  finished  in  many  attractive 
ways. 

Made  in  red,  black  and  grey  colors.  Send  for 
samples.  Our  Specialty  Department  is  equipped  to 
machine   special   parts   to   your   own  specification. 

J.  SPAULDING  &  SONS  CO.,  Tonawanda,  N.  Y. 

SUBURB  OF  BUFFALO 


449  Broome  Street, 
New   York  City. 


16G  N.  Clinton  Street, 

Chicago,  111. 


CANADA  WIRE  &  CABLE  CO. 

  LIMITED  ..^^..i— 

With  our  new  up-to-date  factory  now  in  full 
operation  we  solicit  your  enquiries  for  all  kinds 

S.M.S.  WIRE  ROPE 

in  crucible  steel,  mild  or  extra  plough.  Our 
Bare  and  Insulated  Electrical  Wires  and  Elec- 
tric Railway  Trolley  Wire  and  Feeder  Cable  are 
well  known  in  the  electrical  field  for  reliability 
and   service.     What   are   your  requirements? 

Toronto  Phone  Belmont  2300 


District  Offices  and  Warehouses: 
674  Harrington  St.,  Halifax,  N.S. 
143  Beaver  Hall  Hill,  Montreal. 

592  Notre  Dame  Ave 


738-llth  Ave.  West,  Calgary. 
358  Water  Street,  Vancouver. 
W.,  Winnipeg. 
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HOliMIIIOII 


FOR  CVERY  PURPO/E 

rtiOtwAtk/OM  E1EC.MF6.  co.chicaco 


For  Perfect 
Sodered  Joints 

It  can  be  depended  upon  to 
make  strong,  smooth,  long-lasting 
joints  in  sodering  any  metal  to  any  metal. 
Approved  by  the  National  Board  of  Underwriters. 
Put  up  in  the  form  of  sticks,  liquid,  paste  and  salts. 

SEND  FOR  FREE  TEST  SAMPLE 

BISSETT  &  WEBB  LIMITED 


126  Lombard  St. 


Winnipeg,  Canada 


No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  21  inches,  diameter  H,  inches 
with  two  I  inch  wire  grooves. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 

wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,   III.,  U.S.A. 

Canadian  Agents: 

R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


96  King  St.  East 
401  New  Birks  Bldg. 
406   Vancouver  Block 
703    Confederation    Life  Bldg. 


PHOENIX  MOTORS 


Give  you  real 
value  without 
any  frills. 
That'swhy  the 
demand  for 
them  is  grow- 
ing every  day. 


Phoenix  Electric  & 
Mfg.  Co. 

1786  St.  Catherine  St.  E. 
MONTREAL,  QUE. 


Mica  Insulation 

We   manufacture  everything,  including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 


C473— H"  X  10" 


We  carry  this  design  with  or  without 
arms.    Also  Plates  12"  and  14"  dia. 

SEE  OUR  CATALOGUE 

Friedley-Voshardt  Company 

733-37  South  Halstead  Street,  CHICAGO,  111. 

Canadian  Representative 

DUGGAN  &  LEVY, 

166  KING  STREET  W.  TORONTO,  CANADA. 
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"Double  Emdency"  Unit 


When  Your  Business  Grows 


you  can  give  it  still  greater  impetus  by  adding 
the  sales  power  of  Cora  "Double  Efficiency" 
Unit. 

Today,  more  than  ever  before,  is  realized  the 
value  of  efficiency  in  lighting  glassware. 

The  efficiency,  and  also  the  beauty,  of  the 
"Cora"  Unit  has  built  for  it  a  demand  far 
above  the  ordinary.  Wherever  lighting  re- 
quirements are  most  exacting,  "Cora"  assures 
satisfaction  to  your  customer. 

In  stores,  in  hotels,  in  schools  and  public 
buildings,  there  is  a  growing  market  for  this 
"Cora"  Double  Efficiency  Unit.  It  will  aid 
your  business  growth. 

May  we  send  you  prices  ? 


Consolidated  Lamp  Glass  &  Co. 

CORAOPOLIS,  PA. 

WM.  P.  GARVIN,  Canadian  Representative 
62  King  Street  Ea.t,      HAMILTON,  ONT. 


2-Way  Connector 

For  connections,  for  length- 
ening extension  wire,  and 
for  exchanging  fixtures.  Save 
money   every  time. 


Actual  Size 


Phantom  View,  Walger  2-\Vay 


by  every  Electrical  Inspector. 


Approved  by  the 
smaller  wire. 


Walger  Connectors 

For  faster,  more  efficient  work,  and  better  profits  on 
every  job. 

Order  these  handy  little  time  and  money  savers  now. 
Use  them  on  your  next  job  of  interior  wiring — then 
watch  the  quicker,  smoother  and  more  satisfactory 
work  you  get. 

Walger  connectors  eliminate  blow  torch,  solder,  and 
all  the  trouble  incurred  by  using  old  fashioned 
methods. 

Walger  Connectors  make  permanent  connections. 
They  make  perfect  connections,  the  kind  appreciated 
Simple  to  handle,  convenient  and  easy  to  install.  They 


3-Way  Connector 

To  tap  feed  wires  in  outlet 
boxes;  Condulets  and  on 
knob  and  cleat  work.  Guar- 
antee fast,  easy  connections. 


National  Board  of  Fire  Underwriters  and  Hydro  Electric  Power 


Actual  Sire 

time  and  temper. 
Commission  for  No.  12  and 


save 


Send  for  Sample 

Walger  Connector  Company 
Sates  Agent:  C.  JACKSON,  32  Front  St.  West,  TORONTO,  Ont. 
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AIR  PRESSURE  RELAYS 
Pliiladelpliia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Wettinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
Britiih  Aluminium  Company 
Northern   Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Moiiarcli    Electiic  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC   EXTENSION  REELS 

Cincinnati  Specialty  Mfg.  Co. 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BEfNDERS— PIPE  AND  CONDUIT 

Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Drill    &    Electric    Box  Company 
Canadian  Westinghouse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Delta  Star  Electric  Company. 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 

Monarch    EJectric  Company 

BUSHINGS 
National   Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  St  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Companjf  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern'-  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadimn  -Wrtlinghouae  -Gompany-- 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Bovin^   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General   Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical  Company  of  Canada 
-Monaich    Klecliic  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Pliiladelpliia  Electric  Co.  Supply  Dept. 

CLAMPS.  INSULATOR 

Electrical  Engineers  Equipment  Co. 
I'liiladelphia  Electric  Co.  Supply  Dept. 

COILS 

Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSERS 
Bovin^  HydrauIic  &  Engineering  Company 
Canadian   Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 
American  Conduit  Company 
Conduits  Company 

McDonald  &  Willson,  Ltd.,  Toronto 
National   Metal   Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  Si  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS 

International  Machinery  &  Supply  Co. 
Walger  Connector  Company 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

Northern  Electric  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Corhpany-  - 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 

CORDS 

Northern  Electr'c  Company 

Phillips  Electrical  Works,  Eugene  F. 

" CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Roving  Hydraulic  &  Engineering  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott.  Inc. 

International  Machinery  &  Supply  Co. 
Monarch.  Electric    Company  . 


DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 
Electrical  Engineers  Equipment  Co. 
Electric  Sei  vice  Supplies  Company 
Pliiladelpliia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Philadelphia  Electiic  Co.  Supply  Dept. 

DREDGING  PUMPS 
Roving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

McDonald  &  Willson,  Ltd.,  Toronto 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  (Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving.&  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  St  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin   Electric    Manufacturing  Company 

Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Compan/ 
Walger  Connector  Company 

FIXTURE  PARTS 

Fiiedley-Voshardt  Company 

FLASHLIGHTS 

McDonald  &  Willson,  Ltd.,  Toronto 
Nortliern  Electric  Company 
Spielmann  Agende*  Registered 

FLEXIBLB  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Cctmpany 

•  ■■    -  •  FUS«S 

Russman  Mfg.  Company  ■  n 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Economy  Fuse  ft  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Sgiure  D  Company 
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DIAMOND  ELECTRIC 
XMAS  TREE  OUTFITS 


Glazed  white  fibre  candles  fitted  with  Mazda  Lamps,  and  spring 
clips  which  keep  the  candles  in  an  upright  position. 
Made  in  8,  16,  24,  and  32  lights  for  use  on  110-124  volts. 
The  above  outfits  are  also  supplied  without  the  candlestick. 

For  price  and  discount*  write  to 

W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West,  Montreal 


SAFETY  FROST^ 

t  DI«ECTI0N5 
•.v.^'^-.  l-.w.w. ......  ..  -^"^^"TA 


SAFETY  FROST 


J 


Non-injurious  to  the  skin,  non-inflammable  and 
absolutely  permanent. 

Easy  to  apply — Simply  dip  into  can  and  allow 
excess  to  drip  back  for  two  minutes,  and  wash  off 
with  water. 

Is  not  affected  by  weather  or  heat  of  lamp.  It  is 
on  to  stay. 

ARTS  ELECTRICAL  CO. 

Makers 
TROY,  N.  Y. 

Carried  in  Stock  by 
\V.  H.  Hazlitt  &  Co.,  Ltd.,  Vancouver,  B.C. 


Made  in  Canada 
Conduit 


Manufactured  by 

National  Conduit  Co.,  Limited 

Toronto 
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FROSTING 

Arts  Electrical  Company 

FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 

GENERATORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Thomson  Company,  Limited;  Fred 
Toronto  &   Hamilton   Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jeflferson   Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Depaitnient 

GUARDS  (Lamp) 

•Electric  Service  Supplies  Company 
International  Machinery  &  Supply  Co. 
McGill  Manufacturing  Company 

Monarcli    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Ilamillon    Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann   Agencies,  Registered 

HIGH  TENSION  EQUIPMENT 

Delta  Star  Electric  Company 

HYDRAULIC  MACHINERY 
Boving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  AUis-Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNt)S 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 

Northern  Electric  Company 

W.   H.   Spencer  &  Co.,  Montreal,  Que. 

'     INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

General   Insulate  Company 
International  Machinery  &  Supply  Co. 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauMinr  ft  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

I'llectric  Service  Supplies  Company 

Hatheway  &  Knott,  Inc. 

Illinois   Electric    Porcelain  Company 

Moloney  Electric   Company  of  Canada 

Mica   Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 


LAMP  BULBS  (Eltctrical) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco-Philips   Co.,  Limited 

Electrical   Maintenance   &   Repairs  Company 

Hamilfoii   Lamp  Company 

Hatheway  &  Knott 

McDonald  &  Willson,  Ltd.,  Toronto 

Northern  Electric  Company 

LAMP  RENEWER 

G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Mol  oney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   CJeneral   Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio   Brass  Company 
Pringle,  R.  E.  T. 
Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works.  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds   Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 
Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West   Electric  Company 
Lincoln  Electric  Company 
Northern  Electric  Company 
Pa'^kard  Electric  Company 

MICA 

Kent  Bros, 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric   Motor  &  Machinery  Co. 
Ferranti   Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie.  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self- Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Northern  Electric  Company 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 
Spielmann  A(encies  Refd. 


PAINTS  ft  COMPOUNDS 

G.   &   W.   Electric   Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Rej;istered. 
Standard  Underground  (Table  Co.  of  Canada 

PHOTOMETRIC;*  L  TESTING 
Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

I'Ji'ctric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Haniillon  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern   Electric  (fompany 

POLE  LINE  HARDWARE 
.\cme  Stamping  &  Tool  Works,  l.imited 
Northern    Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian    Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Pliiladelphia  Electric  Co.  Supply  Departmcnl 

PORCELAIN  BUSHINGS 

Philadelpli!d  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

POWER  PLANT  EQUIPMENT 

Boving   Hydraulic   &    Engineering  Company 
MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin  Electric  Manufacturing  Company 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

.Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  &  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Monarch   Electric  Company 
National  Meta)  Molding  Company 
Northern  Electric  Company 
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Write  for  Prices 
on 

Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


Save  Time  and  Money 

— Use  Duncan  New 


ONLY  ONE  SCREW  TO  ADJUST 


Manufacturers 

The  Duncan  Electrical 
Compant/y  Limited 

MONTREAL  -  CANADA 


PEIRCE 

Prestee  Racks 
J  LIGHT 
and 

HEAVY 


583 


STOCK 
SHIP- 
MENTS 


450 


Acme  Stamping  &  Tool  Works 

HAMILTON,  ONT. 


LIMITED 


>^•:: 

Thos.  S.  Young,  General  Manager  ■ 

Hugh  C.  MacLean,  Limited 

Publishers 

•  1 

Footwear               Canada  Lumberman 
Contract  Record    Electrical  News 

MacLean  Daily  Reports,  Ltd» 

Advance  Information  on  Buildings, 
and  Engineering 

The  Hugh  C.  MacLean  Co., 

Ltd 

Publishers  ■ 

Coal  Review    Western  Canada  Contractor 
The  Commercial    Western  Lumberman 

Toronto,  Montreal,  Winnipeg,  ,r: 
Vancouver.  Chicago.  New  York, 
London,  (Eng.) 

'• 

THE  ELECTRICAL  NEWS 


November  1,  lyjy 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


SOLDERING  FLUXES 
Allen  Company,  L.  B. 

liissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  -Heating  Company 

STAMPINGS 

Fi  iedley- Vosliai  dt  Company 

STANDS— VISE,  PORTABLE 

Martin  &  Sons,  H.  P. 

STORAGE  BATTERIES 

Canadian  General  Electric  Company 
Canadian    Hart    Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Compafty 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatiieway  &  Knott,  Inc. 
McDonald  &  Willson,  Ltd.,  Toronto 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Klectiic  Company 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 
National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 
Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Ferranti   Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
.Moiiarcli    I'^lcctric  (oiiipany 
Nortliern  Electric  Company 
Packard  Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian   Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 
Northern   Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Canadian  Allis-Chalmeri  Company 

fTaniilton  Company.  Wm. 
■MacGovern  &  Company 
Smith  Company,  S.  Morgan 


UNDERGROUND  INSTALLATIONS 

Gest,   Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd, 

VACUUM  CLEANERS 
Houston   &  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Onward  Manufacturing  Company 
PHngle,  R.   E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Lyons  Electric  Company 
McDonald  &  Willson 
Northern  Electric  Company 
Unward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

Hamilton   Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian   Allis-Chalmers   Company  / 

WELDING  EQUIPMENT 
J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
International  Machinery  &  Supply  Co. 
McDonald  &  Willson,  Ltd.,  Toronto  • 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 

WOOD  SCREWS 
Robertson  Mfg.  Company,  P.  L. 


Made  in  Canada 

Reamers 
Drills 


Sold  on  Merit 

Cutters 
Dies 


Ask  for  our  new  catalogue  No.  8. 


Pratt  &  Whitney  Co.  of  Canada,  Limited 


Montreal 

723  Drummond  Bldg. 


DUNDAS,  ONTARIO 

Winnipeg 
1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  OtUwa  Bldg. 
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Nitrogen  Lamps 


TRADE  MARK  REGISTERED 

For  both  quantity  and  quality  of 
light  these  lamps  are  unequalled. 
They  are  economical  in  the  use  of 
current,  invariable  m  their  brilli- 
ance and  give  unusually  long 
service. 

What  are  your  requirements  ? 
Write  for  prices  and  discounts 

Hamilton  Lamp  Company 

Incandescent  Lamp  Mfrs.  LIMITED 
146  York  Street,  Hamilton,  Ont. 


Protected    Disconnection  Terminal. 


IF  you  are  a  user  of  cable  terminals  you  should 
have  a  copy  of  our  bulletin  on  Outdoor  Cable 
Terminals  (Type  D.O.A.)    In  addition  to  ter- 
minals for  ordinary  light,  power  and  railway  ser- 
vice the  following  types  for  special  uses  are  de- 
scribed : 

Pipe  Top  Terminals 

Protected  Disconnection  Terminals 

Borehole  Terminals 

Small  Telegraph  or  Pressure  Wire  Terminals 

Third  Rail  Terminals 

Mine  Shaft  Inverted  Terminals 

There  are  also  complete  tables  of  dimensions, 
weights,  etc.,  and  instructions  for  ordering  and  install- 
ing which  should  be  in  the  files  of  all  terminal  users. 
Write  our  nearest  office  for  your  copy. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton       -         -  Ontario 

Montreal         Toronto         Hamilton  Seattle 


"Just  What  1  Want 


This  is  exactly 
what  you,  or 
any  one  else, 
will  say  after 
having  bother- 
ed around  with 
loose  extension 
cords. 

The  Automatic  Extension  Reel 

for  Electric  Lamps 

Obviates  the  necessity  of  dragging  your  cord  over 
the  floor,  thus  wearing  out  insulation  and  breaking 
sockets,  guards,  etc.  Takes  your  light  just  where  you 
want  it,  locks  at  any  point,  and  automatically  rewinds 
your  cord  when  you  are  through  with  light.  Con- 
tains 25  feet  of  approved  reinforced  weatherproof 
cord. 

Approved  by  the  Underwriters,  and  endorsed  by 
fire  and  electrical  bureaus  everywhere.  Fully  pro- 
tected by  two  basic  patents  and  more  pending.  Write 
for  further  particulars  and  prices. 

The  Cincinnati  Specialty  Mfg.  Co. 

Inc. 

1907-19  Powers  St.,  West,     Cincinnati,  Ohio 


Uni-Lectric  Lighting  Plants 


Farm  Lighting  Stand- 
ardized 110  volts  Di- 
rect Current. 

Capacity — 1000  watts. 

Construction  —  Best 
workmanship,  simple, 
accessible,  compact. 

Regulation — Excellent. 

Types  —  Self  Starting 
(push  button  con- 
trol) or  Hand  Crank. 


Advantages  —  No  batteries  needed  —  save 
charging  loss — uses  standard  code  wiring, 
lamps,  motors,  and  appliances — transmits 
power  over  large  areas. 

Ontario  District  Agencies  Stiil  Open 

The  Masco  Company,  Limited 

91-93  Queen  Street  East,     -  TORONTO 

JOBBERS      OF       ELECTRICAL  MERCHANDISE 
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Westinghouse 

Vertical  Water- Wheel  Generators 


A  Typical  Installation  of  Two  13,500  Kv-a  Vertical  Watcr-W  he  el  Generators. 

The  logical  answer  to  the  rising  cost  and  uncertain 
delivery  of  coal  is  Hydro-Electric  Power. 

Westinghouse  Water-Wheel  Generators,  because  of  their 
economy  and  reliability,  are  giving  the  most  satisfactory  ser- 
vice in  hydro-electric  plants  of  every  description. 

They  are  made  in  capacities  from  30  kv-a  up,  and  with 
either  vertical  or  horizontal  shafts. 


Owners  of  Westinghouse  Apparatus  are  invited  to  make  use  of  our  Service  Dept.  Repair  Shops,  where 

repair  work  will  receive  prompt  and  efficient  attention.  Repair  shops  are  located  at; — 

MONTREAL— 10  St.  Sophie  Lane.  WINNIPEG— 168  Portage  Ave.  E. 

TORONTO— 16  Temperance  St.  CALGARY— 328  9th  Ave.  W. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ont. 

Toronto  Montreal       Ottawa       Halifax   Ft.  William  Winnipeg    Edmonton  Calgary  Vancouver 

Bank  of  Kamilton  285  B?aver  Ahearn  &  Soper   105  4  )llis    Cuthbertson     158  Portage  211  McLeod  Canada  Life  Bank  of  Ottawa 
Blda.  Hall  Hill  Ltd.  St.  Block  Ave.  E.  BIdg.        BIdg.  BIdg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 


Now  the  (act  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  thnt  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  tlie  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 


The 


Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phdne 
Adelaide 

902-903 


162  Adelaide  Street  West 
TORONTO 


Beach 
1723  1930 


"HANS  RENOLD 

Driving  Chain 


MORSE" 

Drivina  Chain 


Sole  Canadian  Agents: 


JONES  &  GLASSCO 

Engineers 


MONTREAL 

St.  Nicholas  Building 


(Reg'd) 

TORONTO 

Bank  of  Hamilton  Building 


It's  interestin 


WHEN  a  large  Hydro-Electric  Plant  installs  a 
5000  H.P.  Silent  Chain  Drive. 

WHEN  one  of  the  largest  Canadian  Manufac- 
turing Plants  install  over  27  Silent 
Chain  Drives  totalling  over  4000  H.P. 

WHEN  a  large  Canadian  City  installs  a  500 
H.P.  Silent  Chain  for  driving  Generat- 
ors to  provide  light  for  the  City. 

WHEN  a  large  percentage  of  our  orders  are 
repeat  orders. 

WHEN  practically  every  Pulp  and  Paper  Mill, 
Steel  Mill,  Mine,  Grain  Elevator,  and  a 
very  large  proportion  of  the  Manufac- 
turers in  Canada  are  Users  of  either 
"Renold"  or  ''Morse"  Silent  Driving 
Chains. 

Well,  you  can't  help  sitting  up  and 
taking  notice.     Can  you  ? 
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USED  ELECTRIC  MOTORS 

READY  FOR  IMMEDIATE  SHIPMENT 


550  Volts,  3 

Phase, 

60  Cycles 

550  Volts,  3  Phase, 

60  Cycles 

2  -  2      11.  P. 

1800  IM 

■.M, 

Thomson 

1— 10 

HP. 

1200  IM'.M. 

Westingliousc 

1—  T/:  " 

ISOO 

TliomsoM 

1—50 

514 

C.G.E. 

1—  TA  " 

l.VOO 

WcstinRhousc 

2—100 

720 

C.G.E. 

1-  TA  " 

1800 

A.  c.  n. 

3  -  100 

514 

C.  G.  E. 

1—  7A  •' 

•100 

A.  c.  n. 

]— JO 

1200 

Lancashire 

1—10 

ISOO 

C.  C.  E. 

2200  Volts,  3  Phase, 

60  Cycles 

2—1.") 

1200 

Thomson 

1  - 

H.P. 

1200  K.P.M. 

A.   C.  I!. 

1—1  Ti 

1200 

C.   G.  K. 

0— lOf) 

720 

C.  G.  E. 

1— IS 

ISOO 

Lancashire 

1—20 

000 

C,  G.  E. 

1—20 

i)00 

A.C.Ii. 

220  Volts,  3  Phase, 

60  Cycles 

1—20 

720 

Wcslinghouse 

1—  5 

11. P. 

900  K.P.M. 

Fairbanks 

1—25 

1200 

Crocker-Wheeler 

1-  TA 

1200 

A.  c.  n. 

5— :!() 

•JOO 

WestinKhouse 

2—10 

1200 

C.  G.  E. 

1— :!0 

!)00 

C   G.  E. 

1—10 

1800 

C.  G.  E. 

1—30 

900 

Crockcr-Wheelcr 

2—15 

900 

Fairbanks 

1—35 

900 

Westinphouse 

1—25 

900 

A.  C.  B. 

1—35 

900 

C.  G.  E. 

2—40 

720 

A.  C.  B. 

All  thoroughly  overhauled,  in  first  class  condition  and  guaranteed 


Fred  Thomson  Co.,  Limited 


7-13  ST.  GENEVIEVE  STREET 


MONTREAL 


G  &  W  DISTRIBUTION  BOXES 

are  easily  adapted  to  any  lay  out 

A  G  &  W  Box  is  engineered  at  the  factory  to  fit  the  job;  this  j^ierniits  simple  installation  and 
relieves  vou  of  engineering  the  job  to  fit  a  box. 

1  .  1  1  t   .  t 


Boxes  are  made  with  various  types  of  clips  and  fittings.  Standard 
parts  are  asseml^led  to  suit  any  comlMiiation  of  cables  or  loads. 

Let  us  show  our  box  as  applied  to  your  conditions. 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A 


A.  H.  Winter  Joyner,  Ltd  ,  100  W.  Wellington  St  ,  Toronto.  Ont..  Canada. 
A.  H.  Winter  Joyner,  Ltd.,  New  Birks  Bldg.,  Montreal,  Qut..  Canada. 
Bentz-Richardson  Co.,  Ltd.,  592  Notre  Dame  Ave.,  Winnipeg,  Man.,  Canada 
General  Supplies,  Ltd.,  Calgary,  Alta.,  Canada. 


For  the  Ends  of  Cables 
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Oil  Switches  and  Circuit  Breakers 

TYPE  D-13 

M  aximum  Amperes,  800  Maximum  Volts,  27,000 


MANUALLY  OPERATED— REMOTE  CONTROL 
27,000  Volts— :iO()  Amperes 

CONSTRUCTION 


APPLICATION 

D-K!  oil  switches  and  circuit 
breakers  are  used  for  con- 
trolling and  protecting  gener- 
ators, feeder  circuits,  trans- 
former banks,  etc.  Their  sturdy 
construction,  high  factor  of  in- 
sulation, and  ability  to  interrupt 
large  amounts  of  energy  makes 
the)ii  highly  desirable  for  con- 
trolling and  protecting  appara- 
tus and  circuits,  where  uninter- 
rupted service  is  of  extreine  im- 
portance. 

CONDIT  D-Ki  oil  switches 
and  circuit  breakers  are  made 
in  single,  two,  three  and  four 
poles  for  manual  remote  control 
or  electrical  operation.  They  are 
furnished  in  300,  500  and  800 
ampere  capacity  for  pressures 
of  15,000  volts  or  less,  for  ca- 
pacities of  300  and  500  amperes 
where  the  pressure  does  not  ex- 
ceed 25,000,  and  for  capacity  of 
300  amperes  at  27,000  volts. 
The  D-13  oil  switch  and  circuit 
breaker  is  adapted  for  flat  sur- 
face mounting  on  either  wall  or 
in  cells,  or  it  may  be  mounted 
on  pipe  frame  structures.  The 
design  of  the  switch  structure 
and  operating  mechanism  is 
such  as  to  afford  the  usual 
mounting  arrangements  met 
with  in  standard  practice. 


The  face  pktss  are  neat  and  well  finished.  The  handles  are 
substantial  and  of  good  appearance,  and  are  so  arranged  that  they 
drop  automatically  to  the  open  position  when  the  circuit  breaker 
opens,  thus  affording  visual  indication  of  the  position  of  the  mov- 
able  contact   members   within    the  tank. 

All  automatic  forms  may  be  provided  with  undervoltage,  shunt 
trip  and  lime  limit  attachments.  Au.xiliary  switches  of  the  circuit 
opening  or  circuit  closing  type  may  also  be  utilized  in  connection 
with  either  the  non-automatic   or  automatic  form. 

All  automatic  type  D-K!  overload  circuit  breakers  have  their 
trip  coils  and   calibration  adjustments  on   the  front  of  the  switch- 


board, and  the  mechanism  is  arranged  to  prevent  the  operator 
from  holding  the  switch  closed  during  an  overload  or  short  circuit. 

,  Some  of  the  important  features  which  characterize  CONDIT 
D-13  oil  switches  and  circuit  breakers  are  the  efificient  laminated 
brush,  tlie  reversible  and  easily  renewable  auxiliary  arcing  tips, 
the  self-aligning,  sure-seating  action  between  the  movable  contact 
members  and  the  stationary  contact  members,  the  rugged  "tank 
per  pole"  construction,  high  head  of  oil  over  break,  large  expan- 
sio'i  chamber  and  the  strong  spring  action  inherent  in  the 
CONDIT  brushes,  which  facilitates  rapid  acceleration  of  the 
mo\able  contact  members  on  the  initial  opening  of  the  circuit. 


Write  our  nearest  house  for  literature  and  complete  information 

North(^rft  Ekctrfc  Cotnpa/iy 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 
VANCOUVER 


REGINA 

CALGARY 

EDMONTON 
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'It  Clamps 

Everywhere] 

Display  it!  That's  the  way  to  sell  Adjusto-Lite.  Adjusto- 
Lite  in  use  is  its  own  best  salesman. 

Every  person  who  sees  it  recognizes  in  Adjusto-Lite  the 
lighting  convenience  long  wanted;  because  it  "clamps  every- 
where" to  bed,  chair,  desk,  counter,  etc. — throws  the  light 
where  it's  needed. 

Sells  at  a  popular  price — and 

Carries  an  Unusually  Liberal  Dealer  Profit 

Backed  by  a  big  Advertising  Campaign  in  leading  weeklies.  See  the 
Saturday  Evening  Post,  August  2nd  and  30th,  and  Literary  Digest, 
August  16th. 

Well  made  of  solid  brass  in  three  finishes — brush  brass,  statuary 
bronze  or  nickel.  Guaranteed  five  years.  Complete  with  8  foot  cord  and 
push-button  socket.  Individually  packed  in  striking  display  cartons  for 
easy  selling. 

Send  for  assortment  of  G  Adjusto-Lites  and  Sales  Help;  or  our  com- 
plete cooperative  Sales  Plan. 

S.  W.  FARBER,  141-151  So.  5th  St.,  Brooklyn,  N.Y. 

Musto  -Tit 
A  FARBERWARE  PRODUCT  JL^^^ 


Patented  in  U.  S.  A. 
and  Canada 


Prices  to  Dealers 

Less  than  3  doz. — Brass,  $3.25  each; 

Bronze  or  Nickel,  $3.50  each. 
3   doz.   or   more — Brass   $3.00  each; 

Bronze  or  Nickel,  $3.25  each. 
Advertised  retail  prices  in  U.  S.  A. — 
Brass  $5.00;  Bronze  or  Nickel,  $5.35. 
Terms,  2/10,  30  days  net,  f.o.b.  New 
York. 
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NATIONAL 
PRODUaS 


FLEXSTEEL 

Distinctive  flat  surface. 
Easy  to  fish,  cut  and  strip. 
Ideal  for  wirine  either  old 
or  new  buildings.  A  com- 
plete line  of  improved  fittint's 
ITrilt  for  Bulletin  201 


5HERARDIZE0 


IBLACK  ENAMELEDf 


SHERARDUCT 

The  Ririd  Steel  Conduit 
with  both  surfaces  Shcrar- 
dizrd  and  Enameled. 
ECONOMY  Black  Enameled 
Conduit.  There's  none  better 
U^riu  for  BulUtin  SO 


{-HjSi  NO  222 


NO333 


'Tvlational" 

METAL  MOLDINGS 
For  two,   three  and  four 
wire  surface  wirine.  Low- 
est installation  cost  of  any 
metal  wiring  system. 
If^Htc  for  Bullitin  J 01 


FLEXTUBE 

Interwoven  —  Seamless  — 
Noa-Collapsib!e.  Insepar- 
able and  Double  Compound- 
ed.  Easy  to  fish  and  every 
foot  of  every  coil  ran  be  used 
fVHu  for  Bulletin  J5t 


National  Protection" 


RUST  PROOF— ACID  PROOF 

ASHERARDIZED  surface  absolutely  protects  against  rust.  By  the  sherar- 
dizing  process,  the  zinc  is  not  merely  applied  as  an  enamel  to  the  surface, 
but  is  alloyed  with  the  steel  and  becomes  a  part  of  it.  And  more  than  that, 
the  interior  surface  is  given  the  same  superior  zinc  protective  treatment  as  the 
exterior. 

A  clear  acid  and  alkali  proof  enamel  is  then  baked  on  the  Sherarduct  and  affords 
the  best  protection  to  the  underlying  surfaces  against  the  destructive  action  of 
gases  and  acids.  This  enamel  coating  is  also  applied  to  the  interior  surface. 

Both  surfaces  of  Sherarduct  are  sherardized  and  enameled.  "National"  Protec- 
tion is  Double  Protection.    Write  for  Descriptive  Bulletin  No.  50. 


Kational  Metal  Molding  6 

1118  Fulton  BuUding,  Pittsburgh,  Pa. 


Atlanta 
Boston 


Buffalo  Chicaso  Denver  Havana  New  York  Philadelphia 

Buenos  Aires  Dallas  Detroit  Los  Anjeles    Paris  Portland 

Manila 


Salt  Lake  City 
San  Francisco 


CANADIAN  DISTRIBUTORS:    CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


Seattle 
Sl  Louis 


519., 


'TSJalionar 

Outlet  Boxes  and  Covers 

A  box  for  every  purpose  and 
a  purpose  for  every  box. 
I-'urnished  in  Sherardized  or 
niack  Enameled  Finish. 
H^riU  far  Bulletin  250 


f^-H-WW4W4W-W 


T^ationar 

BRACKETS 
Complete  with  insulators. 
Sherardized  Bases.  Wirea 
run  straichc  through.  No 
Tie-Wires  necessary. 
r<;,  far  Bulletin  t02 


'^^^a^^ona^ 

FIXTURE  STUDS 
Sherardized  Stamped  SteeL 
Hollow  Stems.  Stronger, 
and  yet  liKliler,  than  any 
other  stud  on  the  market. 

If^riu  for  Bulletin  400 


'T^JalionaF 

Locknuts  and  Bushings 

Threads  sharp,  clean  and 
true.  *'Nationar'quality  pro- 
ducts. Exclusive  self-clcan- 
inir-fcature  in  the  bushines. 
IVriU  for  Bulletin  350 
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YOU  use  potheads  for  safety  at  the  cable 
end.    Are  you  sure  you  have  the  SAFEST 
potheads?    Do  you  KNOW  what  makes 
them  so? 

"FrankUn"  Cable  Potheads  are  different  from 
other  kinds  in  a  way  so  ingenious  and  import- 
ant that  basic  patents  have  been  granted.  This 
difference  is  an  added  feature  of  security  that 
makes  this  pothead  not  only  perfect  in  protec- 
tion, but  also  fool-proof  in  its  application. 

The  Franklin  Pothead  has  two  clamp- 
ing members  that  in  attaching,  automat- 
ically bell  out  the  lead  sheathing  and 
provide    a    gradually    diverging  static 
shield,  an  air-tight,  waterprdof  and  sol- 
derless  joint  and  an  absolutely  uniform 
distribution  of  all  static  strains.  The 
pothead  body  and  cover  may  be  all-por- 
celain, composition  or  metal,  depending 
on  the  type.    It  is  simple  and  easy  to  in- 
stall.   It  is  less  expensive. 
Since   Potheads   are   purchased   for  security 
alone — buy  the  best,  the  safest  Pothead — Buy 
the  "Franklin."    Order  some  and  see.    Write  for 
full  data  on  this  and  other  "Franklin"  Generat- 
ing Station  equipment. 

THE  PHILADELPHIA  ELECTRIC 
COMPANY  SUPPLY  DEPT. 
132  Soath  Eleventh  Street 
Philadelphia 
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lull 

Measurement  of 
Maximum  Demand 

VIZITH  the  exception  perhaps,  of  the  very  large 
'  '     customers  on  your  Hues,  you  are  guessing  at 
maximum  demand. 

In  the  old  days  you  guessed  at  the  Kilo  Watt  con- 
sumption, calling  it  a  flat  rate  system.    When  flat  rate 
towns  installed  integra- 

duce  your  rates,  which 

in  time  attracts  industries  to  your  town  and  makes 
it  grow.    Do  not  forget  your  job  grows  too. 

Get  in  touch  with  the  Lincoln  Meter  for  information 
about  the  New  Canadian  Development. 

LINCOLN  METER  CO.  LTD. 

243  College  Street,  TORONTO,  Canada 

Telegraphic  Address  :    "Meters,"  Toronto. 

Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^^ 

November  15,  1919 


THE  ELECTRICAL  NEWS 


7 


STOP!      LOOK!  LISTEN! 


Stop 


to  consider  Mr.  Manager, 
wha,t  it  means  to  have 
meters  which  will  give  the 
maximum  amount  of  accur- 
acy on  minimum  current. 
Why  not  eliminate  that  old 
trouble  of  having  meters 
which  will  not  register  on 
small  loads.  The  C  &  H 
kind  are  efficient  on  all 
loads. 


Listen 

for  that  usual  complaint  this 
month  from  those  exacting 
customers  of  yours.  ''They 
did  not  use  that  much  cur- 
rent "  etc.,  etc.  Then  in- 
vestigate their  complaint. 
Then  put  them  in  a  C  &  H 
Meter. 

The  Reputation  is  behind  it. 

Our  business  is  built  up 
by  satisfied  customers  and  a 
courteous  service. 

Ask  for  Technical  Informa- 
tion.   It's  free. 


LOOK  at  the  features  embodied  in  the  construction  of  the  C  &  H  Meter. 
Simplicittfy  Accuracy  and  Reliability  are  the  keynotes  throughout. 

Chamberlain  &  Hookham  Meter  Co.,  Limited 


243  College  St.,  TORONTO 


61  Albert  Street,  WINNIPEG 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 
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Acme  Stamping  ami  I'ool  Works..  55 

Allen   Company,  -L.  B   22 

Allen   Inspection   Company    (Hi 

Arts  Electric  Company   

Beaubien,  De  Gaspe   06 

Benjamin  Electric  Mfg.  Co   2:i 

Bissett  &  Webb   22 

Bossley,  F.  J   (il 

Boston  Insulated  Wire  &  Cable  Co.  56 

Britisb  Aluminium  Company  

Brandeis,  Charles   66 

Bradstreets    66 

,  Boving  Hydraulic  &  Engineering  Co.  59 

Calebaugh  Self  Lubricating  Carbon 

Company   57 

Canada  Wire  and   Cable  Company.  22 

Canadian  Bridge  Company    (53 

Canadian  Crocker  Wheeler  Co  

Canadian  Drill  &  Electric  Box  Co. 
Canadian  General  Electric  Co.  .  .  .  12-i:i 

Canadian  Hart  Accumulator  Co.   .  .  22 

Canadian  Krantz  Mfg.  Co  

Canadian  Laco-Phillips  Co.,  Ltd.   .  . 

Canadian    Porcelain    Company    ....  5i) 

Canadian  Westinghouse  Company..  5!) 

Century   Electric   Company    61 

Chamberlain  &  Hookham  Meter  Co., 

Limited   7 

Cincinnati  Specialty  Mfg.  Co.  ..  ... 

Clemens  Electrical  Corporation   ...  52 

Cleveland  Armature  Works    63 

Conduits  Company,  Limited    9 

Consolidated  Lamp  &  Glass  Co.  .  .  . 

Cutter  Company   IS 

Cutter  Company,  Geo  

Delta  Star  Electric  Co  

Dennison,  H.  J.  S   66 

Devoe  Electric  Switch  Company  ..  17 

Dossert  &  Company  ...    56 

Duncan  Electrical  Company   55 

Electrical  Engineers  Equipment  Co.  50 

Economy  Fuse  and  Mfg.  Co   57 

Electric  Maintenance  &  Repair  Co.  67 

Electric  Motor  &  Machinery  Co.  ...  64 
Electric   Service   Supplies  Company 

Electrical  Testing  Laboratories   .  .  .  66 

Equator  Mfg.  Company   50 

Ewart  &  Jacob      66 

Farber,  S.  W   3 


I'crranti  Electric  Company 
]'"riedley  Voshardt  Co.    .  .  . 
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C.  A.  Mfg.  Co   15 

G.  &  W.  Electric  Specialty  Co.  ...  72 

(jcneral  Insulate  Co   57 

Gest,  G.   M.,  Limited   

Gilbert-Menzies  Co.,  A.  C   19 

Great  West  Electric  Company   ....  54 

Hamilton  Company,  Wm   18 

Ilatheway  &  Knott   15 

Hamilton  Lamp  Co  

Hessco  Company  

Illinois  Electric  Porcelain  Co  

International    Machinery    &  Supply 

ComiJany    22 

Jefferson  Glass  Company   26 

Jones  &  Glassco  

Joyner,  A.  H.  Winter,  Limited   ...  66 

Kelsch,  R.  S   66 

Kent  Brothers   56 

Kerry  &  Chace,  Limited   66 

Lancashire  Dynamo  and  Motor  Co.  63 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   66 

Lincoln  Electric  Company  of  Canada  64 

Lincoln  Meter  Company   6 

Lowry  Power  Equipment  Co.,  E.  A.  49 

Lindsley  Brothers  Company   63 

Lyman  Tube  and  Supply  Company 

Lyons  Electric  Company  

Luminous  Specialty  Co   22 

MacGovern  &  Company   64 

Martin  &  Sons,  H.  P   61 

Masco  Company   (il 

McDonald  &  Willson   54 

McElligott,   M.   C   50 

McGill  Manufacturing  Company  ...  (53 
Mica  Company  of  Canada,  Ltd.   .  . . 

Mitchell,  Charles  H.  &  Percival  H.  66 

Moloney  Electric  Co.  of  Canada  ...  16 

Monarch  Electric  Company   (io 

Montreal  Armature  Works  


National  Conduit  Co   67 

National    Electric    Heating   Co.    ...  6S 

National  Metal  Molding  Co   4 

New  Process  Specialty  Co   56 

Non-Twist  Canopy  Ring  Canada  Ltd.  24 

Northern  Aluminum  Company  . .   .  .  65 

Northern  Electric  Company   2 

Ohio  Brass  Company    .-.  20-21 

Onward  Mfg.  Company   52 

Packard   Electric   Company    ...  ... 

Petrie,  H.  W   48 

Philadelphia  Electric  Company  Sup- 
ply Dept   5 

Philip  &  Sons,  E.  J   (i6 

Phillips  Electrical  Works,  Eugene  F.  47 

Phoenix  Electric  Co  

Pittsburgh  Reflector  &  Illuminating 

Company   22 

Pratt  &  Whitney  

Pringlc,  R.  E.  T.,  Ltd   68 

Rcdmonal    Chemical   Products   Co..  14 

Ridout  &  Maybee   66 

Robbins  &  Myers  Company   23 

Robertson  Ltd.,  J.  M   66 

Robertson  Mfg.  Co.,  P.  L   7 

Sammett,  M.  A   66 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan   18 

Square  D  Company  

Spaulding  & .  Sons  Company,  J.  ... 

Spencer,  W.  H   61 

Spielman  Agencies,  Regd   55 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   61 

Steel  Company  of  Canada    10 

Tallman  Brass  and  Metal  Co   63 

Thompson,  Clarence   66 

Thompson,  Fred  &  Co  

Thordarson  Manufacturing  Company  65 

Toronto  and  Hamilton  Electric  Co.  56 

Tubular  Woven  Fabric  Company  . .  1 

Wagner  Electric  Mfg.  Co  

Walger  Connector  Co   65 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 


Accurate — Rugged—  Inexpensive 

In  factory  or  field,  the  Type  S  set  will  quickly  and  accurately  measure  resistance  or  locate 
faults.  It  will  withstand,  without  detriment  to  its  electrical  qualities,  the  knocks  which  such 
a   set   is  bound   to   get.     It  is   of   the   Dial   Decade   Type,   and   therefore   simple   to  operate. 

Excellent  design  plus  quantity  production  enables  a  low  price  without  sacrificing  accuracy 
— ratio  coils  1/20  per  cent,  rheostat  coils  1/10  per  cent  guaranteed. 

The  removable  suspended  coil  galvanometer  deflects  a  millimeter  per  microampere.  This 
combination — accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpensive- 
ness — is  found  only  in  the  Type  S  set. 


PRICE  $75.00 

Bulletin    N530    gives  details 


THE  LEEDS  &  NORTHRUP  CO. 


4901  Steoton  Are. 


PHILADELPHIA,  PA. 
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A  "Galvaduct"  Building— Plant  of  the  Goderich  Elevator  &  Transit  Co.,  Ltd  ,  Goderich,  Ont. 

"GALVADUCT 


and  "LORICATED 


GALVADVCT 


ft 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quality. 
Always  specify  Galavaduct  or 
Loricated  CONDUITS 


''LORICATED'' 

A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 

LIMITED 

TORONTO 


10 


THE  ELECTRICAL  NEWS 


November  15,  1919 


By  Product  Coke 

Open  HeartK 
Steel  Billets 

Open  Hearth 
Steel  Sheets 


Hamilton  Pi^  Iron 

Steel  and 
Iron  Bars 

Drop 
Forcings 


THE 


STEEL  COMPM 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


Railway 
Fastenings 

Pole  Line 
Hardware 


Wrought 
Pipe 

Screws  8c  Nails 


Bolts  Nuts  &  Washers 


Wire  &  Wire  Products 
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Some  of  the  Celebrated  Line  of 

^Trouse-Hind  Condulets^^ 

A   fitting  for  every  purpose  imaginable. 

29,000  Types  to  choose  from 
Nothing  to  equal  Crouse-Hinds,  besides 


Harvey-Hubbell  Specialties 
"McGill"— Line  of  Guards 
"Morse"  Lineof  Guards&Specialties 
Ever-Ready  Daylo  Specialties 
Pass  &  Seymour  Line 


D.  &  W.  Fuses  &  Cutouts 
Deltabeston  Wire 
D.  &  W.  Oil  Cutouts 
Insulating  Materials 
Arrow  "E"  Specialties 


The  International  Machinery  &  Supply  Co.  Ltd. 

MONTREAL,  QUE. 


421  ST.  JAMES  STREET 


BUY 


CANADIAN 


"HARF  Storage  Batteries 

are  made  in  CANADA  for  all  classes  of  Service,  such  as — 

Central  Station  (light  and  power). 
Central  Station  (switching  service). 
Farm  lighting,  Isolated  Plant  lighting. 
Fire  alarm  systems,  railway  signal  systems. 
Telephone  and  bell  signal  systerns. 
Electrically  driven  vehicles. 
Automobile  starting,  lighting  and  ignition. 


MADE 


PRODUCT 


Help  make  CANADA'S  dollar  worth  one  hundred  cents 
in  foreign  countries. 


The  Canadian  Hart  Accumulator  Company,  Limited 


Sales  Office: 
619--511  St.  Catherine  St.  West, 
Montreal,  Que. 


Works— St.  Johns,  Que. 


Winnipeg  Office: 
701  Merchants  Bank  Building, 
Main  Street. 
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JVAolosale  Only 


For  S^ile  by  dJI  Dealers 


Cdnddian  GenerdI  Electric  G.  ^^^^ 


Make  the  Most  of  Your 
Christmas  Trade 

So  widespread  is  the  use  of  electrical  power,  and  so  varied  and  use- 
ful its  application  in  the  modern  house,  that  the  electrical  appliance 
makes  the  most  desirable  of  Christmas  presents. 

What  could  be  more  acceptable  than  one  of  the  many  modern  elec- 
trical accessories  that  do  so  much  to  lighten  the  task  of  housekeeping  or 
of  providing  some  convenience,  comfort,  or  thing  of  beauty.  In 

C.G.E.  ELECTRICAL  DEVICES 


there  is  a  most  comprehensive  range  of 
appUances  that  make  the  modern  home 
happier,  brighter,  and  better  for  the  use 
of  electric  current.  All  ideal  Christmas 
gifts  that  will  mean  satisfaction  to  your 
customer,  and  profit  to  you,  as  well  as 
give  you  a  claim  on  future  patronage. 

This  should  be  the  electrical  dealers' 
Christmas  for  volume  of  trade,  and  in  an- 
ticipation of  the  demand  for  C.  G.  E.  ap- 


pliances we  have  made  special  arrange- 
ments to  meet  all  your  Christmas  require- 
ments. 

The  thing-  is  for  you  to  get  your  orders 
in  early.  Don't  delay.  It  will  give  us  a 
oetter  opportunity  of  filling  your  orders 
promptly,  and  place  you  in  a  much  bet- 
ter position  to  cope  with  your  Christmas 
trade,  and  so  secure  your  full  share  of 
this  profitable  business. 


ORDER  NOW 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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The  Key  to 


er  Business 


It  is  logical  to  suppose  that  a  successful  ar- 
ticle with  a  coast-to-coast  reputation  for  gen- 
uine service  to  the  public  is  going  to  bring 
selling  success  to  those  handling  it. 


Edison  Mazda 
Tungsten  Lamps 


have  achieved  such  wide  popularity  all  over  Canada 
that  successful  merchandising  has  invariably  been  the 
result  with  the  electrical  dealer  who  has  offered  them 
to  his  customer. 

The  old  adage  of  "Well  Bought  is  Half  Sold"  has 
never  been  better  illustrated  than  in  the  big  business 
turned  over  by  dealers  with  the  Edison  Mazda  Lamp. 

Every  help  is  afforded  the  Edison  Mazda  dealer  in 
attracting  trade.  Local  advertising,  literature,  and 
window  displays  are  at  your  service. 

If  you  are  not  handling  the  Edison  Mazda  Lamp, 
write  for  particulars  of  our  service  to  .  you  and  your 
customers. 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor,  Cobalt, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Wave-length  Changers 

Part  of  every  wireless  equipment  is  a  wave-length 
changer  for  tuning  wave  lengths.  During  the  war 
United  States  Navy  Radio  Outfits  were  equipped 
with  wave-length  changers  made  of  Redmanol. 
This  is  but  one  of  many  uses  to  which  Redmanol 
is  put  because  of  its  sturdy,  serviceable  and  reliable 
qualities. 

Our  laboratory  is  anxious  to  solve  manufacturers' 
problems.    Ask  us. 

Redmanol  Chemical  Products  Co. 

636  West  Twenty-Second  Street 
Chicago,  Illinois 


Illustration 
Actual  Size 


Red  manol 
Qualities 


Recittance  to  extreme  heat. 

Exceptionallyhigh  dielectric 
strength. 

Great  mechanical  strength. 

Excellent  acid  resistance. 

Unusual  accuracy  of  dimen- 
sions. 

Singular  beauty  of  finish. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  38,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH.  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
Xo. 
41166 
41126 


Primary 
Voltage 
100  120 
100  120 


Cycle 

60 
25 


Secondary 
Voltage 
8 
8 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

120  Liberty  Street,  NEW  YORK 


Electrical  Merchandise 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


easily  ^ 

txpense.  y%  tiazard. 

'  from,  the 

Time.  ,            Iniury  to 

Labor.  ^      {"ttt                Employees . 

Lamps.  Delay  in 

Pole-Climbing.  T  1°1  E             Ijimp  Renewals . 

Handling  Costly 

Ladders  Equipment. 

SERIES        LA.iVlP  MULTIPLE 
TYPE     RENEWER  TYPE 

PUaS  SOCKET  TWO     TYPES  UNSCREWS  

AND  LAMP   AND  REPLACES- 

™s  :::  four  models  ^LrS' 
I™".:::::::  -^fl-^wroo/  zi^'^: 

WITH  LAAVP.  "      ~44anufactured  and£a-Sale       BROKEN  BUL13S. 
.-  bj- 

Ffil  G.C. a. Manufacturing  Company. 

PiTTSFIELD,    AAaSS.  U.S.A. 

Jl^ite  for  Specifications  and  Prices 

U.S.  PATS.  I)E<:-22A4^PEe24.iS.  CANADA.  PAT.  FEB.  II.  19.     OTHER   PATS  PENDING. 
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Ammeters 

Voltmeters 

Recording  and 
Indicating  In- 
struments 

Oil  Switches 


Ferf^anti 

FERRANTI  METERS 
and  TRANSFORMERS 


Disconnecting 

Switches 
Generator 

Panels 
Motors 
Switchboard 
Fittings& Bus- 
Bar  Supports 


Are  giving  efficient  service  in  all  parts  of  the  world, 
and  are  made  for  any  size  and  any  voltage.  Pole  Type 
and  Instrument  Transformers  and  House  Service  and 
Power  Meters  are  manufactured  in  Canada  by  Canadian 

labor  and  materials 

Ferranti  Electrical  Co.  of  Canada,  Limited 

26  Noble  St.        128  Bleury  St.     3  Victoria  Rd.  692  Notre  Dame 
TORONTO        MONTREAL        HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleman 
Timmins 


01 
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Used  From  Coast  to  Coast 

^      On  the  most  important  jobs 

MOLONEY 

TRANSFORMERS 

They  consistently  meet  the  demand 
where  rehable  service  is  sought  for;  and 
their  efficiency  is  proven  by  the  universal 
satisfaction  they  are  giving — a  purely 
Canadian  made  product. 

Large  stock  of  Service 
Transformers  on  hand 


3  Phase 

POWER  TRANSFORMER 


Single  Phase 
POWER  TRANSFORMER 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:  Frank  Darling  &  Co  ,  Ltd.,  Vancouver    General  Supplies  Ltd.,  Calgary    Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont         1221-2  Bank  of  Hamilton,  Bldg.,  Toronto 
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Study 
these 

Points 


About  the 


PATENT  APPLIED  FOR 


(1)  Steel  box  built  according  to  the  latest  rules  of  the 
Hydro. 

(2)  Slotted  screw  hole  enabling  one  man  to  install  same 
(this  is  of  great  help  to  the  wireman). 

(3)  Front  Jaws  make  90  per  cent,  contact. 

(4)  Auxiliary    quick   break   blades   attached   direct  to 
blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron,  well  rivetted  together 
and  connecting  steel  rod  to  yoke. 


(7)  Square  steel  operating  rod  having  moving  arms  at- 
tached and  connecting  to  yoke,  enabling  all  blades 
to  make  contact  at  same  time. 

(8)  Snap  catch  with  hole  for  padlock. 

(9)  Monson  Slate  base. 

(10)  Holding-down  screws  enter  from  back  with  nuts  on 
top,  making  removal  of  switch  easy. 

11)  Locking  device  to  prevent  switch  being  closed  if 
necessary.  - 

(12)  Strong  check  preventing  strain  on  switch  when  op- 
erating. 


(13)  Blades  are  made  of  98%  Pure  Copper,  having  two 
spring  washers  well  rivetted  to  hinge  jaws  and  mak- 
ing 90%  contact. 

(14)  Fibre  yoke  mounted  on  copper  blocks  pinned  and 
soldered  to  blades. 


All  our    Safety  Type  Switches  are  examined    and   labelled   under   the   direction   of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

Our  latest  Bulletin,  No.  19,  describing  complete  line  ot  our  new 
Safety  Type  Service  Switches  is  now  ready  for  distribution. 

If  you  have  not  received  your  copy  write  us. 

THE  DEVOE  ELECTRIC  SWITCH  CO. 


414  Notre  Dame  St.  West, 


Montreal 
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92^4  % 

EFFICIENCY 

Under  Actual 
Operating  Conditions 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
60  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  Bidg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Agents:  J  L.  Neilson,  Winnipeg,  Man. 


I-T-E  CIRCUIT  BREAKERS 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory :   Philadelphia,  Pa. 


TYPE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 


New  York,  50  Church  St.  Chicago,  Monadnock  Block. 

Det  roit,  Mich.,  Ford  Bldg.  Pittsburgh,  Park  Building. 

Indianapolis,  Ind.,  Telephone  Bldg.    Minneapolis,  Atetropolitan  Life  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 
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The  Gilbert  B84  Polar  Cub  Vibrator 

This  item  will  make  a  splendid  Christmas 
Gift  and  should  be  stocked  by  every 
electrical  house  in  Canada. 

It  is  a  complete  Vibrator  with  three  rubber  appli- 
ances for  different  kinds  of  massage.  Has  thumb 
switch  on  handle.  Motor  is  the  universal  Polar 
Cub,  fitted  with  cord  and  plug  ready  to  attach  to 
electric  light  switch.  Operates  on  either  direct 
or  alternating  current  105  to  120  voltage. 

W  hile  on  the  subject  of  Christmas  Hues,  lemember  \ve  make  all  kinds 
of  Electrical  Toys,  Toy  Electrical  Sets,  Wireless  Sets,  Toy  Motors, 
Transformers,  Phono  Sets,  Telephone  Sets,  etc.,  etc. 

ASK  FOR  OUR  CATALOGUE 

Ask  for  our  present  prices  on  Polar  Cub  Electric  Fans  6"  and  9" — You  can  save  money  by 

purchasing  before  December  31st. 

The  A.  C.  Gilbert-Menzies  Co.,  Ltd.,  *toronto 

Manufacturers  of  Gilberts  Toys — Agents  Gilberts  Polar  Cub  Electric  Fans  and  Home  Motors 


Can  We  Help  You? 

There  may  be  certain  articles  which  you  cannot  find  in  these  advertis- 
ing pages  that  you  would  like  to  have  information  on.  Do  not  hesitate 
to  use  this  form,  no  matter  what  it  is.  If  we  can  be  of  any  service  to  you 
in  supplying  that  information,  it  will  be  a  pleasure  to  do  so.  We  want 
you  to  feel  that  the  Electrical  News  is  published  in  your  interests,  and 
we  want  to  help  you  whenever  we  can. 


B84  Polar  Cub  Vibrator 
Retail  $9.60 


INFORMATION  WANTED 

Electrical  News, 

347  Adelaide  St.  West,  Date  191 

TORONTO. 

Please  tell  me   


Name  . 
Address 
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Simplified  Maintenance  Puts  Years 
of  Service  in  0-B  Trolley  Base 

Like  every  good  device,  the  O-B  Trolley  Base 
requires  a  certain  amount  of  care.  And  proper  care  is 
so  easy  that  it  is  sure  to  get  what  attention  it  needs. 

Lubrication,  for  instance,  is  a  simple  matter.  Hook 
down  the  fork,  back  oflf  a  machine  screw,  pull  out  a 
retaining  clip  and  one  man  lifts  the  base  off  its  stem 
without  removing  the  pole,  even  in  the  car  barn,  where 
headroom  is  minus. 

There's  the  whole  works  open  for  easy  inspection 
and  lubrication.  The  roller  bearings  are  caged  so 
they  stand  where  they  belong.  Incidentally,  caged 
rollers  never  jam  in  service. 

Renewable  steel  bushings  absorb  most  of  the  wear. 
It  takes  only  a  few  minutes  to  make  the  O-B  Base 
like  new. 

This  easy  maintenance  idea,  coupled  with  bal- 
anced, rugged  construction,  puts  years  of  thoroughly 
satisfactory  life  in  the  O-B  Base. 

Try  one  on  your  own  cars  at  our  expense. 

The  Ohio  Brass  Company 

MANSFIELD,  OHIO 


One   man   lifts   off   the   stem   without  re- 
moving pole.     Notice  the  hook  down  fea- 
ture and  the  caged  roller  bearings. 


Dark  parts  are  renewable  bushings 
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0-B  Type  A  Trolley  Ear 

O-B  TROLLEY  EARS 
LIPS  RIGHT-METAL  RIGHT-LONG  LIFE 
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Lips  are  the  business  part  of  an 
ear. 

O-B  Ears  are  cast  solid  and  the 
groove  milled  out.  Only  in  this  way 
can  the  metal  in  the  lips  always  be  of 
good  quality. 

Milling  the  groove  produces  lips  of 
uniform  thickness  which  is  impos- 
sible with  cored  grooves,  because 
the  core  shifts. 

O-B  Ears  have  lips  of  maximum 
thickness  and  yet  the  underrun  is 
smooth,  every  time. 


Ears  are  automatically  centered  on  this 
machine,  which  mills  the  grooves. 


The  formula  adopted  by  the  A.E.R.A. 
is  used  and  followed  exactly. 

Good  metal  and  the  solid  casting 
method  which  retains  the  full  value 
of  the  metal  coupled  with  right  de- 
sign puts  exceptionally  long  life  in 
every  O-B  Ear. 


Scientific  supervision  of  processes  keeps 
O-B  Bronze  at  the  highest  standard. 
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THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 
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For  the  Conservation 
of  the  Eye 


Better  Illumination 

means 
Increased  Production 


The  Eye  Shield  Diffuser 
produces  from  25  to  33^% 
increased  light — Light  that 
is  scientifically  correct,  no 
glare,  no  contrasting  shad- 
ows, merely  a  wide  dis- 
tribution of  soft  bright 
light — a    daylight  effect. 


The  Eye  Shield  Diffuser 


Luminous  Specialty  Co. 

Indianapolis,  Ind., 
U.S.A. 


WRITE  US  FOR  BULLETIN  NUMBER  NINE 


Allen 
Non-Acid 
Sodering  Paste 


is  tlie  electrician's  "first  aid"  in  making  joints  on  wires, 
rabies,  lights  and  switchboxes. 

Allen  Flux  makes  strong,  smooth  joints  in  less  time 
than  any  other  flux  on  the  market  today.  Approved  by 
the  National  Board  of  Underwriters. 

SEND  FOR  FREE  SAMPLES. 

BISSETT  &  WEBB  LIMITED 


26  Lombard  St. 


Winnipeg,  .Canada 


"Pittsburgh  Reflectors 

Increase  Light 
500  per  cent. 


BY  TEST 


Illustration  shows  "Pittsburgh" 
Reflector  No.  50  for  100  or  150 
Watt  Lamp.  Dimensions:  — 
Height,  9^  inches;  Width,  10 
inches.  Holder,  2%  in.  Form 
"O". 


They  are  scientific- 
ally formed  to  obtain 
the  maximum  o  f 
light  on  the  window 
trim.  "  Pittsburgh  " 
Reflectors  have  at- 
tained extensive 
sales  for  window  lighting,  because  of  their  saving 
of  current  and  their  dependability  to  increase 
lighting  efficiency. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 


701  Yonge  Street, 


Toronto 


CANADA  WIRE  &  CABLE  CO. 

LIMITED 

With  our  new  up-to-date  factory  now  in  full 
operation  we  solicit  your  enquiries  for  all  kinds 

S.M.S.  WIRE  ROPE 

in  crucible  steel,  mild  or  extra  plough.  Our 
Bare  and  Insulated  Electrical  Wires  and  Elec- 
tric Railway  Trolley  Wire  and  Feeder  Cable  are 
well  known  in  the  electrical  field  for  reliability 
and   service.     What   are   your  requirements? 

Toronto  Phone  Belmont  2300 

District  Offices  and  Warehouses: 
674  Harrington  St.,  Halifax,  N.S.  738-llth  Ave.   West,  Calgary. 

143  Beaver  Hall  Hill,  Montreal.  358  Water  Street,  Vancouver. 

692  Notre  Dame  Ave.  W.,  Winnipeg. 


r 


November  15,  1910 


THE  ELECTRICAL  NEWS 


23 


Snap  Shell 
Key  Socket 


No. 
69480 

660  Wattt 
250  Volt« 


When  Key  is 
Up    ''Ws  off'' 

When  Key  is 
Down  *'Ws  on'' 

No  more 
guess-work 


Less  Danger 
Greater  Safety 


new 

different 
better 


Benjamin 

SNAP  SHELL 
KEY  SOCKET 

— a  glance  shows  whether 


it's  "on 


or 


"off" 


An  electric  iron  left  "on"  has  often  been  the 
cause  of  a  disastrous  fire.  This  is  unnecessary 
with  the  Benjamin  Snap  Shell  Key  Socket, 
for  a  glance  shows  whether  current  is  "on" 
or  "off." 

Another  feature  of  this  new  Benjamin  Socket 
is  the  ease  of  operation — can  be  turned  "on" 
or  "off"  with  one  hand,  while  the  ordinary  key 
socket  on  a  drop  cord  or  swinging  fixture 
requires  the  use  of  both  hands. 

Ask  for  further  information 
from  your  jobber  or  write  to  us. 

Benjamin  Electric  Mfg.  Co.  of 
Canada,  Limited 

11-17  Charlotte  Street,  TORONTO 

Manufacturers  in  Canada  of  Benjamin  Uluminating 
and  Wiring  Devices  and  C-H  Push  Button  Specialties 
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Trade 

"N-T  RING" 

Mark 


Perfection  in 

Fixture  Installation 


Trade 

"N  T  RING" 

Mark 


NON  -  TWIST  Canopy  Ring 


enables  this  to  be  done 


IT  IS  THE  RIGHT  WAY 
SAFE  WAY 

EASY  WAY 

PERMANENT  WAY 


Patented  Canada  and 
United  States 
and  Great  Britain 

Applied  for  elsewhere 


Patented  1918 
AS  APPLIED,  CANOPY  1  inch  deep  in  above 


Approved  by: 

Hydro-Electric  Power  Com- 
mission of  Ontario,  Canada. 

Underwriters  Laboratories, 
Chicago,  U.S.A. 


BELOW  ARE  PARTS  FOR  ILLUSTRATION 


NIPPLE  CROWFOOT 
N.T.F.  5042 


N-T  RING 
N.T.  2 


SECTION  CUT 
N.T.  2 


NON-TWIST  CANOPY  RING 


Descriptive 
Literature 
upon 
Applica  tion 


Demonstration  and  Sales  Office:  58  Temperance  St., 

Toronto,  Canada. 
General   Office   and   Factory:    424  Adelaide  Street 

West,  Toronto,  Canada. 
United   States   Office:    Room  929  Majestic  Bldg., 

Detroit,  Mich.,  U.  S. 
Great  Britain  Office:   3  Lombard  Street,  London, 

England. 


Write 
for 

Information 


WANTED— GENERAL  SALES  MANAGER— Competent  to  undertake  supervision  Canada, 
United  States.  Thorough  knowledge  electricel  trade  essential.  Applications  confiden- 
tial.   Apply  by  letter  addressed:  F.  D.  Parmenter,  291  Glencairn  Ave.,  Toronto. 
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A  Profitable  Stock  Item  for  Jobbers  and  Dealers 


There  is  a  continuous  demand 
in  factories  and  machine  shops 
for  grinding  outfits,  and  the 
grinding  motor  is  one  of  the 
items  the  jobber  and  dealer  can 
stock  with  assurance  of  prompt 
turn-over. 

The    polyphase  alternating 
current  outfit  illustrated  is  one 
for  which  there  is  an  especially 
large    and    growing  demand. 
This  outfit  consists  of  a  dust- 
proof,  1  H.P.  ball  bearing  mo- 
tor, wound  for  two  or  three 
phase  motor,  wound  for  two  or  three 
phase  circuits.    It  is  equipped  with 
substantial  wheel  guards  with  tool 
rests  at  each  end,  and  the  shaft  is  fit- 
ted with  flanges  and  nuts  for  attach- 
ing the  wheels. 

The  guards  are  so  constructed  that 
the  top  halves  may  be  thrown  back, 
giving  access  to  the  entire  top  halves 
of  the  wheels  when  grinding  large 
pieces  of  work.  The  tool  rests  have 
wide  faces  and  as  the  wheels  wear 
down  and  the  rests  are  moved  for- 
ward no  open  space  is  left  between 
the  rests  and  wheel  guards.  This  pre- 
vents small  pieces  from  dropping 
down  into  the  wheel  guards,  as  often 


happens  when  narrow  tool  rests  are 
used  with  wheels  which  have  been 
worn  to  small  diameters. 

The  guards  are  of  substantial  con- 
struction and  will  admit  wheels  of 
ten-inch  diameter  and  one  inch  face, 
which  is  the  maximum  size  the  motor 
is  rated  to  carry. 

In  addition  to  the  outfit  illustrated, 
the  R  &  M  line  also  includes  direct 
current  outfits  in  V2  horse- 
power sizes,  also  alternating  current, 
single-phase  and  direct  current  dental 
lathe  motors. 

Descriptive  literature  and  prices 
on  any  of  these  outfits  will  be  fur- 
nished on  request. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  ft  Crowe  Dawion  ft  Co.,  Ltd.  La  Cie  Codere  ft  PiU,  Inc.         Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  Electric  Co.       John  Starr.  Son  A  Co..  Ltd.  Great  West  Electric  Co.  Rogers  Electric  Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 

tVobbins  &  M^ers  Motors 
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MADE-IN-CANADA 

Illuminating  Glassware 

AT  OUR  FACTORY  IN  TORONTO 
We  manufacture  from  the  raw  materials  a  line  of 

Illuminating  Glassware 

comprising  over 

2,000 

Shapes,  Sizes,  Designs  and  Colorings,  and  the  line 
is  constantly  being  added  to. 


xz 


Always  insist  on  having  Canadian-Made 

Illuminating  Glassware 

JEFFERSON  MAKE 

The  manufacture  of  street  lighting  globes  made  Jrom  our  "  Moonstone  " 
and  "  Lumo"  high  efficiency  glass  is  a  specialty  with  us. 

Jefferson  Glass  Company,  Limited 

Factory  and  Head  Office  :  388  Carlaw  Ave.  TT/^D/^IVT'T'/^ 
Down  Town  Show  Rooms  :      164  Bay  Street        ^  vJKLIll  1  \J 

MONTREAL  WINNIPEG  VANCOUVER 

285  Beaver  Hall  Hill  Scott  Block  325  Howe  Street 
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The  Problem  To-day  is  "  More  Sales"— 
How  Much  is  Your  Window  Worth? 

Our  readers  will  have  noted  the  announcement  of  the 
"Best  Window"  contest  in  our  November  issue.  The  an- 
nouncement is  repeated  in  the  present  number.  The  un- 
derlying idea  in  making  this  offer  is  that  well-dressed  win- 
dows are  the  most  effective  means  at  the  disposal  of  the 
retailer  in  attracting  the  attention  of  the  buyer  and  bring- 
ing him  into  the  store. 

We  realize,  however,  that  it  is  not  the  easiest  thing 
in  the  world  to  get  a  good  photograph  even  after  you  have 
made  up  your  window  and  we  are  printing  the  following 
suggestions  in  the  hope  that  they  may  be  found  useful. 
Of  course  it  is  the  photo  of  the  exterior  that  causes  the 
most  trouble. 

Points  to  Remember  in  Photographing  Windows 

Take  the  picture  at  night.  Have  all  lamps  except  those 
lighting  the  window  put  out  while  taking  the  picture. 

Have  the  window  well  lighted.  Replace  temporarily 
all  25-watt  and  50-watt  lamps  used  in  the  top  of  the  win- 
dow with  7.5-watt  and  100-watt  Mazda  C  or  Mazda  C-2 
(Daylight)  lamps.  Mazda  C  lamps  give  whiter  light  than 
Mazda  B  lamps  and  therefore  have  a  stronger  effect  on  the 
photographic  plate.  Mazda  Daylight  lamps  are  better  than 
Mazda  C  lamps  for  photographic  purposes. 

If  reflection  from  street  lights  or  from  windows  across 
the  street  appear  in  the  window  glass,  arrange  to  have  such 
lights  put  out  or  shielded  while  the  picture  is  taken. 


See  that  no  glare  from  lamps  in  the  window  enters  the 
lens  of  the  camera.  Glaring  lights  cause  large  rings  or 
■■ghosts." 

Never  use  flash-light;  it  shows  in  the  picture. 

Use  portrait,  film  for  the  picture  if  possible. 

Set  the  camera  solid  and  level  in  front  nf  tlie  window. 

If  the  window  is  well  lighted  the  average  camera  should 
be  stopped  down  to  at  least  33  to  get  a  sharp,  clear  picture. 

The  smaller  the  stop  used  the  longer  the  exposure 
necessary.  Usually  an  exposure  of  at  least  15  minutes  is 
recjuired. 

Make  the  print  on  glossy  paper. 


Commission  of  Conservation  Issues 
Further  Valuable  Water  Power  Data. 

The  commission  of  Conservation  of  Canada  have  given 
further  evidence  of  the  splendid  value  of  their  work  to  the 
Canadian  people,  in  their  latest  report— Water  Powers  of 
British  Columbia.  It  has  been  generally  known  that  this 
work  was  under  way  for  some  years  hut  the  war,  of  course, 
delayed  it  materially.  Now  that  the  report  is  published,  how- 
ever, it  will  come  as  a  surprise  to  all  that  the  Commission 
has  been  able  to  gather  together,  even  over  a  period  of 
several  years,  such  a  mass  of  interesting  and  educative  in- 
formation. The  report  is  the  work  of  Mr.  Arthur  V.  White, 
consulting  engineer  to  the  Commission  of  Conservation, 
assisted  by  Mr.  Charles  J.  Vick.  The  collection  of  data  has 
been  under  the  personal  charge  of  Mr.  White,  who  has 
necessarily  spent  much  time  in  the  Pacific  Province. 

There  are  not,  it  is  true,  any  very  startling  figures  in 
the  -report  regarding  British  Columbia's  water  powers,  the 
whole  volume  giving  one  the  impression,  however,  that  it 
is  a  tribute  to  Mr.  White's  "infinite  capacity  for  taking  pains." 
The  field  is  covered  completely— power,  irrigation,  naviga- 
tioji,  fisheries,  mining  and  other  industrial  purposes— with  a 
thoroughness  that  leaves  nothing  to  be  added.  When  we 
say  nothing  "startling"  we  simply  mean  that  the  fact  of  3,000,- 
000  h.p.  being  available  in  this  province  occasions  little'  sur- 
prise to  a  people  accustomed  to  such  heritages  as  Niagara 
Falls,  the  St.  Lawrence  River,  the  St.  Maurice,  the  Nelson 
and  others  scarcely  less  important.  It  is  evident,  however, 
that  British  Columbia,  though  she  cannot  boast  a  Niagara,' 
has  ample  power  for  some  time  to  come,  for,  of  the  above 
mentioned  total  only  about  250,000  h.p.,  or  8  1/3  per  cent,  has 
been  developed.  It  is  satisfactory  to  note,  too,  that  a 
goodly  proportion  of  the  total  lies  within  the  railway  belt, 
for,  with  the  increasing  price  of  coal  and  the  uncertainties' 
attendmg  its  production  and  distribution,  there  is  certain 
to  be  an  early  movement  towards  trunk  line  electrification. 

It  is  worthy  of  note  that  Mr.'  White  has  not  been 
unmmdful  of  the  comfort  and  convenience  of  his  readers. 
The  text  is  logically  arranged;  the  photographs  are  well 
chosen  and  excellently  reproduced;  the  type  is  a  good  size 
and  clear  cut;  it  is  noticeable  also  that  Mr.  White  has  kept 
.n  mmd  the  necessity  for  thrift  and  economy,  for  there 
IS  a  conspicuous  absence  of  the  lavish  display  of  unused 
space  so  frequently  seen  in  similar  reports. 

Altogether  the  report  must  be  considered  as  a  valu- 
able addition  to  the  sum  total  of  our  knowledge  of  the 
national  resources  of  Canada  and  of  their  practical  utility 
and  IS  one  of  which  the  Commission  of  Conservation  may 
well  feel  very  proud.  In  other  pages  of  this  issue  a  fairly 
comprehensive  resume  is  given  of  the  various  chapters 
^  or  those  who  can  spare  the  time,  however,  a  careful  study 
of  the  report  itself  will  amply  repay  the  reader  for  what- 
ever expenditure  of  time  and  energy  he  may  make 
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Montreal  Electrical  Luncheon  Club 

At  the  Montreal  Electrical  Luncheon  on  November  5, 
Messrs.  W.  B.  Shaw,  of  the  Montreal  Electrical  Co.,  E.  W. 
Sayer,  of  the  Sayer  Electric  Co.,  and  J.  W.  Pilcher,  of  the 
Canadian  General  Electric  Co.  were  the  speakers.  The  talks 
consisted  of  reminiscences,  chiefly  of  the  early  days  of  elec- 
tricity in  Montreal,  and  also  of  amusing  incidents  arising 
out  of  their  business  experiences.  Mr.  Shaw  recalled  the 
early  days  of  the  Maxim  and  Royal  Companies,  and  of  the 
difficulties  met  with  and  overcome  by  Mr.  Fred  Thomson. 
In  those  days  the  Royal  Company  had  to  make  everything 
in  the  way  of  electrical  fixtures,  and  there  were  also  great 
difficulties  in  wiring.  Mr.  Pilcher  said  that  the  difficulties 
to-day  were  very  insignificant  as  compared  with  those  of,  say, 
30  years  ago.  As  the  oldest  salesman  in  the  electrical  busi- 
ness in  Canada,  he  appreciated  the  improvements  that  were 
now  in  existence.  The  Entertainments  Committee  were 
asked  to  consider  the  advisability  of  holding  a  smoking  con- 
cert. 


The  Electric  Club  of  Toronto 

A  number  of  prominent  speakers  have  addressed  The 
Electric  Club  of  Toronto  during  the  recent  past.  On  Oc 
tober  24,  Mr.  Herbert  Dennison,  well-known  patent  attor- 
ney, spoke  on  Patents.  On  October  31,  Major  Drew  of  the 
Soldiers  Civil  Re-establishment  Department  outlined  the 
work  being  done  in  the  way  of  educating  and  establishing 
returned  men.  He  was  accompanied  by  Mr.  Young,  Mr. 
P'letcher  and  Major  Epps,  each  of  whom  spoke  briefly  on 
his  special  department  of  the  work — Mr.  Young  on  "Inter- 
viewing," Mr.  Fletcher  on  "Industrial  Survey"  and  Major 
Epps  on  "After  Care." 

Mr.  W.  A.  McLean,  Deputy  Minister  of  Highways  o: 
the  Province  of  Ontario,  on  Nov.  7,  gave  the  members  a 
brief  outline  of  the  work  being  done  by  his  department. 
He  stated  some  interesting  facts  regarding  the  economies 
that  have  been  effected  by  farmers  and  others  through  the 
use  of  motor  transporta,tion,  only  made  possible  by  good 
roads.  Mr.  McLean  emphasized  the  point  that  neither 
first  cost  nor  cost  of  maintenance  of  roadways  and  motor 
trucks  must  be  allowed  to  overshadow  the  advantages 
gained  in  time  and  efficiency. 

Mr.  Paul  M.  Lincoln,  past  president  American  Insti- 
tute Electrical  Engineers,  will  be  the  speaker  on  Nov.  14. 
His  subject  will  be  "Electrification  of  Railways." 


Acoustical  Engineering 

Acoustical  engineering,  as  one  of  the  developments  of 
the  immediate  future  which  must  play  an  important  part 
in  speeding  up  production  and  insuring  American  domin- 
ance in  world  trade  was  discussed  before  a  joint  meeting  of 
the  Cleveland  Engineering  Club  and  Electrical  League  of 
Cleveland,  Thursday,  at  Hotel  Statler,  by  Prof.  Vladimir 
KarapetofT,  head  of  the  electrical  engineering  department 
of  Cornell  University.  His  address  was  featured  by  a 
practical  demonstration  of  the  results  of  an  extensive  inves- 
tigation of  audible  and  visible  electric  signals  in  industrial 
plants  of  different  kinds  and  under  varying  conditions  during 
the  last  year.  The  object  of  this  research  was  the  solution 
of  the  problem  of  taking  up  lost  motion  and  frequently 
excessive  time  loss  in  factories  of  the  more  important  sort  in 
quickly  locating  departmental  heads  for  conference  require- 
ments. He  used  in  this  illustration  a  klaxocator,  an  elec- 
trical code  calling  mechanism  n[  the  audible  type.  The 
appliance  is  entirely  automatic  in  operation,  once  set  by  the 
operator.  While  the  subject  is  one  of  constantly  increasing 
interest  to  engineers  it  is  primarily  of  vital  importance  to 
the  manufacturer.    Willi  the  growing  demand  for  rapid-fire 


production,  and  the  possibility  of  a  shortening  of  the  hours 
of  labor  in  many  lines,  a  more  effective  system  of  keeping 
in  instant  touch  with  every  department  and  every  depart- 
mental production  head  becomes  more  and  more  impera- 
tive. Prof.  Karapetoff  declares  that  big  industrial  plants 
in  future  must  make  this  precautionary  ])rovision  and  that 
acoustical  engineering  will  become  one  of  the  important 
sciences  of  industrial  construction. 


Lethbridge  Adds  1563  kv.a.  Turbo-generator 

The  Corporation  of  Lethbridge  have  recently  installed 
in  their  power  house  another  turbo-generator  set  of  1563 
kv.a.  capacity,  3G00  R.P.M.,  2300  volt,  two  phase.  The  set 
is  arranged  for  condensing  operation  and  runs  in  parallel 
with  a  1500  kv.a.  turbine  and  580  kv.a.  and  350  kv.a.  engine- 
driven  generators.  The  new  turbo-generaltor  is  excited 
from  d.c.  busses,  to  which  are  connected  a  50  kw.  engine- 
driven  exciter  and  a  30  kw.  motor  driven  exciter.  The  tur- 
bine is  of  the  impulse  type  with  wheel  casing  split  horizon- 
tally, the  steam  inlet  and  exhaust  being  in  the  lower  half 
of  the  casing.  The  turbine  and  generator  are  connected 
by  rugged  tie  pieces  carrying  the  oil  reservoir  and  pump. 
This  arrangement  is  particularly  adapted  to  allow  free  and 
uniform  expansion,  thus  insuring  accurate  alignment.  The 
turbine  is  operated  at  l.">0  lbs.  steam  pressure  at  the  throt- 
tle and  00  degrees  Fahrenheit  superheat,  with  not  more 
than  two  inches  back  pressure  in  the  exhaust  chamber  of 
the  turljine. 

The  condenser  is  of  the  Wheeler  improved  surface  type 


1563  kv.a.,  3600  r.p.m.,  2300  v.  Curtis  turbo-generator  set, 
Lethbridge,  Alta. 

with  seamless  brass  tubes,  with  the  Hotwell  chamber  bolt- 
ed under  the  condenser  shell.  Radio-Jet  air  pumps  and  a 
ten-inch  circulating  pump  of  the  centrifugal  type  have  been 
installed.  The  usual  accessories,  including  copper  expansion 
joint,  exhaust  valve,  relief  valve  and  Cochrane  steam  sep- 
arator make"  up  the  complete  equipment  for  this  unit. 

The  whole  equipment  was  supplied  by  and  installed  un- 
der the  supervision  of  the  Canadian  General  Electric  Com- 
pany of  Toronto. — G.  N.  T. 


You  Have  an  Appointment  on  Tuesday 
Evening,  November  25 

Mr.  J.  M.  Wakeman,  general  manager  Society 
for  Electrical  Development,  will  be  in  Toronto  on 
Monday  and  Tuesday,  November  24  and  25.  A  gen- 
eral meeting  of  electrical  men  is  being  planned  for 
Tuesday  evening,  probably  at  the  King  Edward 
Hotel,  when  Mr.  Wakeman  will  give  an  address. 
More  complete  details  will  be  announced  later. 
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Montreal  illumination  for  Prince  of  Wales'  visit — C.  P.   R.  Windsor  Station 


Windsor  Station  Illumination  for  the  Prince 

From  the  electrical  point  of  view,  the  most  effective 
and  extensive  scheme  of  decoration  in  Montreal  during 
the  visit  of  the  Prince  of  Wales  was  at  the  Windsor  Sta- 
tion of  the  C.P.R.  The  plan  was  designed  by  Mr.  J.  W. 
Bell,  the  superintendent  of  the  building,  and  carried  out 
by  the  Denis  Advertising  Signs  Ltd.  The  work  took  six 
weeks  to  complete,  and  in  order  to  wire  the  building  and 
instal  the  lamps,  it  was  necessary  to  use  tackle,  chairs  and 
boats  to  reach  the  more  inaccessible  places. 

The  wiring  used  on  three  sides  of  the  depot  measured 
V/i  miles  and  the  lamps  numbered  7,700.  There  were  three 
main  leads,  three  wire  system,  the  power  being  supplied 
by  the  Montreal  Light,  Heat  and  Power  Consolidated.  In 
the  Prince  of  Wales  Feathers,  which  were  13  ft.  in  height, 
there  were  242  lights,  and  two  maple  leaves,  each  12  feet 
high,  contained  145  lights,  while  there  were  55  lights  in 
each  of  the  four  illuminated  crowns.  The  lights  were  of 
10  watts  capacity.  Four  flood  lights,  each  1,000  watts, 
were  employed  to  illuminate  a  large  flag  on  the  top  of  the 
tower.  Besides  the  electrical  decoration,  there  was  a  large 
display  of  flags,  streamers  and  shields. 


British  Columbia  Technical  Association 

The  British  Columbia  Technical  Association  held  its 
first  banquet  towards  the  end  of  October  in  the  University 
Club,  Vancouver.  Due  to  the  increased  interest  taken  in  the 
organization  by  all  classes  of  technical  men  the  executive 
planned  to  combine  the  business  meeting  with  a  social  func- 
tion and  success  attended  the  first  effort  in  this  connection. 
About  a  hundred  representatives  of  civil,  electrical,  mechani- 
cal and  mining  engineering  were  present.  Mr.  E.  G.  Mathe- 
son,  professor  of  civil  engineering  in  the  University  of  Brit- 


ish Coknnbia,  presided  and,  in  the  course  of  an  interesting 
address,  outlined  the  important  functions  which  it  had  fallen 
to  the  lot  of  technically-trained  men  to  perform  in  the 
modern  world. 

The  development  of  industry  and  of  the  resources  of 
the  country  was  in  a  great  measure,  said  the  speaker,  de- 
pendent on  the  work  of  technical  men  engaged  in  engineer- 
ang  and  allied  professions.  Engineering  and  scientific  de- 
velopment entered  into  matters  affecting  the  daily  life  of 
every  civilized  community  to  a  degree  which  was  not 
always  appreciated. 

It  was  part  of  the  aim  of  the  association  to  cultivate 
a  greater  measure  of  public  recognition  and  improved  status 
as  applied  to  the  work  of  qualified  technical  men,  to  establish 
some  more  definite  basis  for  computing  the  value  of  tech- 
nical service  and  also  to  further  the  interests  of  the  com- 
munity at  large  encouraging  the  employment  of  properly 
qualified  men  where  work  of  an  important  engineering  or 
technical  nature  had  to  be  performed. 

Prof.  Matheson  sketched  the  activities  of  tthe  associa- 
tion and  pointed  out  that,  although  the  organization  was 
only  about  eight  months  old,  the  membership  was  already 
350,  and  a  total  of  300  was  expected  by  the  end  of  this 
year. 

Following  the  banquet,  business  was  transacted  and  this 
was  followed  by  a  musical  programme.  The  secretary-treas- 
urer of  the  association  is  Mr.  R.  Snodgrass,  812  Board  of 
Trade  Building,  Vancouver,  B.  C. 


It  is  stated  that  in  recent  tests  at  Erie,  Pa.,  of  a  new 
gearless  passenger  locomotive,  developed  at  the  works  of 
the  General  Electric  Company,  the  electric  locomotive  suc- 
ceeded quite  easily  in  defeating  two  steam  locomotives  in 
a  tug-of-war. 
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The  Booth-Hall  Electric  Furnace 

 By  W.  K.  Booth*  


The  principal  difTerence  between  the  various  makes  of 
electric  furnaces  is  the  metliod  in  which  the  power  is  in- 
troduced in  the  furnace.  The  general  metallurgical  opera- 
tions of  practically  all  electric  arc  furnaces  are  the  same. 
The  method  of  power  regulation  and  bringing  the  power  to 
the  furnace  frequently  means  greater  or  less  cost  in  furnace 
operation  and  governs,  to  a  considerable  extent,  the  manner 
in  which  the  furnace  lining  may  be  put  in  and  consequently 
the  refractory  cost  and  the  loss  of  time  due  to  furnace  shut- 
downs. 

Electric  arc  furnaces  may  be  broadly  divided  into  two 
classes: — 

(1)  Vertical  arc  furnaces, 

(a)  conducting  hearth, 

(b)  non-conducting  hearth; 

(2)  Horizontal  arc  furnaces. 

It  is  not  the  purpose,  here,  to  enter  into  a  discussion 
of  the  merits  of  the  various  types  of  arc  furnaces,  but  more 
particularly  to  describe  a  new  type  of  electric  furnace  which 
has  been  developed  during  the  last  year  and  which  is  known 
as  the  Booth-Hall  electric  furnace. 

The  Booth-Hall  electric  furnace  comes  under  class  1 
(a)  above,  and  is  illustrated  diagrammatically  in  Figs.  1 
to  4. 

Fig.  1  is  a  longitudinal  section  of  the  two-phase  electric 
furnace  with  the  auxiliary  electrode  resting  upon  the  charge 
and  arcs  drawn  between  the  main  electrodes  and  the  charge. 
A  pool  of  metal  is  shown  forming  on  the  hearth  of  the 
furnace. 

Fig.  2  is  a  diagram  of  a  transverse  section  of  the  two- 
phase  electric  furnace,  showing  the  crossing  action  of  the 
currents  in  the  bath  and  the  grids  embedded  in  the  hearth. 

Fig.  3  is  a  diagrammatic  representation  of  the  electrical 
connections  for  the  two-phase  electric  furnace  employing 
two  single-phase  Scott-connected  transformers.  This  dia- 
gram shows  the  connections  from  the  transformer  terminals 
to  the  main  electrodes  and  to  the  auxiliary  electrode  and 
grids.  A  two-phase  electric  furnace  so  connected  gives  a 
balanced  load  on  a  three-phase  power  service.  The  auxiliary 
electrode  is  shown  in  black. 

Fig.  4  shows  diagrammatically  the  arrangement  of  main 
and  auxiliary  electrodes  in  single,  two,  and  three-phase 
Booth-Hall  furnaces.  The  auxiliary  electrodes  are  shown 
in  black. 

The  furnace  is  built  either  single,  two,  or  three-pnase 
to  suit  the  conditions  at  the  place  of  installation,  the  general 
principle  being  a  furnace  having  a  solid  hearth  which  be- 
comes conductive  of  electricity  when  hot,  and  the  use  of 
an  auxiliary  electrode  which  acts  as  a  return  for  the  electric 
current  until  the  hearth  becomes  heated  and  conductive. 

In  starting  furnace  operation  on  a  cold  charge  the  auxil- 
iary electrode  is  lowered  until  it  rests  on  top  of  the  charge, 
and  the  arc  is  then  drawn  between  the  charge  and  the  main 
electrodes  or  electrode,  as  the  case  may  be,  the  auxiliary 
acting  as  a  return  for  the  main  electrode  or  electrodes. 
The  auxiliary  is  so  arranged  that  it  presses  with  its  entire 
weight  on  top  of  the  charge  and  consequently  no  arc  can 
form  underneatli  the  auxiliary;  experience  has  demonstrated 
that  no  arc  does  form.  The  auxiliary  is  connected  in  par- 
allel with  the  conducting  hearth,  and  when  the  main  elec- 
trodes or  electrode  have  melted  enough  metal  to  form  a 
pool  on  the  bottom,  the  hearth  becomes  conductive  and  the 

*  Before  Institution  of  Electrical  Engineers. 


auxiliary  is  withdrawn  from  contact  with  the  charge.  In 
a  cold  furnace  the  auxiliary  is  in  operation  from  30  to  4.') 
minutes,  and,  in  a  furnace  which  is  hot,  less  than  15  min- 
utes; that  is,  only  long  enough  to  assure  a  positive  start  of 
the  furnace  and  a  balanced  load  on  the  power  company's 
line. 

Furnaces  from  ton  to  (5  tons'  holding  capacity  are 
generally  built  for  two-phase  operation,  taking  power  from 
three-phase  service  by  means  of  Scott-connected  transff)ur.- 
ers,  as  shown  diagrammatically  in  Fig.  3.  In  the  hearth  of 
the  Booth-Hall  two-phase  electric  furnace  two  sets  of  grids 
are  embedded,  which  are  electrically  insulated  from  each 
other  and.  are  so  related  to  the  main  electrodes  that  the 
current  of  tfie  two  phases  cross  in  the  bath,  thus  giving  a 
maximum  of  circulation  of  the  molten  metal  and  causing, 
in  conjunction  with  the  effect  of  the  bottom  heating,  a  very 
thorough  mixing  of  the  metal  in  the  bath.  This  action  can 
readily  be  observed  on  looking  into  the  furnace  after  the 
charge  has  entirely  melted.  The  conducting  grids  are  placed 
as  far  as  possible  from  the  heated  interior  of  the  furnace, 
and  experience  has  shown  that  they  never  become  over- 
heated or  require  special  cooling.  The  grids  are  so  con- 
structed as  tf)  handle  large  currents,  furnishing  large  areas 


I  1 


Longitudiaal  section 

Fig.  I. — Booth-Hall  two-phase  furnacf 


of  contact  with  the  material  of  the  conducting  bottom,  and 
preventing  local  heating  due  to  contact  resistance. 

By  the  use  of  the  auxiliary  electrode  a  positive  start  of 
the  furnace  is  guaranteed,  and  there  is  no  possibility  of  fail- 
ure to  secure  contact.  Each  main  electrode  is  independen: 
of  the  other,  as  there  are  no  arcs  in  series,  and  consequently 
the  regulation  of  the  furnace  is  very  simple,  giving  a  bal- 
anced polyphase  load  on  the  power  service  lines.  As  with 
the  two-phase  connection  there  are  only  two  electrodes  to 
regulate,  this  offers  the  minimum  number  of  electrodes  for 
a  balanced  polyphase  load,  and  the  smaller  the  number  of 
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electrodes  requiring  regulation  the  smoother  becomes  tbi 
furnace  operation. 

The  hearth  is  either  acid  or  basic,  as  desired,  and  in  eac!i 
case  is  at  least  24  inches  (60  cm.)  in'  thickness,  being  sin- 
tered in  place  layer  by  layer  and  forming  a  monolithic  mass. 
By  using  the  main  electrodes  in  conjunction  with  the  auxil- 
iary, the  materials  of  the  hearth  are  sintered  together  i  i 
thin  layers  similar  to  open-hearth  practice,  thus  forming  a 
very  durable  bottom  and  making  the  danger  of  run-outs  :i 
minimum.  The  furnace  hearth  is  consequently  solid,  witli 
no  water  cooling  of  any  kind.  With  the  basic  hearth,  dead 
burned  dolomite  is  u.sed  to  maintain  the  slag  line;  in  the 
acid  furnace,  ground  ganister  is  used  for  the  same  purpose. 
The  conducting  hearth  gives  a  uniform  bottom  heating  of 
the  entire  bath,  prevents  sculls,  and  makes  speedier  and 
more  thorough  distribution  of  the  heavier  alloys,  which  tend 
to  sink  to  the  bottom  of  the  bath.  The  effect  of  this  bottom 
heating  is  considerable,  and  has  been  accurately  measure  1 
on  Booth-Hall  furnaces  in  continuous  operation. 

With  the  two-phase  electric  furnace  a  minimum  of  elec- 
trode consumption  is  secured,  due  to  the  fact  that  a  mini- 
mum number  of  electrodes  for  a  balanced  polyphase  load 
is  used.  This  means  fewer  electrodes  to  handle,  less  elec- 
trode breakage,  and  less  surface  burning.  The  loss  on  the 
auxiliary  electrode  is  small,  because  it  is  in  operation  for 
such  a  comparatively  short  time.    The  electrode  jaws  are 

Hain  electrodes 


Bu^Dar 


Busbar 


Transverse  section 

Fig.  2. — Booth-Hall  two-phase  furnace. 

made  so  that  the  electrodes  can  be  gripped  or  released  by 
turning  a  handwheel  or  lever  at  the  side  of  the  furnace  and 
it  is  not  therefore  necessary  for  the  melter  to  climb  on  top 
of  his  furnace  when  changing  the  grip  on  the  electrodes. 
The  electrode  jaws  are  arranged  in  segments  so  as  to 
take  up  and  adjust  themselves  to  the  inaccuracies  in  the 
surface  of  the  electrodes. 

A.  roomy  charging  door  of  special  construction  is  pro- 
vided in  the  rear  of  the  furnace  and  another  door  in  front 
over  the  tap.  This  construction  is  very  similar  to  the  open 
hearth  and  permits  a  battery  of  furnaces  to  be  arranged 
side  by  side  and  a  charging  machine  to  serve  them  all. 
The  furnace  tilts  or  rocks  backward  as  well  as  forward, 
and  slagging  operations  can  be  handled  from  either  the 
rear  or  the  front  as  desired.  The  door  is  designed  so  that 
it  comes  flush  against  the  door  frame,  sealing  the  opening, 
and  cannot  swing  open  of  its  own  accord.  This  prevents 
air  getting  into  the  furnace  and  also  prevents  excessive 
losses  of  heat  through  the  door.    The  door  can  be  opened 


anywhere  from  a  few  inches  to  full  open  when  inspecting 
the  bath,  taking  tests,  or  pushing  scrap  from  the  sides  of 
the  furnace  into  the  bath,  thus  protecting  the  melter  from 
the  heat  of  the  furnace  and  preventing  great  radiation  loss. 
Any  warping  of  the  door  or  frame  does  not  affect  the 
operation  of  the  door  or  its  sealing  of  the  opening  when 
closed. 

The  furnace  is  motor  tilted,  in  all  sizes,  for  pouring,  but 
is  arranged  so  that  it  can  be  tilted  by  hand  in  emergency  if 
the  motor  fails  to  operate.  The  smaller  sizes  of  furnace  are 
built  for  hand  operation  only,  if  desired.  All  parts  of  the 
tilting  mechanism,  including  gears  and  motors,  are  arranged 
so  that  they  do  not  come  beneath  the  furnace  and  there- 


FiG.  3. — Electrical  connections  of  BoothrHall  two-phase 
furnace. 

fore  there  is  nothing  under  the  furnace  than  can  be  injured 
in  case  of  a  run-out. 

The  main  electrodes  are  arranged  for  automatic  regu- 
lation and  also,  in  every  case,  so  that  they  can  be  regulated 
by  hand  in  case  the  regulators  or  motors  should  require 
repair. 

The  importance  of  power  control  is  universally  recog- 
nized, especially  when  refining  operations  are  carried  on. 
In  the  Booth-Hall  electric  furnace  the  power  input  can  be 
maintained  at  any  point  from  one-fourth  to  full  load  by 
means  of  proper  voltage  reduction  and  control  switches. 


Fig.  4 — Diagrammat- 
ic  representation  of 
electrode 
arrangement 


Tluree-pTiase 

In  making  steel  for  the  ordinary  grade  of  ste.-l  cast- 
ings, the  Booth-Hall  electric  furnace  has  operated  with  a 
power  consumption  as  low  as  446  kilowatt-hours  per  2,000 
lb.  (906  kg.)  of  steel  poured,  but  the  average  will  be  be- 
tween 500  and  550  kilowatt-hours  per  net  ton  for  continu- 
ous operation.  In  one  of  the  4-ton  furnaces  a  considerable 
quantity  of  low  phosphorous  pig  iron  has  been  made  run- 
ning over  0.035  per  cent,  in  phosphorous  and  sulphur,  al.^o 
special  steels  requiring  refining  with  two  or  more  slags, 
the  power  consumption,  of  course,  depending  upon  the  de- 
gree of  refining  required. 
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Water  Power  Resources  of  British  Columbia 

Comprehensive  Report  Issued  by  the  Commission  of  Conservation  of  Canada 
—  Coast  Province  Boasts  3,000,000  Horse  Power 


"Water  Powers  of  British  Columbia"  is  the  title  of  a 
report  upon  this  subject  just  published  by  the  Commission 
of  Conservation,  under  the  authorship  of  its  consulting 
engineer,  Mr.  Arthur  V.  White.  The  report  is  a  very  com- 
plete compendium  of  data  relating  to  the  water-power  re- 
sources of  British  Columbia.  Commenting  broadly  upon 
the  report,  we  would  say  that  it  may  be  divided  into  four 
main  sections.  First  of  all,  in  Chapters  I  to  VI,  there  is 
a  statement  of  the  guiding  principles  which  should  govern 
the  conservation  and  utilization  of  inland  waters,  and 
a  description  of  certain  important  features  which  should 
characterize  reliable  water-power  data.  These  chapters  also 
include  a  comprehensive  historical  survey  of  water  legis- 
lation in  the  Province,  together  with  discussions  of  sub- 
jects cognate  there,  such  as  the  procedure  to  obtain 
water  rights;  electrical  inspection;  and  the  exportation  of 
electrical  energy. 

The  second  main  section,  comprising  Chapters  VII 
to  XIV,  deals  with  the  physical  characteristics  of  British 
Columbia — its  topographic  and  climatic  features  as  they 
relate  to  the  development  of  water  power.  A  description 
is  also  given  of  the  chief  provincial  developed  and  undevel- 
oped powers,  and  there  is  included  a  very  useful  chapter 
dealing  with  surveys  and  maps  of  British  Columbia.  In 
connection  with  the  topographic  descriptions  and  power- 
site  tables,  the  Province  has  been  conveniently  divided 
into  five  districts,  corresponding  to  the  main  drainage 
areas,  namely,  the  Columbia  River  and  tributaries,  Fraser 
River  and  tributaries,  Vancouver  Island,  Mainland  Pacific 
Coast,  and  the  Mackenzie  River  tributaries. 

The  third  main  section  of  the  report,  comprising  Chap- 
ters XV  to  XVIII,  inclusive,  presents  in  very  compact  form 
digests  of  stream-flow,  meteorological  and  other  hydrome- 
tric  records. 

What  may  be  termed  the  fourth  section,  includes  the 
appendices  containing  hydraulic  conversion  tables  and 
convenient  equivalents,  a  list  of  bench  marks,  and  a  com- 
prehensive and  classified  bibliography.  It  may  be  remark- 
ed that,  owing  to  the  pains  taken  in  the  compilation  of  this 
bibliography  of  over  200  items  relating  particularly  to  Bri- 
tish Columbia,  one  has  here  a  ready  guide  to  the  literature 
relating  to  the  history  and  natural  resources  of  the  Pro- 
vince. Classification  is  made  under  broad  subject  head- 
ings, as  follows: 

I.  General  reference  works. 
II.  Guides,  handbooks  and  other  publications,  giving 
descriptive  information  and  historical  data  relat- 
ing to  various  natural  resources  of  the  Province. 
III.  Topography — Government  and  other  publications 
containing  descriptions  of  the  physical  charac- 
teristics of  various  watersheds. 

IV.  Travel  and  Exploration — Mountaineering  and 
other  sport. 

V.  Histories  and  works  of  historical  interest,  includ- 
ing North  West  Coast  Voyages,  Hudson's  Bay 
('ompany  Af¥airs,  International  Waters,  Boun- 
aries,  Treaties. 

The  report  concludes  with  an  unusually  full  index — a 
feature  too  often  "sidestepped." 


The  Report  in  Detail 

Too  frequently  in  reports  on  water-power  resources  it 
has  been  the  tendency  to  deal  with  power  developed  ex- 
clusively, without  adequately  considering  such  related  sub- 
jects as  domestic  and  municipal  supply,  agriculture  and  ir- 
rigation, navigation,  fisheries  and  riparian  rights.  In  this  . 
report,  however,  the  author,  although  dealing  with  water- 
power  resources,  has  recognized  the  fact  that  water  power 
is  but  one  of  the  important  uses  to  which  inland  waters 
may  be  applied.  This  aspect  of  the  subject  is  discussed 
in  Chapter  I,  in  which  reference  is  also  made  to  the  pau- 
city of  information  available,  respecting  British  Columbia 
water  powers  at  the  time  the  Commission  of  Conservation, 
with  the  co-operation  of  the  Provincial  Government,  under- 
took this  work.  The  comprehensiveness  of  the  report's 
outlook  upon  the  water-power  situation,  as  above  indicated, 
may  well  be  understood  from  a  consideration  of  some  of 
the  sub-headings  of  this  chapter,  which  deal  with  such  sub- 
jects as:  "Run-ofiF  and  Forests;"  "Water-Power  and  Agri- 
culture," including  a  special  reference  to  the  necessity  of 
conserving  the  underground  waters;  Water-Power  and  Ir- 
rigation," where,  it  is  pointed  out,  that  irrigation  tends  to 
the  permanent  settlement  of  the  country,  and  that  conse- 
quently, in  the  majority  of  cases,  the  use  of  water  for  irri- 
gation will  result  in  more  widespread  benefit  than  if  other- 
wise used;  "Water-Power  and  Navigation,"  where  it  is 
pointed  out  that  power  possibilities,  under  certain  cir- 
cumstances, are  frequently  regarded  as  of  less,  or  as  of 
only  incidental,  value,  when  compared  with  the  interests  of 
navigation.  A  list  is  here  given  of  the  navigable  inland 
waters  of  British  Columbia. 

Under  "Water  Power  and  Fisheries"  the  serious  con- 
sequences to  the  fishing  resources  resulting  from  obstruc- 
tions which  prevent  the  free  passage  of  salmon  and  other 
fish  is  referred  to  as  being  vital  in  its  bearing  upon  power 
development.  The  author  points  out  that  no  development 
for  power  or  irrigation  should  be  permitted  on  any  of  the 
salmon  streams  without  fully  safeguarding  the  fishing  in- 
dustry. Under  "Inland  Waters  and  Mining,"  it  is  empha- 
sized that  the  mining  industry  in  British  Columbia  has  ex- 
erted a  marked  influence  upon  the  laws  relating  to  the  use 
of  water-power  and  water,  a  fact  to  be  expected  on  ac- 
count of  the  important  part  which  water  and  water-power 
have  played  in  mining  development.  The  important  sub- 
ject of  the  "Pollution  of  Inland  Waters,"  is  dealt  with  at 
some  length,  and  reference  is  made  to  the  pollution  by 
factory  and  industrial  wastes,  including  the  serious  damage 
occasioned  by  accumulation  in  streams  of  logging  waste 
and  other  wood  debris,  such  debris  constituting  a  serious 
menace  to  bridges,  public  highways,  water-power  develop- 
ment, etc.  As  is  well  known,  "Inland  Waters  Attract  Tour- 
ists," and  under  this  heading  it  is  pointed  out  that  where 
care  is  exercised  to  conserve  scenic  and  sporting  assets, 
such  constitute  an  attraction  for  tourists,  often  a  means 
of  bringing  much  revenue  into  the  country.  Reference  is 
also  made  to  the  important  international  character  of  some 
of  British  Columbia's  streams  and  lakes. 

Water  Power  Data 

Chapter  II  of  the  report  is  devoted  to  a  clear-cut  dis- 
cussion of  water-power  data.    Consequent  upon  the  great 
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advance  in  the  industrial  arts  which  took  place  with  the 
employment  of  steam,  and  which  has  been  tremendously 
accentuated  by  the  employment  of  electricity,  there  has  been 
greatly  increased  demand  for  power,  with  the  result  that 
in  recent  years  there  has  been  a  great  stock-taking  of 
water-power  assets,  especially  by  governmental  agencies. 
It  is  emphasized  that  an  accurate  knowledge  of  the  physi- 
cal characteristics  of  various  "watersheds  and  of  the  basic 
physical  factors  will  alone  enable  a  proper  estimate  to  be 
made  of  the  potentialities  of  proposed  developments.  The 
effort  required  to  secure  these  results  takes  time,  and  with- 
out such  information  a  prospective  investor  is  not  in  a 
position  to  form  a  sound  independent  judgment  respecting 
some  of  the  basic  factors  involved  in  any  project  that  may 
be  under  consideration. 

Naturally,  water  powers  more  easily  developed,  with 
good  storage  available  and  situated  near  centres  of  popula- 
tion, have  the  greatest  value.  The  author  points  out  that 


The  Province  of  British  Columbia  has  encountered  ex- 
ceptional difficulties  in  connection  with  the  uses  arid  ad- 
ministration of  its  inland  waters.  Indeed,  no  province  of 
the  Dominion  has  had  such  difficult  problems  to  contend 
with.  The  chapter  dealing  with  the  provincial  water  laws 
gives  an  historical  survey  of  water  legislation  in  British 
Columbia,  which  is  most  interesting,  even  for  those  who 
have  not  the  'legal  mind.'  Commencing  in  1858  with  the  re- 
vocation of  the  Royal  License  of  exclusive  trade  issued  to 
the  Hudson's  Bay  Company,  the  author  deals  analytically 
with  the  various  proclamations,  regulations  and  acts,  com- 
prising over  eighty  separate  enactments,  down  to  the  legis- 
lation now  in  force.  Commencing  with  early  colonial  days, 
we  note  the  provincial  water  legislation  taking  form  in 
connection  with  early  mining  activities  along  the  Fraser 
River  and  in  the  Cariboo  district.  There  was  little  either 
in  the  common  law  of  England,  or  in  the  statutes  of  older 
commonwealths  which  could  adequately  serve  as  a  pre- 
cedent for  the  solution  of  many  of  the  problems  peculiar- 
ly associated  with  the  use  of  waters  in  British  Columbia. 
The  earliest  regulations  disclose  the  application  of  the 
principle  which  has  been  maintained  throughout  the  whole 


Left — Helmoken  Fall,  near  mouth;  sheer  fall  of  450  feet 
Right — Elk  Fall,  Campbell  River,  Vancouver  Island 


it  is  as  necessary  to  difTerentiate  between  water  powers 
as  it  is  to  differentiate  in  the  case  of  agricultural  lands, 
timber  tracts,  fisheries  or  any  other  natural  resources  vary- 
ing in  quantity,  quality  and  situation.  Examples  are  given 
to  show  how  neglect  to  assemble- rightly  or  to  properly  in- 
terpret essential  physical  data  has  been  responsible  for  many 
serious  financial  and  other  failures. 

This  chapter  is  replete  with  good  counsel  fortified  by 
apt  illustration,  all  presented  with  a  view  to  protecting  the 
investor  against  loss  through  embarking  upon  projects 
without  making  the  proper  preliminary  investigations.  A 
word  is  added  counselling  that  the  Government  'should 
make  provision  for  flowage  easement  along  the  shores  of 
lakes  and  rivers  in  order  to  prevent  the  erection  of  build- 
ings and  the  carrying  out  of  other  permanent  improvements 
on  low-lying  lands  bordering  lakes  and  streams;  the  con- 
tention being  that  it  is  generally  cheaper  to  make  such 
reservations  than  it  is  to  settle  claims  for  damages  through 
flooding. 


of  the  legislation,  which  principle  really  constitutes  the 
chief  strength  of  the  law.  It  has  been  termed  the  "Doc- 
trine of  Beneficial  Use."  Briefly  enunciated,  it  simply  means 
that  any  rights  or  privileges  granted  to  a  water  user  are 
forfeited  if  he  fails  to  continue  to  apply  the  water  allotted 
to  him  to  beneficial  use;  the  idea  being  that  if  the  user  does 
not  employ  the  water  beneficially,  then  he  must  step  aside 
and  allow  someone  else  the  opportunity  of  doing  so.  No 
one  party  is  permitted  to  usurp  rights  to  the  exclusion  of 
the  rights  of  others.  The  law,  as  now  formulated,  deals 
with  the  use  of  water  for  mining,  for  municipal  purposes, 
for  irrigation,  for  log  driving,  for  power,  as  well  as  for 
other  purposes.  The  Province  is,  by  law,  constituted  the 
owner  of  the  water,  and  leases  it  out,  under  specified  rental 
and  conditions,  for  a  term  of  j^ears.  By  the  development 
of  its  present  comprehensive  water  code,  British  Columbia 
possesses  one  which,  as  the  author  states,  "under  wise  ad- 
ministration, cannot  fail  to  promote  the  welfare  of  the 
citizens  of  British  Columbia  and  will,  under  the  Canadian 
form  of  government,  undoubtedly  stand  the  test,  alike  of 
time  and  of  all  litigation  that  may  be  brought  against  it." 
Those   responsible   for   safeguarding  and   transmitting  the 
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underlying  principles  embodied  in  this  legislation  from  the 
early  clays  to  the  present  time,  deserve  the  greatest  credit. 

The  chapter  includes  a  "Chronological  Key  to  Water 
Legislation  in  British  Columbia"  and  closes  with  a  "Brief 
Memorandum  Respecting  Procedure  to  Obtain  a  Water 
License."  The  footnote  and  other  citations  of  authorities 
in  this  and  other  chapters  manifest  the  care  with  which 
the  repcjrt  has  been  compiled. 

Electrical  Inspection 

Two  chapters  are  devoted  to  electrical  insi)ection. 
Chapter  V  deals  with  inspection  by  the  Province.  As  deve- 
lopment of  electrical  energy  in  British  Columbia  increased 
and  accidents  arising  from  its  use  multiplied,  it  was  evi- 
dent that  steps  should  be  taken  to  protect  the  public  more 


i 
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Typical  natural  mountain  reservoirs.  Anne  and 
Joseph  lakes  on  tributary  to  Indian  river..  Many 
small  lakes  at  high  elevation  may  be  developed  for 
storage. 


adequately  from  such  accidents.  It  was  recognized  further 
that  companies  should  be  protected  from  unjust  claims 
made  by  injured  parties;  companies  also  sought  protection 
from  such  pressure  as  might  be  placed  upon  them  by  muni- 
cipalities desiring  to  impose  restrictions  upon  operation 
which  might  prove  unnecessarily  onerous.  These  subjects 
are  discussed,  and  there  is  appended  an  extensive  list  de- 
scriptive of  the  principal  power  installations  which  come 
within  the  jurisdiction  of  the  Provincial  Electrical  Energy 
Inspection  Act  and  of  the  regulations  complementary 
thereto. 

In  Chapter  VI.  is  recorded  an  instructive  survey  of 
electrical  inspection  by  the  Dominion  of  Canada  and  of 
facts  pertinent  to  the  exportation  of  electricity.  The  his- 
tory of  these  subjects  is  traced  from  the  British  North 
America  Act  of  1867,  and  it  is  shown  how,  when  stringent 
measures  of  inspection  were  being  applied  to  gas  com- 
panies, those  interested  in  the  gas  industry  urged  that  the 


activities  of  their  competitors  from  the  electrical  field 
should  likewise  be  placed  under  regulation  corresponding 
to  the  restrictions  in  force  with  respect  to  gas.  The  por- 
tion of  this  chapter  which  traces  the  evolution  of  the  Elec- 
tricity and  Fluid  Exportation  Act  is  of  special  interest. 
It  is  shown  how  the  forces  operating  to  produce  this  legis- 
lation eventually  found  expression  in  the  Boundary 
Waters'.  Treaty  between  Great  Britain  and  the  United 
States.  This  chapter  comprises  a  critical  study  of  such 
inter-related  subjects  as  the  International  Waterways'  Com- 
mission, Burton  Act,  Fluid  Exportation  Act,  Boundary 
Waters'  Treaty,  International  Joint  Commission,  and  of 
the  functions  exercised  by  the  Secretary  of  War,  Wash- 
ington, D.C.,  by  the  Department  of  Inland  Revenue,  Otta- 
wa, by  the  Province  of  British  Columbia,  and  by  other  or- 
ganizations dealing  with  the  subjects  of  the  inspection  of 
electricity  and  its  exportation  and  importation. 

Maps  anid  Surveys 

In  connection  with  water-i)ower  development  and  the 
acquirement  of  lands  and  privileges  relating  thereto,  those 
interested  are  greatly  dependent  upon  maps  embracing  the 
territory  involved.  Sometimes  it  is  difficult  even  to  ascer- 
tain what  may  be  available  in  the  way  of  maps,  or  to 
which  government  agency  application  could  most  directly 
be  made.  In  this  report.  Chapter  VIII.,  commencing  with 
the  surveys  of  1778  made  by  Captain  James  Cook,  gives  a 
brief  history  of  surveying  and  mapping  operations  in  Bri- 
tish Columl)ia.  Various  detailed  lists  of  maps  are'  furnish- 
ed, giving  for  each  map  the  title,  publication  number,  year 
of  issue,  scale  and  usually  the  approximate  size.  It  is  also 
shown  from  which  branches  of  the  Federal  and  Provincial 
Government  services  each  class  of  map  is  obtainable. 
Power  Site  Tables  and  Topography 

There  are  six  chapters,  IX  to  XIV  inc.,  devoted  to  topo- 
graphic descriptions  of  portions  of  the  Province  and  to  the 
presentation  of  the  tabulated  water-power  sites.  First,  the 
topographic  and  climatic  features  of  the  Province  as  a  whole 
are  indicated  and  discussed  in  their  relationship  to  the  dis- 
tribution and  characteristics  of  the  water-powers  of  the  Pro- 
vince. The  purpose  of  this  chapter  is  well  expressed  in  its 
opening  paragraph,  which  states: 

"To  convey  a  satisfactory  knowledge  of  the 
water-power  possibilities  of  British  Columbia,  it  is 
necessary  to  set  forth  the  general  topography  of  the 
province  and  the  situation  and  character  of  the  moun- 
tain ranges  which  so  largely  influence  the  climate 
and  the  distribution  of  precipitation." 

The  obtaining  of  an  understanding  of  the  prominent  na- 
tural features  is  assisted  by  the  physiographic  map  included 
in  the  report. 

For  purposes  of  presentation  of  the  water-power  data, 
the  water-powers  have  been  grouped  under  five  main  sub- 
divisions:. The  Columbia  River  and  tributaries,  the  Eraser 
River  and  tributaries,  Vancouver  Island,  the  Mainland  Pa- 
cific Coast  and  adjacent  islands,  the  Mackenzie  River  tribu- 
taries. 

Each  of  the  chapters  consists  of  a  topographic  descrip- 
tion of  each  district  with,  when  necessary,  a  more  detailed 
reference  to  individual  watersheds.  These  descriptions  are 
followed  by  the  power-site  tables. 

The  Report  directs  attention  to  the  necessity  of  care- 
fully weighing  the  statements  made  in  Chapter  X  relating 
to  "Description  of  Power-Site  Tables,"  which  applies  to  all 
the  tables,  and  indicates  the  scope  and  limitations  of  these 
data.  It  is  pointed  out  that  in  making  the  estimates  effort 
has  been  made  to  keep  on  the  conservative  side.  It  is  also 
pointed  out  that,  owing  to  the  fact  that  the  confines  of 
watershed  areas  and  the  run-ofTs  from  many  of  the  similar 
streams  are  unknown,  estimates  in  such  cases  can  only  in- 
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dicate  possibilities.  The  power-site  tables  involve  some  GOO 
streams,  on  some  of  which  several  sites  are  noted.  On 
some  streams,  although  no  power-sites  are  definitely  known, 
notes  are  appended  indicating  such  information  as  is  avail- 
able. An  index  map  accompanies  the  report,  showing  the 
positions  of  all  the  power-sites  listed.  The  numbering  of 
the  sites  follows  a  well  defined  order.  The  main  stream  in 
each  case  is  first  dealt  with  in  ascending  order,  and  subse- 
quently the  tributaries,  also  in  ascending  order.  It  will  be 
found  that  reference  is  very  readily  made  from  the  tab'es 
to  the  map  and  vice  versa. 

Stream-Flow  and  Meteorological  Data  | 

In  Chapters  X\'  and  X\  I.  is  given  a  concise  summary 
of  the  available  stream-flow  data  from  a  large  number  of 
stations,  including  several  records  made  in  the  United  States 
on  international  streams  or  streams  in  adjacent  territory. 
The  tables  of  stream-flow  data  have  evidently  been  com- 
piled with  special  care,  looking  to  their  serviceability  for 
water-power  studies.  A  useful  index  is  supplied  affording 
guide  to  already  published  data. 

In  Chapter  XVIII  there  is  a  very  complete  assemblage 
of  meteorological  data.  Preceding  the  meteorological  re- 
cords is  an  interesting  discussion  respecting  precipitation  and 
its  measurement.  Special  attention  has  been  paid  to  the 
.'subject  of  snow-fall  measurement.  Many  valuable  footnotes 
in  this  chapter  direct  attention  to  the  more  important  pub- 
lications relating  to  meteorological  apparatus,  methods  and 
records.  The  chapter  also  includes  an  excellent  illustration 
of  the  rain  gauge  of  the  Meteorological  Service  of  Canada. 

Maps,  Diagrams  and  Illustrations 
Two  large  special  maps,  one  showing  all  the  water- 
power  sites,  the  other  all  the  precipitation  stations,  accom- 
pany the  report.  Maps,  diagrams,  and  well-selected  illus- 
trations, are  employed  to  give  the  reader  a  broad  outlook 
upon  the  subjects  discussed  and  principles  involved.  For 
example,  in  Chapter  IX,  a  physiographic  map  and  accom- 
panying description  serve  to  convey  a  comprehensive  under- 
standing of  the  topography  of  the  Province  as  a  whole. 
Similarly  in  Chapter  XVII,  a  series  of  well-executed  dia- 
grams with  accompanying  descriptions,  shows  the  general 
trends  and  characteristics  of  both  the  hydrological  and 
meteorological    phenomena    throughout    the  Province. 

General   Comments   Respecting  Water   Powers   of  British 

Columbia 

The  water  powers  of  British  Columbia,  owing  to  the 
exceptional  physical  features  of  the  Province,  possess  a  num- 
ber of  unique  characteristics  to  which  the  report  draws 
special  attention.  Speaking  broadly,  British  Columbia  is  di- 
vided by  the  Coast  and  Cascade  ranges  into  two  regions 
climatically  distinct.  There  is  the  Pacific  littoral,  including 
Vancouver  Island,  lying  to  the  west  of  the  summit  of  these 
ranges,  and  the  interior  region,  lying  to  the  eastward.  The 
Pacific  littoral  region  has  a  maritime  climate,  with  heavy 
precipitation  and  run-oflf,  and  a  moderate  range  of  tempera- 
ture. In  many  of  its  physical  characteristics  this  territory 
resembles  that  along  the  coast  of  Norway.  In  this  coastal 
region  the  mean  annual  precipitation  varies  from  a  little  less 
than  40  inches  along  the  narrow  belt  in  the  vicinity  of  the 
Strait  of  Georgia,  where  the  mountain  ranges  of  Vancouver 
Island  exert  their  maximum  influence  to  reduce  the  precipi- 
tation on  their  eastern  side,  to  about  200  inches  near  Prin- 
cess Royal  Island,  where  the  moisture-laden  breezes  from 
the  Pacific  have  an  uninterrupted  sweep  until  they  are  de- 
flected upward  and  cooled  by  the  high,  snow-clad  moun- 
tains of  the  Coast  range,  resulting  in  heavy  precipitation. 

The  powers  along  the  coast  are  situated  within  a  short 
distance  of  tidal  water.  The  harbors  are  accessible  at  all 
times  of  the  year.    Plant  operation  troubles  due  to  ice  con- 


ditions do  not  exist.  The  report  also  explains  that,  par- 
ticularly near  the  heads  of  the  coastal  inlets,  the  mountains 
are  covered  with  snowfields  and  glaciers,  some  of  which  are 
of  vast  size.  The  melting  of  these,  especially  in  the  dry, 
clear  weather  of  summer,  materially  augments  the  stream- 
flow  available  at  times  of  insufiicient  precipitation. 

The  interior  or  easterly  region  has  what  may  be  termed 
a  continental  climate  with  much  less  precipitation,  a  greater 
range  of  temperature,  and  run-of?  characteristics  differing 
substantially  from  those  of  the  Pacific  littoral.  Within  this 
area  we  have  what  is  known  as  the  Dry  Belt,  a  region  of 
deficient  precipitation,  extending,  with  some  modifications 
due  to  local  variation  in  topography,  from  the  State  of  Wash- 
ington to  the  Yukon.  In  this  Dry  Belt  the  mean  annual 
precipitation,  the    report  shows,    varies  from    less    than  5 


Typical   view  on   coast   stream.     Power  possibilities 
apparent.     Canon   creek,   tributary   to  Toba  river 

inches  to  about  20  inches.  Many  of  the  streams,  however, 
which  traverse  this  Dry  Belt  gather  their  waters  from  val- 
leys which  penetrate  deeply  into  the  mountain  ranges  to  the 
east  and  to  the  west,  thereby  receiving  contributions  to 
their  flow  from  glaciers  and  snowfields.  Numerous  water- 
powers  are  available  on  such  streams. 

Different  From  Other  Provinces 

The  report,  by  drawing  special  attention  to  the  factors 
of  heavy  precipitation,  of  glaciers  and  snowfields  and  of 
storage  possibilities,  both  known  and  unknown,  shows  that 
many  water-power  sites,  when  fully  developed,  may  yield 
several-fold  the  power  that  could  be  obtained  from  sites  on 
streams  in  Eastern  Canada  appearing,  upon  casual  inspec- 
tion, to  possess  similar  characteristics  to  those  in  British 
Columbia.  Investigation  frequently  brings  out  marked  con- 
trast of  characteristics.  Thus  it  is  difficult  to  make  com- 
parison between  the  total  water-power  potentialities  of  such 
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a  country  as  British  Columbia  and  other  areas,  elsewhere 
situated,   differing  markedly  in  physical  characteristics. 

An  examination  of  the  data  tabulated  in  the  Report 
shows  that  the  total  estimated  water-power  of  the  Province 
is  3,000,000  Jiorse-power,  but  of  this  amount  about  500,000 
horse-power  cannot  be  considered,  at  least  for  many  years 
to  come,  in  the  light  of  economical  development,  because  of 
the  proximity  of  railways,  or  possible  interference  with  the 
salmon  industry.  The  total  available  24-hour  power  may 
be  placed  at  about  2,500,000  horse-power.  It  must  be  re- 
membered, however, — and  this  the  report  also  emphasizes — 
that  there  is  still  considerable  territory,  especially  in  the 
northern  part  of  the  Province,  to  be  more  fully  investigated. 
Therefore,  taking  into  consideration  also  the  fact  that  more 
storage  possibilities  will  undoubtedly  be  discovered,  we  may 


Stream  descending  from  Hanging  Valley.  Mackenzie 
fall,  Hazel  creek,  Toba  valley,  800  feet  fall  in  sight 

in  the  future  expect  an  increase  in  the  known  power  of  the 
Province.  In  considering  the  distribution  of  this  power,  it 
may  be  gathered  from  the  report  that  the  estimated  water 
powers  of  the  coastal  region  total  approximately  1,000,000 
horse-power,  and  the  interior  region  1,500,000  horse-power. 
Forty  per  cent,  of  the  water  power  of  the  Province  is  there- 
fore associated  with  less  than  twenty  per  cent,  of  its  area. 
In  the  Railway  Belt  there  is  about  400,000  horse-power. 
With  regard  to  the  actual  developments  in  the  Province,  it 
is  noted  that  the  installed  capacity  of  the  developed  powers 
totals,  in  round  figures,  300,000  horse-power,  of  which  some 
240,000  horse-power  are  in  the  coastal  region,  and  60,000 
horse-power  in  the  interior.  About  125,000  horse-power  of 
the  developed  power  lies  within  the  territory  known  as  the 
Railway  Belt. 

The  coastal  powers  include  the  large  developments  in 
connection  with  the  cities  of  Vancouver  and  Victoria,  sev- 
eral pulp  and  paper  mills  and  some  important  mining  de- 


velopments. In  connection  with  the  latter,  the  report  points 
out  that  the  Canadian  Collieries,  Limited,  have  found  it 
profitable  to  make  an  important  water-power  development  for 
the  purpose  of  supplying  power  to  operate  their  large  coal 
mines.  In  the  interior,  the  bulk  of  the  water-power  at  pres- 
ent generated  is  concentrated  at  the  three  power  houses  of 
the  West  Kootcnay  Power  &  Light  Company  on  the  Koot- 
enay  River.  The  power  supplies  the  mining  district  to  the 
southwest  and  various  municipalities  therein.  This  power 
has  specially  contributed  to  the  development  of  this  part  of 
the  Province.  The  three  largest  developments  at  present 
existent  are  the  British  Columbia  Electric  Railways  Com- 
pany's Coquitlam-Buntzen  development  near  Vancouver,  with 
an  installed  capacity  of  84,000  horse-power,  and  a  head  of 
400  feet;  the  Western  Power  Company  of  Canada,  with  de- 


The  only  difference  between  a  grave  and  a 
groove  is  the  slight  matter  of  depth. 


velopment  on  the  Stave  River  having  an  installation  of  40,000 
horse-power,  and  a  head  of  120  feet;  and  the  developments 
on  the  Kootenay  River  just  referred  to  have  a  total  capa- 
city of  40,000  horse-power  operating  under  heads  of  70  feet 
and  34  feet.  The  highest  head  developed  in  the  Province 
is  one  of  nearly  2000  feet  by  the  Britannia  Mining  and  Smelt- 
ing Co.,  at  Howe  Sound.  The  Jordan  River  development  of 
the  British  Columbia  Electric  Railway  Co.,  of  Vancouver 
Island,  has  a  head  of  1145  feet. 

No  Powers  of  Large  Size 

Looking  over  the  tables  one  is  impressed  with  the  fact 
that  British  Columbia  is  not  conspicuous  for  water-powers 
of  phenomenal  size.  There  are  but  three  or  four  sites  with 
potentiality  in  the  neighborhood  of  100,000  horse-power  each, 
and  only  an  odd  dozen  of  50,000  horse-power  or  over.  There 
are,  however,  some  50  known  powers  exceeding  10,000  horse- 
power each  and  a  number  of  groups  of  power-sites  on  the 
same  or  neighboring  streams  which  could  by  co-ordination 
be  linked  up  to  form  systems  aggregating  considerably  more 
than  10,000  horse-power.  Doubtless,  some  of  the  sites  at 
present  rated  below  10,000  horse-power  may  in  the  future, 
by  virtue  of  the  discovery  of  increased  storage  possibilities, 
be  able  to  yield  more  than  the  present  estimates. 

The  tables  also  reveal  the  fact  that  some  areas  of  the 
Province  are  exceptionally  well  supplied  with  water  power. 
For  example,  within  50  miles  of  Nelson  there  are  water- 
power  sites,  chiefly  on  the  Kootenay  and  Pend-d'Oreille 
Rivers,  having  an  aggregate  potentiality  of  400,000  horse- 
power, of  which  about  50,000  horse-power  has  been  de- 
veloped. Again,  within  50  miles  of  Vancouver,  there  are 
water-power  sites  aggregating  some  300,000  horse-power,  of 
which  90,000  horse-power  is  developed. 

It  is  interesting  to  note  that  Vancouver  Island,  with  its 
area  of  12,600  square  miles,  is  well  provided  with  water- 
powers  strategically  situated.  All  along  the  Pacific  coast 
there  are  hundreds  of  smaller  mountain  streams  capable  of 
furnishing  cheap  and  readily  developed  small  powers,  from 
one  to  several  hundred  horse-power  each. 

When  one  considers  the  diversified  nature  of  the  natural 
resources  of  the  Province,  it  is  recognized  that  the  water- 
powers  of  British  Columbia  have  an  exceptionally  wide  field 
of  usefulness.  The  needs  of  municipalities,  of  electric  rail- 
ways, of  manufacturing,  of  mining  operations,  of  the  forest 
resources,  including  pulp  and  paper  mills,  and  of  the  electro- 
chemical industries,  surely  suggest  great  use  for  the  water- 
powers  of  the  Province,  not  to  mention  the  probability  that 
water-power  may  be  more  extensively  used  in  connection 
with  pumping  for  irrigation. 
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Here^s  a  Christmas  Present  for  You  | 

YOUR  WINDOW  DISPLAY  I 

IS  YOUR  BEST  SALESMAN  | 

Between  now  and  Christmas  the  Electrical-Dealers  of  Can-  | 

ada  will  be  putting  forth  their  best  efforts  to  attract  the  holiday  | 

trade  and  some  fine  window  displays  will  be  shown.  | 

The  biggest  problem  before  the  electrical  industry  to-day  is  | 

not  engineering  or  manufacturing — the  real  problem  is  "  mer-  | 

chandising."  | 

We  believe  that  well  dressed  windows — goods  properly  and  | 

tastefully  displayed  and  demonstrated — are  the  most  effective  | 

means  of  increasing  the  sale  of  electrical  appliances.  j 

With  a  view  to  encouraging  the  art  of  window  dressing  | 

among  electrical  contractor-dealers,  and,  also,  having  in  mind  the  | 

value  of  the  interchange  of  good  merchandising  ideas,  the  Elec-  | 

trical  News  offers  four  prizes  for  best  dressed  windows,  under  | 

the  following  conditions:  | 


(1)    First  prize   $35.00 

Second  prize   20.00 

Third  prize   10.00 

Fourth  prize   5.00 


(2)  The  contest  is  open  to  any  electrical  contractor- 
dealer,  municipality  or  central  station  in  Can- 
ada. 

(3)  Photographs  of  window  displays  must  be  in  our 
hands  by  December  31,  1919. 

(4)  Explanatory  notes  up  to  100  words  may  be  sub- 
mitted with  each  photograph. 

(5)  The  merits  of  the  photographs  will  be  judged 
by  an  impartial  committee  of  three — one  manu- 
facturer, one  jobber,  one  contractor- dealer. 

Plan  now  to  enter  the  competition.  You  have  an  even  chance 
to  win  a  prize.  In  addition  to  that,  however,  it  is  a  dead  certainty 
that  your  effort  to  produce  a  better  window  display  will  be  re- 
flected in  your  more  abundant  Christmas  trade. 

Address  photographs  and  all  communications : 

"  Best  Window  "  Contest, 

Electrical  News, 
347  Adelaide  St.  W.,  Toronto. 
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Factors  Which  Determine  the  Success  of  a  New 
Store — Getting  Under  Way  and  Choosing  a 
Name  —  The  Dealer's  Own  Home 
Should  Be  Completely  Equipped 

Mr.  E.  A.  Drury,  one  of  the  best  and  most  favorably 
known  electrical  contractors  in  Toronto,  has  just  opened 
an  attractive  store  at  the  corner  of  Oakwood  Avenue  and 
St.  Clair  Avenue.  This  is  a  rapidly  growing-  district  and 
a  location  well  able  to  support  a  first-class  electric  store. 
Mr.  Drury  is  already  well  known  to  the  people  of  this 
district,  having  lived  a  few  doors  from  the  new  store  for 
some  years,  where  he  carried  on  a  wiring  and  contracting 
business. 

Since  the  organization  of  the  Toronto  electrical  con- 
tractors Mr.  Drury  has  been  one  of  the  most  enthusiastic 
and  helpful  memliers  of  the  ."XBsociation.  He  is  full  of  good, 
snappy  ideas,  places  them  before  his  fellow-members  in 
clear,  forceful  terms,  and  then,  best  of  all,  works  energeti- 
cally to  carry  them  to  accomplishment.  He  has  the  best 
wishes  of  his  fellow-members  for  the  highest  success  in 
his  new  venture. 

In  planning  the  details  of  a  new  store  there  are  many 
things  to  be  taken  into  consideration — location,  publicity, 
salesmen,  service,  etc.,  etc.  One  point  about  Mr.  Drury's 
store  location  is  its  proximity  to  a  very  popular  "movie" 
theatre.  In  this  connection  a  very  helpful  article  appears 
in  a  recent  issue  of  the  Journal  of  Electricity,  written  by 
M.  J.  H.  Moseley,  formerly  advertising  manager  for  the 
Western  Electric  Company.  Since  this  article  has  a  direct 
bearing  on  the  question  of  Mr.  Drury's  new  store,  we 
quote  as  follows: 

Since  I  must  have  a  place  ot  business,  the  first  con- 
sideration is  the  location  of  my  retail  store.  The  two  fac- 
tors involved  are  (1)  rent,  and  (3)  accessibility.  I  shall  pay 
as  much  rent  as  I  can  afford,  bastd  on  a  certain  estimat- 
ed volume  of  business.  Having  determined  my  maximum 
rent  figure,  I  shall  pick  out  the  most  accessible  location 
I  can  secure  for  this  amount  of  money. 

In  choosing  a  location  it  is  a  good  idea  to  take  a  plot 
of  the  town,  regardless  of  the  size,  and  determine  on 
which  side  or  in  which  portion  of  this  town  are  the  great- 
est number  of  prospective  customers.  Furthermore,  which 
side  of  the  town  is  most  likely  to  grow  fastest.  Having 
decided  this,  the  question  of  location  is  half  solved.  The 
problem  can  be  limited  still  further  by  dividing  that  half 
of  the  town  selected  into  two  parts.  This  will  give  a  small 
sector  of  the  business  portion  in  which  I  shall  try  to  lo- 
cate. In  what  part  of  this  section  shall  I  try  to  secure  a 
place?  If  my  rent  allows,  I  shall  select  a  place  near  a 
moving  picture  show,  a  successful  confectionery  store,  or 
any  other  prominent  concern  which  advertises  liberally. 
A  location  near  a  moving  picture  show  is  good  on  account 
of  the  ability  to  make  night  window  displays  to  a  good 
audience. 

Let's  assume  I  have  secured  a  location  near  a  moving 
picture  show.   The  next  question  is,  what  shall  I  call  my- 


self and  how  should  I  make  my  store  stand  out  as  the  most 
prominent  one  in  the  block  ? 

Jones  is  a  plain  name,  so  suppose  I  decide  to  have  my 
firm  name  "Just  Jones."  This  can  be  interpreted  in  two 
ways;  first,  as  meaning  just  ordinary,  plain  Jones;  and 
second,  as  meaning  "Just"  Jones,  giving  the  idea  that  I 
am  absolutely  just  in  all  my  dealings.  It  would  be  dif- 
ferent from  the  ordinary  name  of  "Jones  Electrical  Com- 
pany" and  would  have  an  individuality  to  it. 

Now,  the  chances  are  that  my  neighbors  in  a  town  of 
the  size  mentioned  would  have  rather  elaborately  decorat- 
ed window  signs,  consequently  in  order  to  get  contrast, 
suppose  I  simply  letter  "Just  Jones"  in  two  or  three-inch 
gold  letters  on  the  window  glass  either  side  of  my  door, 
paint  the  store  front  a  i)rominent  color  to  contract  with 


Exterior  view  and  window  display — Mr.   E.  A.   Drury's  store,  Oakwood 
and  St.  Clair,  Toronto 


the  others  in  the  block  and  have  made  up  a  neat  electrical- 
ly-lighted sign  with  the  name  "Just  Jones"  on  it. 

I  will,  of  course,  want  to  use  the  same  name  on  my 
envelopes,  letterheads  and  billheads;  and  by  all  means 
these  should  be  printed  in  the  same  kind  of  type  as  that 
used  on  the  show  window  and  electric  sign. 

I  am  now  ready  to  open  my  store  and  put  my  wares 
before  the  public.  The  ordinary  merchant  would  probably 
insert  a  full  page  ad  in  the  newspaper  and  possibly  send 
out  circular  letters  to  a  selected  list  of  friends.  Conse- 
quently, in  order  to  be  individual,  I  shall  secure  some 
special  yellow  envelopes  with  my  imprint  thereon,  these 
envelopes  to  resemble  as  much  as  possible  the  ordinary 
telegraph  envelope.  The  inserted  message  might  have  the 
same  heading,  and  read  like  a  telegram. 

In  the  lower  left-hand  corner  on  the  message  sheet 
should  appear  a  small  illustration  showing  a  plot  of  sev- 
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eral  hlocks  i)f  the  town,  with  an  arrow  pointing  to  Jones' 
location. 

If  this  message  is  printed  in  the  same  manner  in  two 
or  three  issues  of  the  local  paper,  the  chances  are  that  the 
combined  publicity  will  result  in  quite  a  few  people  visit- 
ing my  store  during  the  opening  week.  From  these  visitors 
a  considerable  number  of  leads  should  be  obtained,  to  be 
followed  up  later  by  a  salesman. 

The  Daily  Drive  for  Business 

I  have  now  opened  my  store  and  am  ready  to  start 
a  hard  every-day  drive  for  business. 

Here  are  the  kinds  of  business  I  am  going  after: 

1.  Home  wiring  and  fixtures. 

2.  Commercial  wiring  and  motors. 

4.  Lamps.  I 

5.  Household  appliances. 

Home  Wiring  and  Fixtures 

Where  does  this  class  of  business  originate  ?  There 
are  two  classes  of  buildings  on  which  to  work: 

1.  New  buildings. 

2.  Existing  buildings. 

Contracts  with  new  homes  can  be  made  l)est  through: 
The  Real  Estate  Man, 
The  Architect, 

The  Contractor  and  Builder, 

The  City   Building  Permit  Records. 

Now,  where  shall  I  start  in  order  to  get  this  business' 
Charity  Begins  at  Home 

Without  a  question  the  first  place  to  start  is  at  my 
own  home.  My  home  should  have  everything  in  the  way 
of  modern  wiring  and  fixtures,  so  that  I  can  actually  show 
prospective  customers  the  utility  of  having  receptacles  in 
the  proper  places,  and  the  decorative  effect  of  having  the 
right  kind  of  fixtures. 

If,  through  force  of  circumstances  and  lack  of  capital, 
I  cannot  equip  my  home  in  this  manner  to  start  with,  then 
I  shall  pick  out  several  prominent  homes  in  the  city  and 
work  very  hard  on  them  until  they  are  equipped  in  a  pro- 
per manner.  I  then  shall  have  examples  through  which  to 
sell  my  other  customers. 

The  best  kind  of  advertising,  and  that  which  makes 
the  greatest  impression,  is  the  citation  of  particular  and 
specific  facts.  For  example,  when  I  have  finished  up  a 
particularly  nice  job  of  house  wiring  and  fixture  installa- 
tion, here  is  a  chance  to  send  a  circular  letter  to  my  en- 
tire mailing  list  of  real  estate  men,  architects,  builders,  etc.. 
calling  attention  to  the  fact  that  the  house  in  question 
has  just  been  wired  and  illuminated  by  me  and  suggest- 
ing that  they  go  around,  and  see  it  at  the  first  opportunity. 
Existing  homes  which  offer  prospect  of  new  fixture  in- 
stallations and  changes  in  wiring  can  gradually  be  listed 
for  use  in  the  manner  suggested  above. 

Another  opportunity  of  keeping  in  contact  with  such 
prospects  is  to  send  them  a  short  letter,  notifying  them 
of  the  receipt  of  new  fixtures,  attaching,  if  possible,  a  cir- 
cular illustrating  the  fixture  in  question.  Almost  every- 
body is  glad  to  keep  pace  with  the  times  and  will  appre- 
ciate attention.  Such  letters  may  not  result  in  actual  or- 
ders at  the  time,  but  eventually  they  are  going  to  have 
the  desired  effect.  I  will  not  send  out  a  letter  unless  I 
have  something  to  say.  This  is  a  simple  rule  which  if 
followed  will  surely  bring  success. 

Commercial  Wiring  and  Fixtures  Next 

Where  shall  I  start  on  my  commercial  wiring  and  fix- 
ture business  Once  more  it  is  necessary  to  have  an  ex- 
ample to  start  with,  and  my  own  store  is  the  best  ex- 
ample I  can  have.    It  might  be  a  good  idea  to  design  the 


fixture  plan  of  my  own  store  so  that  it  can  be  changed 
occasionally,  looking'  new  and  up-to-date  at  all  times. 

It  will  be  easy  to  build  up  a  mailing  list  of  all  the 
stores  in  tovv.i  needing  re-des;gned  fixture  installations. 
Here  again  tlie  mailing  list  v.ill  come  into  use  every 
time  I  re-design  the  fixture  installation  in  any  store,  or 
wire  a  new  store. 

When  1  fix  a  new  store  window  for  some  one,  I  shall 
work  to  get  as  attractive  a  display  as  possible,  and  it 
might  be  advisable  in  such  cases  to  actually  check  up  the 
number  of  people  passing  and  the  number  who  look  in, 
using  this  data  in  a  letter  to  other  prospects. 

Following  Up  Prospects 

Prospects  for  industrial  wiring  and  motors  can  also 
be  built  up  into  a  mailing  list.  This  mailing  list  can  be 
utilized  in  a  manner  similar  to  the  other  mailing  lists  noted 


A  partial  interior  view  of   Mr.   Drury's  new  electriral  store 

above.  While  such  a  list  may  not  contain,  for  a  small  town, 
more  than  10  to  50  names,  nevertheless  it  will  be  worth 
while  to  have  it. 

The  best  way  to  start  this  business  successfully  is 
to  start  a  service  system  for  taking  care  of  the  motors 
already  installed  in  the  neighborhood.  This  might  be  call- 
ed "Just  Jones  Motor  Service,"  and  would  consist  of  the 
cleaning  and  oiling  of  all  motors  of  a  customer  once  a 
month  for  a  stipulated  sum.  This  sum  must  be  set  for  each 
customer  and  should  be  sufficient  to  cover  the  cost  of  do- 
ing the  work,  the  cost  of  the  oil,  and  a  small  profit.  I 
will  find  that  the  leads  obtained  from  a  service  of  this 
kind  will  be  of  great  value,  because  by  monthly  contact 
I  am  sure  to  know  when  a  man  is  contemplating  the  in- 
stallation of  an  additional  equipment. 

In  making  my  bid  on  this  equipment  I  can  well  af- 
ford to  include  service  for  a  period  of  six  months  or  a 
year.  This  would  be  a  strong  factor  in  fighting  competi- 
tion. 

The  moving  picture  shows  perhaps  lead  most  busi- 
nesses in  the  way  of  exterior  illumination,  consequently 
here  is  a  place  to  start  for  lamp  business. 

Other  stores  having  electric  signs  are  also  good  pros- 
pects, and  this  business  should  be  huWt  up  on  a  service 
basis  entirely. 

My  desire  is  to  get  my  customers  to  sign  up  with  me 
for  lamp  service  for  six  months  or  a  year  at  a  time.  Dur- 
ing this  period  I  shall  make  it  a  point  to  look  at  their  elec- 
tric signs  at  least  two  or  three  times  a  week  and  their 
lamp  stock  at  least  once  a  month. 
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Can  You  Think  of  Anything  Better  Than 

AN  ELECTRIC  SERVANT 

Whatever  you  choose  :  • 
IT  is  Sfae, 
IT  is  Sanitary, 
IT  is  a  Labor-Saver, 
IT  is  Moderately  Priced, 
IT  is  Attractive  in  Appearance. 

Electrical  appliances  transform  the  drudgery  of  housework  into  the  joy  of  congenial  re- 
creation. 

Toaster,  Fan,  Iron,  Percolator,  Vacuum  Cleaner,  Washing  Machine,  and  a  host  of  Other 
Things — all  prices^ — all  useful. 

Shop  Early — JVe'll  hold  them. 

THE  ELECTRIC  SERVANT  SHOP 


Advertisement  Suggestion  for  the  Christmas  Season 
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Developing  New  Business 

  By  W.  S.  Byrne*   

We  find  ourselves  confronted  to-day  by  a  problem 
which  becomes  increasingly  difficult  as  time  passes.  Con- 
struction, reconstruction  and  development  expenses  mount 
apace  while  our  economies  in  manufacture  have  apparently 
reached  that  point  at  which  little  improvement  can  be  ex- 
pected from  the  introduction  of  new  methods  of  manu- 
facture or  increased  efficiency  of  apparatus.  Our  rates  of 
return,  too,  in  the  vast  majority  of  instances  remain  as  in 
the  pre-war  period.  But  we  must  progress,  and  we  have 
before  us  but  one  means  of-  meeting  the  exigencies  of  the 
situation — new  business. 

Increase  Volume  of  Business 

We  must  secure  an  increase  of  volume  which  will  re- 
duce in  proportion  the  cost  of  production  and  operation. 
We  must  make  two  kilowatts  grow  where  but  one  was 
before.  New  sources  of  outlet  and  income  must  be  found, 
and  when  I  say  "new"  I  do  not  necessarily  mean  only  new 
purchases,  but  increased  use  by  existing  customers  as  well. 
Probably  in  many  instances,  new  products  must  be  marketed 
or  our  present  commodities  or  service  must  be  marketed  in 
a  new  way. 

It  has  been  the  experience  of  our  company  that  the  sale 
of  merchandise  can  quickly  be  made,  with  a  little  intensive 
effort.  15%  of  the  former  income  to  the  property.  Putting 
this  statement  in  a  different  way,  it  can  be  said  that  the 
merchandise  business  of  a  community  of  about  200,000  can 
very  readily  be  made  approximately  $1.50  per  capita.  In 
small  communities,  the  income  per  capita  should  be  cor- 
.'espondingly  higher  as  a  result  of  more  direct  contact  with 
the  purchasing  public.  This  is  not  a  matter  of  theory — 
it  is  exact  fact  brought  out  through  analysis  of  our  opera- 
tion in  small  and  large  communities. 

The  public,  however,  can  only  be  sold  after  your  organ- 
ization is  sold.  Acting  on  this  principle,  we  were  able  in 
the  month  of  March,  this  year,  to  show  an  increase  of 
72  %  over  the  preceding  month,  and  a  12%  increase  in  April 
over  March. 

This  condition  is  being  maintained  and  is  no  sporadic 
peak.  It  is  the  healthy  condition  of  our  business  and 
market.  These  facts  are  proof  of  the  truth  of  certain  prin- 
ciples. First,  irrespective  of  selling  price  and  discount  to 
the  dealer,  there  must  be  selected  types  of  appliances  to  be 
sold  in  which  you  have  confidence  and  on  which  you  are 
willing  to  stake  the  good  name  of  your  organization.  Select 
that  washing  machine  and  vacuum  cleaner  which  will  un- 
questionably give  service  to  the  user  and  can  be  known 
in  your  community  as  the  best  device  of  its  kind  sold. 

Second,  secure  from  the  manufacturer  of  these  appli- 
ances the  services  of  one  of  their  factory  experts  who  not 
only  knows  the  quality  and  workmanship  of  the  device  in 
question,  but  who  can  bring  the  story  home  to  your  sales 
force,  your  repair  force  and  in  fact,  your  entire  organiza- 
tion. Convince  them  that  this  is  the  appliance  they  should 
use  in  their  own  home  and  make  it  attractive  for  them  to 
use  it.  Derogatory  comment  by  a  repair  man  can  un-sell 
more  appliances  in  one  hour  than  your  sales  force  can  put 
out  in  a  month. 

Third,  be  prepared  to  give  service  on  these  appliances 
which  is  expert  and  rapid. 

Fourth,  demonstrate  these  appliances  to  the,  user  until 
she  or  he  is  unquestionably  versed  in  their  proper  use. 

Fifth,  bear  in  mind  the  fact  that  if  you  have  not  been 
merchandising  in  a  broad  way,  it  is  necessary  to  overcome 

•Before  N.  E.  L.  A.  at  Nebraska. 


the  fly  wheel  effect  of  your  organization  against  the  pro- 
gress of  merchandising,  and  you  must  offer  at  least  initially 
to  the  public,  and  to  your  organization,  inducements  which 
will  convince  them  of  the  necessity  of  purchasing  or  selling 
these  appliances. 

Planning  the  Campaign 

When  I  say,  offer  an  inducement  to  the  public.  I  do  not 
have  in  mind  promiscuous  price  cutting.  The  successful  and 
profitable  policy  is  to  sell  at  list  prices,  but  since  we  are 
not  essentially  merchants,  we  can  well  afford  to  study  the 
methods  of  the  department  store  merchant  in  the  same  way 
in  which  you  would  expect  him  to  study  your  methods  in 
the  manufacture  of  electrical  energy. 

In  the  opening  campaign,  you  will  find  that  it  will  prob- 
ably be  necessary  to  offer  some  nomical  cut  in  price  on 
some  device  or  an  improvement  in  payment  terms,  and  some 
monetary  inducement  to  your  entire  force  to  stimulate 
sales. 

"Nothing  succeeds  like  success."  Carefully  select  the 
device  for  your  first  campaign.  Plan  the  campaign,  its 
advertising  and  th^  details  of  its  conduct  in  such  a  way  as 
to  secure  big  results.  This  having  been  accomplished,  the 
pioneering  is  over.    Now  keep  eternally  at  campaigning. 

On  one  particular  device,  we  found  it  necessary  to  in- 
crease our  selling  price  as  a  result  of  the  termination  of 
a  pre-war  contract.  Before  putting  into  effect  this  increase 
in  price,  we  advertised  and  made  it  known  through  our 
organization,  that  due  to  this  condition,  it  would  be  neces- 
sary for  us  to  increase  the  price  of  this  device  on  a  certain 
date.  As  a  result  of  this  statement  and  our  advertising,  our 
sales  in  this  particular  line  increased  about  25%  over  pre- 
vious sales.  Following  the  change  in  price,  and  for  the  pur- 
pose of  instilling  confidence  in  our  organization  as  well  as 
putting  over  the  new  price,  we  conducted  a  two  weeks  cam- 
paign at  the  increased  price  but  made  a  reduction  in  the 
monthly  payments  when  sold  on  the  deferred  payment  plan. 
These  new  terms  were  advertised,  the  sales  force  went  out 
with  renewed  vigor,  and  in  spite  of  the  increased  price 
which  was  over  12%,  we  were  able  to  increase  our  sales 
during  the  two  weeks  campaign  to  a  point  where  they  ex- 
ceeded the  sales  of  the  former  campaign  by  about  50%. 

Public  Like  Deferred  Payments 

Another  fact  which  may  be  of  interest  and  which  our 
experience  has  brought  out,  is  that  the  public  generally  is 
satisfied  to  pay  an  additional  price  or  carrying  charge  for 
purchases  on  deferred  payments.  We  are  making  a  differ- 
ence of  from  7J^%  to  12%  in  the  selling  price  of  our  ap- 
pliances sold  on  the  time  payment  plan. 

Persons  who  desire  to  purchase  on  this  basis  are  re- 
conciled to  that  fact.  They  generally  realize  that  the  pro- 
tection is  due  you,  and  the  unqualified  statement  may  be 
made  that  the  cost  of  carrying  these  accounts  can  be  charged 
to  the  purchaser  in  this  way  and  meet  with  his  approval. 

If  you  are  selling  a  device  which  you  know  will  give 
satisfaction  and  in  which  your  sales  organization  has  con- 
fidence, it  is  unnecessary  at  this  stage  of  the  public's  famil- 
iarity with  the  appliance,  to  demonstrate  it  in  the  home  be- 
fore purchase. 

During  the  months  of  March  and  April,  we  were  able 
to  save  ,$1,200  expense  incident  to  the  delivery  and  damage 
of  washing  machines  and  vacuum  cleaners  resulting  from 
permitting  them  to  be  used  in  the  home,  by  insisting  that 
with  our  guarantee  we  knew  that  if  the  prospective  cus- 
tomer was  interested  in  the  purchase  of  a  given  device, 
he  could  afford  to  make  the  initial  payment  or  buy  the 
machine  outright  before  having  it  delivered  to  his  home 
for  use. 

Now  as  to  the  matter  of  new  business  resulting  from 
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the  increase  in  the  sale  of  our  service.  Many  of  the  factors 
that  caused  us  concern  in  our  industry  are  pinching  the  toes 
of  our  prospective  customer,  and  we  may,  as  a  result,  secure 
audiences  and  consideration  where  the  prospect  has  here- 
tofore l)ecn  adamant. 

Increase  in  Rates 

It  is  a  generally  accepted  fact  that  even  where  increases 
in  rates  have  been  secured,  the  increase  has  not  been  in 
direct  proportion  to  the  increases  in  manufacturing  expense. 
This  fact,  your  local  miller,  elevator  man  or  pumping  sta- 
tion, may  not  realize.  It  is  certainly  most  timely  that  new 
proposals  and  new  estimates  of  the  customer's  present  ex- 
pense should  be  brought  to  his  attention. 

Business  generally  is  in  the  most  prosperous  condition 
it  has  known  for  years.  Men  are  more  concerned  in  their 
operating  conditions  and  are  more  cunning  in  their  efiforts 
to  effect  economies  than  ever  before.  In  the  vast  majority 
of  cases  petty  prejudices  and  former  apparent  high  costs  can 
be  set  aside  through  the  active  solicitation  of  power  l)usi- 
ness,  particularly.  You  are  warranted  in  redoubling  your 
efforts,  and  judging  from  the  experience  of  numerous  cen- 
tral stations,  your  success  is  practically  assured. 

Mercantile  institutions  are  presenting  their  wares,  and 
are  operating  their  estal)lishments  in  a  way  hitherto  un- 
thought  of.  Lighting  is  one  of  their  best  invitations  for  the 
customer  to  purchase.  Let  us  cash  in  on  this  condition. 
We  build  not  for  to-day.  The  saturation  point  is  a  thing  un- 
heard of  to  the  consumer.  Let  us,  therefore,  make  known 
our  wares,  apply  our  fullest  energies,  and  reap  the  harvest 
at  hand. 


Starting  Things  With  a  Plan*^^ 

When  a  man  builds  a  house  he  first  has  a  plan.  In  build- 
ing a  business,  the  better  and  more  thorough  the  plan,  the 
bigger  and  better  will  be  the  resulting  business.  And  in 
building  any  branch  of  a  business  a  plan  is  just  as  necessary. 

We  recently  demonstrated  this  to  our  complete  satisfac- 
tion. June  and  July  had  always  been  slow  months  with  us 
in  vacuum  cleaners.  To  give  our  ideas  a  thorough  test  we 
decided  to  run  a  vacuum  cleaner  campaign  in  this  ofT-season 
and  at  the  same  time  to  lay  the  foundations  for  a  bigger  and 
better  vacuum  cleaner  business.  So  we  laid  out  a  plan  cov- 
ering the  use  of  all  kinds  of  advertising  at  our  disposal — our 
windows,  movie  slides,  circular  letters,  generous  newspaper 
space,  and  a  good  salesman.  Here  is  the  schedule: 
June  12th — Windows  trimmed.    The  trim  announced  that  a 

vacuum  cleaner  would  be  sold  to  the  highest  bidder. 

Movie  slide  started  in  the  local  theatres  to  run  every 

night. 

A  23-inch  single-column  ad  in  both  daily  newspapers. 
June  14th — First  circular  letter  mailed  to  300  cleaner  pros- 
pects. 

June  17th — A  2-column  20-inch  advertisement  in  both  news-, 
papers. 

June  21st — A  2-column  20-inch  advertisement  in  both  news- 
papers. 

June  24th — A  3-column  22-inch  advertisement  in  both  news- 
papers. 

July  2nd— A  full  page  advertisement  in  both  newspapers.  Re- 
production of  this  advertisement  mailed  to  the  300  pros- 
pects. 

July  7th — Third  circular  letter  mailed  to  the  300  prospects. 
July  10th — A  cracker-jack  salesman  seciired  from  our  job- 
ber started  his  calls  on  the  prospects. 
During  the  week  of  July  10th  we  sold  25  vacuum  clean- 
ers, which  is  as  many  as  we  had  sold  in  the  past  two  years. 
Our  sales  up  to  August  1st  amounted  to  50,  and  we  expect  to 

*Hy  R.  A.  Jfffirs  in  "Contact." 


sell  somewliere  near  150  l)efore  the  year  is  over.  Consider- 
ing that  our  town  has  only  4,000  to  4,500  people,  this  will  be 
a  fair  record  for  the  first  year. 

It  takes  faith  to  spend  money  for  a  campaign  like  this, 
because  the  immediate  returns  will  Ijarely  pay  the  expenses 
of  the  campaign.  In  laying  out  the  campaign  and  paying 
for  it,  I  kept  constantly  in  mind  that  I  was  not  after  immedi- 
ate sales  so  much  as  future  business.  I  am  thoroughly  sat- 
isfied with  the  results — we  are  now  known  as  the  vacuum 
cleaner  house. 


Put  "  Momentum"  Into  Your  Sales  Effort 

The  following  account  is  given  of  an  occurrence  during 
sonie  repair  work  recently  carried  out  in  a  western  town. 
It  illustrates  the  value  of  "momentum." 

\i  the  point  where  repairs  were  ])eing  made  a  corner 
pole  was  anchored  to  a  rock  in  a  field,  partly  buried  in  the 
ground.  A  colt  grazing  in  the  field  was  frightened  by  an 
autf)mobile  and  started  on  the  run.  He  hit  the  guy,  lifted 
the  rock  which  weighed  at  least  half  a  ton,  and  threw  it 
about  7  feet,  breaking  several  circuits. 

The  colt  was  uninjured.  Under  ordinary  circumstances, 
it  would  take  two  horses  to  move  the  stone  and  the  work- 
men were  unable  to  understand  it.  The  superintendent  said 
there  were  two  agencies  connected  with  it,  colt  and  mo- 
mentum. "That's  just  what  many  of  us  want — more  mo- 
mentum if  we  expect  to  accomplish  anything  really  worth 
while!"  he  adds. 


Live  Wires  Hold  Their  Annual  Meeting 

The  third  annual  meeting  of  the  Vancouver  Electrical 
Contractors  and  Dealers  was  held  last  month  in  the  Citi- 
zens' Club,  Vancouver,  B.  C,  There  was  a  representative 
attendance  with  President  E.  Brettell  in  the  chair.  The  elec- 
tion of  officers  for  the  ensuing  year  resulted  as  follows — 
President,  E.  Brettell,  re-elected;  executive  council — Messrs. 
S.  E.  Jarvis,  H.  B.  Rankin  and  C.  H.  E.  Williams.  Those 
present  were  afterwards  entertained  to  dinner  followed  by 
a  number  of  interesting  addresses.  Mr.  George  E.  Kidd, 
general  manager  of  the  British  Columbia  Electric  Railway 
Company,  spoke  on  impressions  of  his  recent  visit  to  the 
old  country.  Mr.  R.  P.  S.  Twizell  had  something  of  interest 
to  say  on  architecture  in  its  relation  to  electricity,  and  Mr. 
H.  Mercer  spoke  on  electrical  engineering.  Capt.  W.  J. 
Conway  declined  to  accept  the  secretaryship  for  another 
year;  this  matter  will  be  dealt  with  at  a  subsequent  meeting. 


Trade  Publications 

The  following  new  literature  has  been  received  from 
the  Ingersoll-Rand  Company,  11  Broadway,  New  York  City. 
N.  Y.    Copies  free  on  request: 

Form  No.  8707. — This  is  a  forty  page,  6  x  9  in.  bulletin, 
on  "Little  David"  pneumatic  drills,  grinders  and  saws;  illus- 
trates the  various  sizes  and  models  of  the  different  machines 
and  contains  detailed  description  concerning  the  particular 
tool  to  use  for  a  given  purpose.  The  descriptive  matter  is 
supplemented  with  a  number  of  tables  giving  air  consump- 
tion of  the  various  tools,  etc. 

Form  No.  945. — "Tis  a  Good  Investment"  is  a  sub- 
ject of  an  syi  X  11  in.  form  illustrating  ER  and  FR  com- 
pressors in  small  machine  shops,  power  houses,  garages,  etc. 

Form  No.  954. — .\r\  8^  x  11  in.  sheet  descriptive  of 
the  "Air  Lift  Method  of  Pumping." 

Form  No.  9029. — Is  the  Ingersoll-Rand  Company's 
Pictorial  Products  catalog;  virtually  a  picture  book,  illus-. 
trating  and  describing  practically  the  entire  line  of  products 
marketed  by  this  concern. 
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An  Attractive  Winnipeg  Store 

Stock  Conveniently  and  Prominently  Displayed  — 
Prices  in  Plain  Figures— Business  Rapidly 
Outgrowing  Capacity 


One  of  the  most  up-to-date  electric  shops  in  Western 
Canada  is  that  of  the  Electric  Appliance  Company,  situated 
in  Winnipeg's  busy  down-town  district  on  the  corner  of 
Notre  Dame  and  Portage  Avenues.  This  concern,  as  the 
name  indicates,  has  confined  its  efiforts  particularly  to  spe- 
cializing in  the  sale  of  electric  appliances.  That  this  en- 
deavor to  specialize  in  appliances  exclusively  has  met  with 
success  is  evidenced  by  the  statement  of  manager  G.  F. 
Weir,  that  the  store  is  not  large  enough  to  take  care  of 
the  rapidly  increasing  volume  of  business. 

There  are  no  frills  in  the  methods  of  merchandising 
which  have  contributed  to  the  success  of  this  business. 
When  a  customer  enters  the  door  he  is  at  once  impressed 
with  the  cordial  greeting,  the  crisp  business  atmosphere 
prevailing  and  the  desire  on  the  part  of  the  sales  force  to 
display  and  fully  explain  in  plain  English,  without  resorting 
to  technicalities,  the  various  jnerits  and  uses  of  the  dif- 
ferent articles  of  merchandise.  W'hether  a  customer  makes 
a  purchase  or  not  he  is  bound  to  leave  with  a  most  favor- 
able impression,  which  should  be  a  big  factor  in  deter- 
mining where  he  will  place  his  patronage  when  his  mind 
again  turns  to  things  electrical. 

The  stock  is  conveniently  and  prominently  displayed 
on  tables  and  showcases  within  easy  reach  of  the  customer, 
and  giving  every  possible  opportunity  for  the  power  of 
suggestion  to  prompt  investigation  and  purchases.  As  will 
be  noted  in  the  photograph  of  the  interior,  the  various 
classes  of  electric  lamps  are  displayed  on  a  rack  on  the 
wrapping  counter  with  prices     of    each  in  large  figures. 


Attractive  display  of  the  Electric  Appliance  Co.,  Winnipeg. 
Attractive  showr  cards  help  to  tell  the  story 

This  practice  of  plain  figure  marking  is  carried  out  on  all 
articles.  What  has  proven  to  be  one  of  the  greatest  aids 
in  the  sale  of  the  innumerable  small  articles  handled  in 
this  business  is  the  fixture  shown  standing  behind  the  coun- 
ter. This  follows  the  line  of  display  used  extensively  in 
hardware  establishments  where  a  series  of  small  drawers 
contain  the  articles,  while  a  sample  of  each  one,  with  its 


price,  is  attached  to  the  outside  of  the  drawer,  and  in  full 
view  of  the  customer. 

A  small  display  space  in  the  daily  press  is  used  con- 
sistently for  announcing  special  articles  as  a  store  sales' 
feature  for  several  days'  selling,  while  the  window  display 


Interior  Electric  Appliance  Company's  store,  Winnipeg.     Goods  conveni- 
ently and  prominently  displayed  on  tables  and  in  showcases 

is  worked  to  one  hundred  per  cent,  capacity,  with  frequent 
changes  of  display,  attractively  arranged,  and  proves  to  be 
a  remarkable  business  producer. 


Be  a  Business  Builder 

It  is  one  thing  to  be  a  salesman  and  another  thing  to 
be  a  business  builder.  Certainly  every  progressive  man  de- 
sires to  be  and  should  be  a  business  builder.  Unfortunately, 
however,  a  great  many  of  us  are  too  apt  to  merely  take  the 
order  and  fall  into  the  class  of  mere  salesmen  by  not  giving 
proper  consideration  and  time  to  the  necessary  demonstra- 
tion and  servicing  of  the  article  sold. 

There  are  at  least  three  distinct  steps  in  every  com- 
pleted sale.  The  sale,  the  demonstration  and  the  servicing 
of  the  article  sold. 

In  the  disposing  of  more  technical  apparatus,  the  im- 
portance of  demonstration  may  be  lessened  because  the 
people  to  whom  you  sell  have  the  necessary  knowledge  to 
use  the  article  as  it  should  be  used. 

This  course,  however,  cannot  be  followed  in  the  sale 
of  the  more  commercial  products. 

One  of  the  greatest  evils  of  the  day  in  the  sale  of  elec- 
trical appliances  is  the  lack  of  sufficient  attention  to  demon- 
stration, and  quick  and  competent  servicing.  It  is  just  as 
much  the  duty  of  every  salesman  of  such  apparatus  to  dem- 
onstrate it  as  it  is  for  him  to  take  the  order.  The  greater 
the  advantage  of  the  appliance,  the  greater  attention  due 
the  details  from  a  standpoint  of  demonstration. 

There  is  just  as  much  difference  between  ironing  with 
an  electric  iron  and  ironing  the  old  way  as  between  driving 
a  horse  and  buggy  and  an  automobile.  This  is  equally  true 
of  all  the  appliances  and  it's  up  to  you,  as  business-building 
salesmen,  to  get  this  idea  across  to  your  customer,  whether 
he  be  central  station,  agent,  jobber,  dealer  or  individual  cus- 
tomer. If  you  don't  know  how  to  demonstrate  the  article, 
find  out. — The  Circle. 
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Toronto  Contractors  Hold  Successful  Meeting 

A  splendidly  attended  snppcr  meeting  of  the  Toronto 
Electrical  Contractors  was  held  on  the  evening  of  Thurs- 
day, Nov  6,  the  president,  Mr.  Kenneth  A.  Mclntyre,  in  tlie 
chair.  This  was  the  first  meeting  since  the  trip  to  Buffalo, 
and  the  members  were  enthusiastic  over  what  they  had  seen 
and  heard,  and  expressed  themselves  quite  freely  as  hav- 
ing gained  a  number  of  good  merchandising  ideas  that  they 
were  since  putting  into  effect. 

The  Morris  plan  of  financing  instalment  payments 
came  in  for  considerable  discussion.  It  seems  to  be  an  es- 
tablished fact  that  the  best  results  in  retail  electrical  mer- 
chandising can  only  be  obtained  by  distributing  payments 
over  a  considerable  period.  Such  a  plan,  however,  is  too 
great  a  tax  on  the  finances  of  the  average  contractor-deal- 
er. The  result  is  that  there  are  too  few  electrical  stores 
and  the  merchandising  of  electrical  goods  is  being  handl- 
ed, badly  for  the  most  part,  by  retailers  in  other  lines. 
Mr.  Carthy  and  Mr.  Drury  were  appointed  a  committee 
to  look  into  the  matter  in  Toronto  and  report  whether  any 
of  the  banks  or  loan  companies  would  look  with  favor 
on  any  scheme  of  financing  for  the  members  of  the  Toron- 
to association. 

Mr.  Mclntyre,  early  in  tlie  evening,  mentioned  to  the 
members  the  advisability  of  joining  The  Electric  Clul)  of 
Toronto  and  attending  their  weekly  mid-day  luncheon-ad- 
dresses. It  is  typical  of  the  broad  -minded  outlook  of  the 
Toronto  contractors  that  about  two-thirds  of  the  members 
joined  up  on  the  spot — and  the  others  are  coming.  The 
collection  of  the  fees  was  greatly  facilitated  by  the  pre- 
sence of  Mr.  C.  H.  Hopper,  treasurer  of  the  Electric  Club, 
whose  gratitude,  later  in  the  evening,  found  expression  in 
a  neat  little  speech  full  of  humor  and  wise  counsel. 


Capt.  R.  T.  Smith  Joins  Benjamin  Co. 

Captain  R.  T.  Smith  has  been  appointed  in  charge  of 
sales  promotion  work  for  the  Benjamin  Electric  Manufac- 
turing Company,  Toronto.  Captain  Smith  has  had  a  wide 
experience  in  electrical  matters,  for  a  number  of  years 
with  the  old  R.  E.  T.  Pringle  Company,  of  Montreal;  later, 
from  1907  to  1912,  he  was  with  Mr.  Irving  Smith,  Mon- 
treal, as  manufacturers'  agent,  and  for  the  next  two 
years  covered  the  province  of  Saskatchewan  for  the  Cana- 
dian British  Engineering  Company,  where  he  was  working 
up  a  fine  trade,  when  the  war  broke  out,  and  he  enlisted 
as  a  gunner  with  the  Canadian  Field  Artillery.  Captain 
Smith  saw  five  years'  service,  practically  all  at  close  range. 

The  Benjamin  company  are  conducting  a  vigorous 
campaign,  which  is  meeting  with  splendid  success  in  plac- 
ing their  well  known  products  in  the  hands  of  the  con- 
sumer. Mr.  F.  J.  Allen,  general  manager,  states  that  fac- 
tory managers,  in  general,  are  much  more  appreciative  than 
formerly  of  the  value  of  good  lighting  in  increasing  both, 
quality  and  quantity  of  production.  Benjamin  equip- 
ment is  contributing  very  materially  to  this  end. 


Hardware  Store  Sells  32  Volt  Iron  for  110  Volt 
Service 

"Contact"  prints  a  letter  from  the  manager  of  a  muni- 
cipal lighting  plant  which  throws  an  interesting  sidelight  on 
the  conduct  of  an  electrical  business  by  a  hardware  store. 

"I  have  charge  of  the  light  plant  here. 

"The  light  plant  does  not  sell  electrical  appliances. 
Two  hardware  stores  sell  electrical  appliances.  They  do 
not  push  the  sale  of  them  any. 

"I  believe  they  could  sell  electrical  goodis  if  they  would 
take  a  little  interest  in  showing  them  off  and  trying  to 
interest  people  in  them. 

"I  know  I  could  sell  appliances  if  it  were  not  for  mak- 


ing the  other  fellows  sore,  which  would  not  do  as  they  are 
on  the  town  board  and  this  is  a  municipal  plant.  I  have 
been  a  subscriber  to  "Electrical  Merchandising"  since  it  was 
issued. 

"This  town,  like  a  good  many  other  towns  who  have 
municipal  light  plants,  have  let  their  plant  run  down,  until 
it  is  a  badly  losing  property.  If  they  would  put  in  a  couple 
of  new  engines  and  push  the  wiring  of  houses  and  then 
push  the  sale  of  electrical  appliances  they  could  have  a  pay- 
ing electric  light  plant. 

"To  show  you  how  much  interest  the  hardware  stores 
take  in  the  sale  of  appliances  I  will  describe  an  incident.  I 
have  been  called  on  two  or  three  times  to  put  in  new  fuses 
in  houses.  When  I  would  ask  them  what  they  were  doing 
when  they  blew  the  fuse  they  would  answer,  "I  was  just 
trying  to  use  my  new  electric  iron.'  On  examining  the 
iron  in  two  different  cases  I  found  them  to  be  33-volt  irons. 
Can  you  beat  that?  Not  taking  enough  interest  in  the  sale 
of  the  iron  to  see  whether  it  was  the  right  iron  to  use  on 
no  volts  or  33  volts." 


Extensive  Co-operation  for  Entire  Industry 
for  the  Holiday 

There  is  a  jjoint  in  holiday  selling  that  the  retailer  fre- 
quently overlooks.  It  is  the  fact  that,  in  spite  of  natural 
increase  in  buying  by  the  public  at  Christmas  time,  selling 
pressure  should  be  kept  up  at  that  time  and  the  retailer 
should  add  to  his  force  and  his  stocks,  if  need  be,  to  cap- 
italize the  holidays  to  the  utmost.  Because  while  the  public 
is  liberal  in  opening  its  purse  for  buying  at  Yuletide,  it  ties 
up  the  strings  immediately  after  Christmas  and  there  is  usu- 
ally a  "valley"  following  the  peak  of  holiday  purchasing. 

As  >  announced  in  our  last  issue  the  Society  for  Elec- 
trical Development  has  developed  an  extensive  Christmas 
campaign  for  making  the  coming  holidays  more  profitable 
for  the  retailer,  and  to  help  make  him  provide  against  the 
post-holiday  drop  in  buying  by  building  up  a  good  reserve. 

The  underlying  "theme"  or  motive  of  this  campaign  is 
to  make  this  another  "ELECTRICAL  CHRISTMAS," 
which  idea  is  brought  out  forcibly  in  a  beautiful  poster  de- 
sign, lithographed  in  seven  colors.  This  can  be  hung  in 
windows,  on  doors  and  in  the  store.  The  same  idea  is 
dominant  in  the  window-cards,  poster-stamps  and  price- 
cards,  all  of  which  show  the  poster.  Constant  reiteration 
of  this  "theme"  will  have  a  favorable  eflfect  on  the  shoppers, 
if  the  retailer  will  use  all  the  sales  helps  consistently. 

Another  notable  fact  about  this  campaign  is  that  the 
Society  does  not  limit  all  the  co-operative  help  to  members 
exclusively  but  distributes  certain  things  to  non-members 
as  well,  without  charge.  The  scale  of  prices  for  the  var- 
ious material  was  published  in  our  last  issue. 


Siemcn's  Representatives  Visit  Canada 

Messrs.  F.  H.  Leonard  and  W.  B.  Hopkins,  of  Siemens 
Bros,  and  Co.  Ltd.,  London,  Eng.,  have  been  on  a  visit  to 
Canada,  in  connection  with  a  14  months'  tour  of  the  world 
investigating  trade  conditions.  The  company  is  represented 
in  Canada  by  the  Siemens  Co.  of  Canada  Ltd.  of  which  Mr. 
C.  W.  Stokes  is  manager.  Messrs.  Leonard  and  Hopkins 
report  that  there  is  a  very  large  demand  for  electrical  equip- 
ment of  all  kinds  throughout  the  world,  especially  in  South 
America. 


Advise  your  customers  to  keep  all  lamps 
and  all  reflectors  clean.  The  loss  of  light  due 
to  dirt  on  bowls  or  reflectors  may  amount  to  as 
much  as  60  per  cent. 
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New  0-B  Arc  Weld  Bond  for  Electric  Railways 

Electric  welded  bonds  are  growing  in  popularity  because 
when  they  are  properly  installed  they  are  mechanically  and 
electrical'y  permanent.  The  Ohio  Brass  Company  of  Mans- 
field, Ohio,  has  developed  an  arc  weld  bond  that  makes  it 
easy  for  an"  operator,  after  a  reasonable  amount  of  practice, 
to  get  a  good  job  at  every  joint.  The  bond  is  made  in 
two  types — AW  3  and  AW  3.  Essentially  these  two  types 
are  alike.  The  body  is  of  copper  strand  and  the  terminals 
are  copper  protected  by  a  steel  sleeve.    This  steel  sleeve  is 


O-B  Type  AW2  Bond 


makes    a    good    weld  down 
O-B  Type  AW3  Bond  ;„  the  corner 


mechanically  and  electrically  united  with  the  copper  in  the 
factory.  On  the  job  the  operator  welds  "Steel  to  Steel 
with  Steel" — the  easiest  kind  of  electric  welding,  .\nothcr 
fundamental  arc  welding  principle  is  embodied  in  the  bond 
in  that  the  weld  is  built  up  in  a  !)0°  angle.  Experts  have 
found  that  in  order  to  get  a  good  weld  between  two  parts 
being  joined,  the  arc  must  be  played  into  an  angle  of  not 
less  than  90°.  Otherwise  the  arc  will  play  against  one  side 
of  the  groove  and  will  not  effect  a  real  union  in  the  bottom 
of  the  weld,  the  important  place  in  rail  bonding. 


Handsome  "Universal"  Heater 

A  very  attractive  heater  of  the  reflector  type  is  being 
distributed  by  the  Canadian  General  Electric  Company. 
The  unit  is  one  of  the  "Universal"  products.  As  shown  in 
the  illustration,  the  base  is  triangular  in  shape,  but  its  chief 


attraction  is  in  the  finish — a  dull  moss  green — making  the 
effect  very  artistic  and  decorative.  The  heating  element  is 
the  spool  type  so  popular  with  a  number  of  manufacturers. 


Telephone  City  Electrical  Club 

The  Telephone  City  Electrical  Club  have  elected  the 
following  officers  for  the  year  1919-20:  President,  Mr.  A. 
C.  McLean;  vice-president,  Mr.  H.  E.  White;  secretary- 
treasurer,  Mr.  Fred  Perry. 


The  New  Farm  Help 

The  Westinghouse  Electric  Manufacturing  Company 
have  issued  a  very  attractive  bulletin  entitled  "The  New 
Farm  Help"  which  explains  how  electricity  does  the  work, 
saves  expense,  provides  safe  illumination  and  reduces  the 
labor  of  the  women  folks  on  the  farm.    Well  illustrated. 


Poster  distributed  by  Society  of  Electrical  Development 

Outdoor  Substation  Public  Policy 

The  day  of  constructing  outdoor  substations  simply  to 
meet  load  conditions,  regardless  of  appearance  and  adapta- 
bility to  changing  conditions,  soon  will  be  a  thing  of  the 
past.  People  object  to  unsightly  structures  in  their  neigh- 
borhood and  a  substation  built  without  regard  to  appear- 
ance is  an  obstacle  in  gaining  good  will  for  the  utility.  Wood 


pole  structures  are  much  inferior  in  appearance  as  com- 
pared to  steel,  often  cost  more  and  have  greater  deprecia- 
tion. Central  station  public  policy  of  to-day  demands  that 
an  outdoor  substation  must  present  a  pleasing  appearance. 

*By  H.  W.  Young,  President  Delta-Star  Electric  Co. 
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There  are  two  angles  to  this:  The  public  utility  which  can 
show  properties  and  equipment  that  have  a  good  engineering 
appearance  can  more  easily  attract  financial  backing.  The 
public  utility  which  makes  it's  outdoor  substation  construc- 
tion neat  in  appearance  arouses  community  pride  and  good 
will.  Foresight  is  one  of  the  chief  factors  for  success  in 
any  line  of  work  and  foresight  in  selecting  substation  de- 
signs will  produce  good  revenue  and  good  will — both  of 
which  utilities  need. 


Personals 

Mr.  W.  G.  H.  Cam  has  been  appointed  electrical  and 
power  engineer  for  the  Canada  Cement  Co.,  Montreal.  He 
was  formerly  engaged  in  the  design  and  construction  of 
lighting  and  power  systems  in  the  vicinity  of  Montreal. 

Mr.  W.  F.  McKnight,  wire  and  cable  sales  engineer  of 
the  Northern  Electric  Co.,  Toronto,  has  been  transferred  to 
the  Head  Office  at  121  Shearer  St.,  Montreal,  to  undertake 
new  duties  as  Educational  Director  for  the  Company. 

Mr.  C.  H.  Tillet  has  been  appointed  signal  engineer  of 
the  Grand  Trunk  System  in  succession  to  Mr.  R.  F.  Morkill, 
resigned.  Mr.  Tillet  joined  the  signal  department  of  the 
Grand  Trunk  in  1913,  and  was  appointed  supervisor  of  signals 
on  the  eastern  lines  of  the  system  in  that  year.  He  was 
made  electrical  engineer  of  the  signal  department  in  June 
1918,  and  acting  signal  engineer  in  December  1918,  a  posi- 
tion which  he  has  held  until  his  present  appointment. 

Mr.  W.  P.  O'Brien  has  been  appointed  manager  of  the 
reorganized  and  enlarged  New  Business  department  of 
Montreal  Light,  Heat  &  Power  Consolidated,  with  which 
department  Mr.  W.  B.  Jolinston — who  goes  to  New  York 
City  to  handle  the  sales  end  of  the  Branston  Violet  Rays — 


Mr.  W.  p.  O'Brien 

was  formerly  identified.  The  scope  of 'the  department  now 
under  Mr.  O'Brien's  direction  comprises  power  sales,  elec- 
tric and  gas  service  sales,  industrial  gas  appliances  and  ser- 
vices, branch  offices  and  stores.  Mr.  O'Brien  has  been  with 
the  Montreal  Light,  Heat  &  Power  Company  for  nearly 
twenty  years.  For  the  last  eleven  years  he  has  been  con- 
nected with  the  Power  Sales  end  of  the  company's  bus- 
iness, and  for  the  last  two  years  has  been  Manager  of  the 
Power  Sales  department. 


Current  News  and  Notes 


Bowmanville,  Ont. 

The  ratepayers  of  Bowmanville,  Ont.,  will  vote  on  the 
Hydro  Radial  by-law  on  November  22. 

Chatham,  Ont. 

The  Cliatham  Hydro-electric  Commission  have  com- 
menced taking  over  the  service  lines  formerly  supplied 
by  the  electrical  department  of  the  Chatham  Gas  Company 
which  was  recently  purchased  by  the  city.  It  is  expected 
that  the  city  will  be  entirely  supplied  with  Hydro  power 
by  January  1. 

Didsbury,  Alta. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Dids- 
bury, Alta.,  on  a  proposal  to  dispose  of  the  present  light 
and  power  plant  and  purchase  power  from  the  Olds  Elec- 
tric Company,  Olds,  Alta. 

Elk  Lake,  Ont. 

A  proposal  is  on  foot  to  develop  power  at  Indian 
Chute  on  the  Montreal  River,  about  12  miles  above  Elk 
Lake,  Ont.,  where  it  is  said  five  thousand  horsepower  is 
available.  This  power  would  be  used  principally  in  the  Mat- 
achewan  gold  mining  area,  about  fifteen  miles  north,  and 
also  in  the  Gowganda  silver  mining  region  within  a  radius 
of  10  to  25  miles  west. 
Hamilton,  Ont. 

Hamilton,  Ont.,  is  one  of  seventeen  municipalities  that 
will  shortly  be  called  on  to  guarantee  bonds  for  a  hydro 
radial  that  is  proposed  from  Hamilton  to  Elmira,  Ont. 
Montreal,  Que. 

X.  Limitee  have  been  granted  letters  patent  and  will  take 
over  the  business  of  Volt  Electric  Registered.  The  head 
office  is  in  Montreal  and  capital  stock  $49,000. 

The  Interna-tional  Electric  Company,  Limited,  Mon- 
treal, have  registered. 

Adanac  Storage  Batteries,  Limited,  Montreal,  have  been 
granted  a  charter. 
Oshawa,  Ont. 

The   Hydro-Radial  by-law  will  come  before   the  rate- 
payers of  Oshawa,  Ont.,  on  November  22. 
Toronto,  Ont. 

A  permit  has  been  granted  to  the  Canadian  Allis  Chal- 
mers Company  to  erect  a  pipe-galvanizing  plant  at  their 
foundy  in  Toronto. 

Bates  and  McPherson  have  succeeded  to  the  business 
of  the  Ross  Electric  Company,  Toronto,  contractor-dealers. 

It  is  reported  that  the  Hydro-electric  Power  Commis- 
sion have  purchased  a  portion  of  the  Glebe  property  on 
Danforth  Avenue,  Toronto,  for  the  purpose  of  erecting  a 
power  station  in  connection  with  the  proposed  eastern  rad- 
ials. 

The  Ontario  Railway  and  Municipal  Board  have  ordered 
the  Toronto  Railway  Company  to  commence  construction 
of  a  carline  on  Pape  Avenue,  to  be  completed  not  later 
than  July  15,  1930. 
Whitby,  Ont. 

The  Hydro  radial  by-law  will  be  voted  on  by  the  rate- 
payers of  Whitby,  Ont.,  on  November  17. 
Windsor,  Ont. 

The  ratepayers  of  the  nine  border  municipalities  will 
vote  on  December  6,  on  the  question  of  purchasing  the 
Sandwich,  Windsor  &  Amherstburg  Street  Railway,  a  sub- 
sidiary of  the  Detroit  United  Railways,  at  a  cost  of  $2,- 
100,000. 
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PHILLIPS' 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works^  Limited 

MONTREAL 

Branches  :  Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanteil  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.80  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  hy  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


WANTED  —  TECHNICALLY  TRAINED 

MAN  with  view  to  taking  up  designing  of  elec- 
trical apparatus,  principally  A.C.  motors.  An 
opportunity  for  the  right  party.  Box  No.  27, 
Electrical  News.  Toronto.  19-22 


ELECTRICIAN  AND  MECHANIC  desires 
responsible  position.  Si.xteen  years  experience 
hydro-electric  station  operation,  maintenance  and 
superintendence.  Available  after  December  1st. 
Box  47,  Electrical  News,  Toronto.  21-22 


For  Sale 

Wagner  3  H.P.  Motor,  single-phase,  CO  cycles, 
110  volts,  complete  with  2200-110  volt  trans- 
former, both  in  good  condition.  For  further 
particulars  write  E.  J.  Groves,  Parry  Sound,  Ont. 
21-22 


Transformers 

We  now  have  a  well-equipped  shop  for  the 
repair  of  service  transformers  up  to  50  K.W. 
capacity. 

This  is  our  specialty  and  we  have  had  con- 
siderable experience  along  these  lines. 

Instead  of  discarding  burned-out  transformers, 
send  them  to  us  for  expert  repairs.  We  are 
prompt  and  can  give  satisfaction. 

E.  J.  GROVES, 
20-t.f.  Box  422,  Parry  Sound,  Ont. 


FOR  SALE 

50  H.  P.  Motor 
Crocker-Wheeler 

3  Phase,  25  Cycle,  550  Volts,  almost  new. 
H.  V.  ANDREWS,  13  Church  St.,  Toronto 

20-22 


For  Sale 

Three  lengths  No.  20  double  rubber  covered 
cable,  each  105  ft.  long.  Listowel  Public  Utili- 
ties Commission.  21-22 


WANTED 

Experienced 
Travelling 
Salesman 

WANTED  —  Experienced 
Travelling  Salesman  by  es- 
tablished Electrical  Supply 
House.  Address 

"  SALESMAN," 
Box  40,  Electrical  News, 

Toronto 

stating  age  and  e:j^perience. 

20-t.f. 


A   Six-Months'   Advertising  Schedule 

"I'ur  our  newspaper  ad vcrti.sing,"  says 
John  A.  Cilovcr,  (ieneral  Superijiteiident 
of  tlie  Urbaiia.  (ill.)  Light,  Heat  and 
Power  Company,  "we  make  out,  six 
months  in  advance,  a  schedule  of  the 
merchandise  we  wish  to  exploit  each 
week.  For  example,  for  the  period  of 
January  to  July  our  schedule  contained 
display  advertisements  on  the  follov/i-o? 
subject,  about  in  the  6  dcr  given,  and 
then  repeated  in  a  different  form: 

1st  week — Washing  machines. 

2nd  week — Vacuum  cleaners. 

3rd  week — Mazda  lamps. 

4th  week — Boudoir  lamps. 

5th  week — Economizing  appliances. 

6th  week— Dimmers  and  three-in-one 
plugs. 

7th  week — Fans  of  all  types. 

8th  week — Table  appliances,  toasters, 

percolators,  etc. 
9tli  week — Flat  iron  week. 
10th  week — Special  sales  of  "odds  and 

and  ends." 
11th  week — Ironing  machines. 
12th  week — House  wiring. 
We    find    that    concentrating  on  one 
thing  at  a  time,  like  this,  we  not  only 
make  immediate  sales  but  receive  many 
inquiries  as   to  the   use  and   utility  of 
electrical  appliances.    Having  the  sched- 
ule before  us  we  know  exactly  what  we 
are  going  to  push  in  any  week;  we  are 
never  at  a  loss  to  know  what  to  ad- 
vertise, and  we  do  not  miss  anything. — 
"Contact." 


PETRIE'S  LIST 

of   NEW   and  USED 


MOTORS 


No. 

H.P.  Phase 

Cycle 

Volts 

Speed 

Maker 

1 

100 

3 

25 

550 

4S0 

WestR. 

1 

GO 

3 

25 

550 

750 

Cr.-Wh. 

1 

50 

3 

25 

550 

720 

Westg. 

2 

52 

3 

25 

550 

720 

Lancashire 

1 

40 

3 

25 

550 

750 

Cr.-Wh. 

1 

40 

3 

25 

550 

725 

Harland 

2 

35 

3 

25 

650 

720 

Wettg. 

1 

30 

3 

25 

550 

1500 

Tor.  &  Ham. 

1 

30 

3 

25 

550 

720 

Weitg. 

1 

30 

2 

60 

220 

720 

F.-M. 

1 

25 

2 

60 

220 

945 

Westg. 

2 

15 

3 

25 

550 

1400 

l^ncasbire 

1 

11 

3 

25 

550 

715 

Can.  Union 

1 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

J.   &  M. 

1 

TA 

3 

25 

550 

1500 

Lang.-Dav. 

1 

5'A 

3 

25 

5.50 

1425 

Amal.  Elec. 

1 

5 

3 

25 

550 

1400 

Excelsior 

3 

4 

3 

25 

550 

1400 

Excelsior 

1 

3 

25 

550 

1400 

E.xcelsior 

1 

1 

1 

60 

220 

1750 

Wagner 

1 

1 

3 

60 

550 

1700 

Westg. 

1 

3 

25 

550 

1400 

R.    &  M. 

Writ*  Ui  for 

Price! 

H.  W.  PETRIE,  Limited 

Front  St.  We»t  -  Toronto,  Ont. 


MOTORS 

We  have  the  following  New  and  Second  Hand  Motors  ready  for  immediate  shipment: 

USED  MOTORS 

9 — Canadian  Westinghouse 
4_ 

8 —  Crocker- Wheeler 
2 — Allis  Chalmers 
1 — Canadian  General 
4 — Canadian  Westinghouse 

9 —  Crocker- Wheeler 
3— 

1 — ^Canadian  General 
1— A.  C.  B. 
1— Fairbanks-Morse 
1  Canadian  General 

4 — Crocker- Wheeler 

1 —  C'anadian  Westinghouse 

2 —  Crockcr-Wheelcr 

1 —  Wagner 

4 — Robi)ins  &  Myers 

K.W.,  D.C,  110  volt  (ieiicrator 

2—  1    K.W.,  2200  or  1100  to  220 

3—  600  watt,  2000  or  1000  to  110 
100  Street  Car  Heaters,  110,  220  ai 

All  Motors  Guaranteed  to  be  in  first  class  running  order  coniiilct 
Sub-basi-.     Subject  to  prior  sale. 

ELECTRICAL  REPAIR  &  SUPPLY  CO.,  71  Wellington  St.,  SHERBROOKE,  Que. 


Price 

.30  H.P., 

800  R.P.M., 

3  phase. 

60  cycle,  550  volt 

$460.00 

30  " 

440  ''^ 

460.00 

30  " 

460.00 

30  " 

900 

460.00 

30  " 

460.00 

50  " 

860  " 

552.00 

50  " 

900 

550  " 

552.00 

50  " 

552.00 

50  " 

552.00 

50  " 

552.00 

50  " 

508.00 

40  " 

805  " 

"     2200  " 

550.00 

NEW  MOTORS 

30  H.r., 

900  R.P.M., 

3  phase 

60  cycle,  440  volt 

$584.00 

50  " 

700.00 

30  " 

5.50  " 

584.00 

'A  " 
%  " 

1800  "^ 

1  " 

110 

80.00 
35.00 

$180.00 
25.00 

no  volt 

55  volt 
440  volts 

Transformers 

Transformers 

15.00 

Per  no  V.  set 

7.00 

with  Oil  Starter  and  Sliding 
22-23 


Subscribe  for  the 
ELECTRICAL  NEWS 
$2.00  per  year 
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POWER  EQUIPMENT 


New  or  Used 


Immediate  Delivery 

MOTORS,  GENERATORS, 
TRANSFORMERS 


Ko. 


No. 
1 
1 
;{ 
1 

o 


MOTORS 

MOTORS 

25 

cycle,  550 

volt,  3  phase. 

60  cycle,  550  volt,  3  phase 

H.P. 

R.p.xr. 

Make 

No. 

H.P. 

R.P.M. 

Make 

250 

485 

Westinghouse 

1 

200 

500 

Westinghouse 

200 

485 

Westinghouse 

1 

100 

850 

C.  G.  E. 

200 

500 

C.  G.  E. 

1 

40 

850 

Westinghouse 

200 

500 

C.  G.  E. 

1 

20 

850 

Westinghouse 

200 

500 

Can.  Gen. 

3 

15 

1120 

Westinghouse 

150 

750 

Can.  Gen. 

4 

10 

1120 

Westinghouse 

100 

750 

C.  G.  E. 

75 
60 

725 
750 

Westinghouse 
Crocker-Wheeler 

60  cycle,  220  volt,  3  phase 

60 

720 

Lancashire 

No. 

H.P. 

R.P.M. 

Make 

50 

720 

Westinghouse 

40 

720 

Westinghouse 

1 

75 

900 

Westinghouse 

40 

720 

Can.  Gen. 

2 

50 

900 

Crocker- Wheeler 

42 

720 

Lancashire 

1 

35 

1200 

C.  G.  E. 

25 

720 

Lancashire 

2 

30 

900 

C.  G.  E. 

20 

1400 

Lancashire 

1 

30 

945 

Westinghouse 

10 

720 

Wagner 

2 

25 

1200 

Crocker- Wheeler 

1 

20 

1800 

Lincoln 

25 

cycle,  220 

volt,  3  phase 

1 
1 

20 
10 

1130 
1140 

A.  C.  B. 

Fairbanks 

H.P. 

R.P.M. 

Make 

100 

500 

Can.  Gen. 

60  cycle,  220  volt.  3  ohase 

75 

720 

Westinghouse 

50 

720 

Westinghouse 

No. 

H.P. 

R.P.M. 

Make 

25 

710 

Westinghouse 

3 

100 

600 

C.  G.  E. 

:10 
15 

710 

725 

Westinghouse 
Westinghouse 

1 

75 

720 

C.  G.  E. 

10 

710 

W  estinghouse 

GENERATORS 

No. 

1 
1 
2 

1 
1 
1 
1 

1 


25  cycle,  2200  volt,  3  phase 

H.P.       R.P.M.  Make 


300 
250 
200 
150 
100 
75 
50 
30 


480 


480 
750 
750 


Westinghouse 
C.  G.  E. 
Westinghouse 
Westinghouse 

Gen.  Elec. 

Lincoln 

Westinghouse 


60  cycle,  3  phase 

No.  KW.  Volts  R.P.M. 

1  300  2200  600 

1  75  2200  900 

1  100  550  900 

1  300  2200  150 

Direct  connected  to  engine. 
1  60  2200  1200 

Direct  connected  to  engine. 


Make 
A.  C.  B. 
Westinghouse 
C.  G.  E. 
A.  C.  B. 

A.  C.  B. 


We  can  deliver  from  stocky  New  Westinghouse  H.  S.  Motors 
 in  25  cycle,  5  to  30  H.  P.   

The  E.  A.  Lowry  Power  Equipment  Co. 

Limited 

GUELPH,      -  CANADA 
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There's 
a  Big 
Healthy 
Demand 

WHY? 


PRICE  -  QUALITY  -  DISCOUNTS 
EQUATOR  MFG.  CO. 


Hamilton, 
Canada 

TOASTER 
STOVE 
Cat.  NO.A3 
500  Watts 

AIR 

HEATER 
Cat.  No.A2 
660  Watts 

H.E.P.C. 
Approval 
No.  115 


The  Cleveland  Fare  Box 

Prevents  Mistakes 

It  is  till-  one  sure  iiietliod  of  lollcctinjj  fares  witli- 
f)Ut  iJossiliility  <)f  mistakes  or  losses  in  any  way. 

THE  CLEVELAND  FARE  BOX  is  an  important 
ailvancement  in  street  car  service  to  the  public  in 
safeguarding  the  interests  of  the  municipality  or 
company,   and   in    saving   time   and  labor. 

Write  for  further  important  facts  regarding  this 
practical  and  valuable  means  of  collecting  fares. 

M.  C.  McElligott,  Manufacturer 

PRESTON,  CANADA 

Agent  for  the  Arthur  Power  Saving  Recorder  for 

Western  Provinces 
Canadian    Representative,    Universal  Lubrication. 

Tulc. 


Better  Merchandise  is  one  of 
the  Results  of  Advertising 

It  is  invariably  true  that  the 
best  products  are  those  that 
are  advertised  —  there  are 
written  claims  to  live  up  to 
and  a  good-will  to  maintain. 


To  Obtain  Safe  and  Satisfactory 
Switch  Operation  Install  These 

POLE  TOP 
DISCONNECTING 
SWITCHES 

These  vertical  break  switches  (types  1100  and  2200)  by 
gradually  increasing  the  resistance  in  the  rising  path  of 
the  arc  effectively  break  the  arc  u^ithout  causing  appreci- 
able line  surges.  This  is  effected  by  the  blades  of  the 
switches  moving  in  the  general  direction  of  the  arc. 

These  switches  are  operated  by  a  system  of  levers  of  simple  construction.  All 
insulators  are  in  direct  tension  or  compression,  thus  eliminating  any  torsional  strain 
between  the  different  shells. 

An  important  feature  of  these  switches  is  that  during  both  opening  and  closing 
operations,  the  blades  always  operate  in  the  same  plane  as  the  line  wire.  Thus  the 
different  phases  are  at  the  same  distance  when  opening  or  closing  as  when  the  switch 
is  closed. 

Possessing  exclusive  features  of  scientific  and  mechanical  construction  and  opera- 
tion, and  giving  the  most  efficient  switch  service  obtainable,  these  switches  are  worth 
your  making  further  enquiries.    Write  for  our  new  bulletin  today. 


Cat.  No.  1135,  T.P.S.T.  35,000 
volt,  300  ampere  Pole  Top  Dis- 
connecting Switch  (Standard  Pin 
Insulators) . 


Electrical  Engineers  Equipment  Co. 


710  W.  Madiion  Street,  CHICAGO 
Northern  Elec.  Co.  Ltd.,  Canadian  Representative* 
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MOTORS,  GENERATORS  & 
TRANSFORMERS 


Immediate  Delivery 


MOTORS 

MOTORS 

25  eye 

e,  550  volt,  3  phase 

60  cycle,  550  volt,  3  phase 

No. 

H.P. 

R.P.M. 

Make 

No. 

H.P.       R.P.M.  Make 

2 

200 

485 

Westinghouse 

1 

150          580  Westinghouse 

2 

200 

485 

Westinghouse 

1 

125          720          Crocker  Wheeler 

1 

200 

485 

C.  G.  E. 

1 

100          720          C.  G.  E. 

1 

150 

485 

C.  G.  E. 

1 

X 

in                 Q  in                 \A7^  A  c  t  i  n  frli     1 1  c  f» 

1 

100 

720 

Westinghouse 

1 

40           850  Westinghouse 

3 

60 

720 

Crocker  Wheeler 

1 

30          850  Westinghouse 

- 

50 

720 

Westinghouse 

1 

*5D           oou           vv  esiingnouse 

1 

40 

720 

Crocker  Wheeler 

1 

25 

720 

C.  G.  E. 

*> 

20 

720 

Westinghouse 

1 

19 

720 

L.  D.  &  M. 

2 

15 

720 

Crocker  Wheeler 

1 

15 

1400 

L.  D.  &  M. 

1 

10 

1400 

L.  D.  &  M. 

25  cycle,  2200  volt,  3  phase 

60  cycle,  2200  volt,  3  phase 

No. 

H.P. 

R.P.M. 

Make 

No. 

H.P.       R.P.M.  Make 

2 

250 

720 

Westinghouse 

1 

150          580  Westinghouse 

1 

200 

485 

C.  G.  E. 

1 

200 

485 

C.  G.  E. 

1 

150 

485 

C.  G.  E. 

2 

100 

720 

C.  G.  E. 

25  cycle,  220  volt,  3  phase 

60  cycle,  220  volt,  3  phase 

No. 

H.P. 

R.P.M. 

Make 

No. 

H.P.       R.P.M.  Make 

5 

125 

720 

Crocker  Wheeler 

1 

50           900  Westinghouse 

1 

50 

720 

Crocker  Wheeler 

1 

40          900          Crocker  Wheeler 

3 

10 

720 

Westinghouse 

.1 

30          900          C.  G.  E. 

1 

20         1200  Wagner 

o 

10         1200  Westinghouse 

TRANSFORMERS 

No. 

K.V.A.  Voltage 

Make 

3 

500 

13,200-2200-,3,)0 

C. 

G.  E.  Primary  taps 

3 

100 

13,200-6600/2200 

C. 

G.  E. 

2 

25 

2200-550 

Westinghouse 

3 

5 

550-110/220 

Packard 

GENERATORS  60 

CYCLE 

No. 

K.W. 

Phase  Volts 

Make 

1 

150 

2  2200 

Bullock. 

Switchboard  and  Exciter 

1 

100 

3  550 

C.  G. 

E. 

Switchboard  and  Exciter 

1 

50 

3  550 

C.  G. 

E. 

Switchboard  and  Exciter 

All  Equipment  Guaranteed 

Scndlisis  of  equipment  you  have 
for  sale  to 

L  A.  LOWRY  POWER  EQUIPMENT  CO. 

Limited 

GUELPH,      -  CANADA 
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The  Oiling  System  is  Automatic ! 

The  Automatic  Oiling  System  is  another  feature  back  of  the 
national  reputation  of  the  Crystal  Electric  Washer  which 
makes  it  unmistakably  more  attractive  to  the  housewife. 

The  favorable  opinion  of  the  Crystal  Washer  held  by  the  women  of  this 
country  may  seem  offhand  to  be  based  on  general  impressions — but  deeper 
investigation  soon  brings  home  the  fact  that  it  is  firmly  founded  on  an 
almost  universal  acknowledgement  of  the  Crystal's  simplicity  and  mech- 
anical superiority. 

Every  day  you  are  reminded  of  the  constantly  increasing  interest  in  elec- 
tric washing— you  sense  it  in  talking  to  the  women  of  your  own  com- 
munity. 

If  you  are  seriously  interested  in  making  preparations  to  turn  this  rapidly 
developing  demand  into  dollars  in  your  bank  account  you  will  be  a  keen 
reader  of  the  New  Crystal  Merchandising  Book — a  mine  of  plans  and 
ideas  for  the  man  who  sells  washing  machines. 


Awarded 
Gold  Medal 
Panama- 
Pacific 
Exposition 


Onward  Mfg.Co. 


Kitchener 


Onta 


no 


The  Crystal  Swinging  Wringer 


The  clothe  J  are  wrunn  from  tht 
machine  into  the  rinte  water. 


—next  from  rinse  water  into 
the  bluins  water. 


-^then  from  the  hhing  water 
into  the  clothes  baiiet* 


J.  C. 

Refillable  Fuses 


4  Cartridge  Type 


IPif  ill 

Knife  Blade  Type 

ALL  Copper  ends. 

The  J.C.  Refillable  Fuses  are  now  in 
general  use  throughout  Canada  by 
Power  Companies,  office  buildings, 
Government  buildings  and  other  large 
users. 

The  J.C.  gives  a  sure  contact. 

The  J.C.  Refills  are  accurate. 

The  fibre  tubes  do  not  char,  and  are 
asbestos  lined. 

The  J.C.  Refillable  Fuse  is  simple  in 
construction  and  a  money  saver. 

Write  for  Bulletin  No.  6. 
H.E.P.C.  approval  No.  9. 

Manufactured  by 

Clemens  Electrical  Corporation 

Limited 

HAMILTON,  ONT. 

Eastern  Representatives: 
Electrics  Limited,  22  St.  John  St.,  Montreal,  P.Q. 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"Ameiican  Electricians'  Handbook,  a  reference  hook  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  pages,  with 
over  0(H)  illustrations.  Published  by  McGraw-Hill  Book 
Co      Price  $:?.00. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.     248  pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McG  raw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co..  Inc.    2S5  pages,  illustrated.    Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  190S  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric   Railway,  by  A.   Morris   Buck,   M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $8.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  618 
illustrations  and  five  folding  plates.     Price  $6.00. 

Electrical  Injuries,  by  C.  A.  Laufler,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Electric  Power  Transmission,  Principles  &  Calculation,  by 
Alfred  Still.  2nd  Edition,  revised,  enlarged  and  rewritten. 
Just  published  by  McGraw-Hill  Book  Co.,  Inc.  407  pages, 
illustrated.    Price  $3.50. 

Elements  of  The  Infinitesimal  Calculus,  by  G.  H.  Chandler. 
M.A.,  Prof.  Applied  Mathematics,  McGill  University,  318 
pages,  cloth  bound.  Published  by  John  Wiley  &  Sons,  1907. 
Price  $1.40. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I. E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,  illustrated.     Price  $1.50. 

"Elements  of  Radiotelegraphy."  by  Ellery  W.  Stone.  Recently 

published  by  D.   Van  Nostrand  Company,  267  pages,  125 

illustrations.  33  plates.     Price  $2.50. 
Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.  Published  in  1915.  223  pages,  illustrated.  Price  $2.00. 
Examples   in    Magnetism   for   Students   of   Physics   and  Kngi- 

neering,  by  Prof.  F.  E.  Austin,  B.  S.     Published  in  1916. 

Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  Tohn  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Fuel."  by  C.  F.  Herington,  recently  published  by  D.  Van  Nos- 
trand Co.     211  pages,  with  84  illustrations.     Price  $3.00. 

"Governors  and  the  Governing  of  Prime  Movers,"  by  W. 
Trinks.  Recently  published  by  D.  Van  Nostrand  Com- 
pany.   236  pages,  140  illustrations.     Price  $3.50. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, prire  e.'ic. 

Induction  Coils  in  Theory  and  Practice,  by  Prof.  F.  E. 
Austin.,  Published  this  year  by  the  author.  64  pages,  il- 
lustratsd.     Price  $1.00. 

International  Library  of  Technology,  Vol.  11.  B,  on  Elec- 
tricity and  Magnetism,  Electrodynamics,  Electrical  Resist- 


ance and  Capacity,  The  Magnetic  Circuit,  Electromagnetic 
Induction,  Chemistry  and  Electro-Chcmistry.  Primary  Bat- 
teries. Electrical  Measurements,  585  pages,  fully  illustrated, 
half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 

International  Library  of  Technology.  Volume  14-C  on  Stor- 
age Batteries,  Incandescent  Lighting,  Arc  Lighting,  In- 
terior Wiling.  Modern  Electric  Lighting  Devices,  Electric 
Signs,  Electric  Heating,  540  pages,  fully  illustrated,  half 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.   Price  $3.50. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Herington,  recently  pub- 
lished by  D.  VanNostrand  Co.  211  pages  witli  84  illus- 
trations.    Price  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illus- 
M.Tcd.     Price  $2.00. 

Princi'>le5  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
.Alfred  Still  Puhlished  in  19](i  l>y  McGraw-Hill  Book  Co. 
365  pages,  illustrated.     Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
\'an  Nostrand  Company.  200  pages,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appeiidix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.76. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Standard    Wiring,   1919   Edition,   25th    Year.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Gushing, 
Jr.    Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.     Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.    Published  in  1910  by  Whittaker 

&  Company.     100  pages,  illustrated.     Price  $1.00. 
Telegraph   Practice,  a  Study  of  Comparative  Method,  by  John 

Lee,  M.A.    Just  published,  by  Longmans-Green  &  Co.  102 

pages.     Price  $1.00. 
Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 

the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Whittaker  &  Company. 

985  pages,  630  illustrations.     Price  $2.00. 
Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 

M.A.     Published  in  1905  by  Longmans,  Green  &  Company. 

504  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,   by  Edward   H.   Tenney,   B.A.   M.E.  Published 

in  1915  by  D.   Van   Nostrand  Company.     224  pages,  85 

illustrations.     Price  $2.50. 
The  B.T.  Hand-Book,  puhlished  by  British  Insulated  &  Helsby 

Cables,    Limited.     Second   edition.     448  pages,  illustrated. 

Price  .$1.00. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey.  Tr.  Published  in  lOlfi  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  I»ublished  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  Lighting  Art,  Its  Practice  and  Possibilities,  by  M. 
Luckiesh.  First  edition,  just  published  by  McGraw-Hill 
Book  Co..   Inc.     229  pages,  illustrated.     Price  $2.50. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 
edition,   price  $1.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.     Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.     340  pages,  illustrated.     Price  $1.50. 
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RELIABLE  ELECTRIC  SUPPLIES 


ALWAYS 

IN 
STOCK 


ARROW  E  FLUSH  SWITCHES 
EDISON  MAZDA  LAMPS 
WIRE,  CORDS  AND  CABLES 
WIRING  DEVICES,  ALL  KINDS 
CONDUIT  AND  FITTINGS 
SQUARE  D  SAFETY  SWITCHES 
SQUARE  D  MOTOR  STARTERS 


FOR 
IMMEDIATE 
DELIVERY 


ARROW  E  SURFACE  SWITCHES 

ECONOMY  FUSES 

EMERSON  FANS 

LIGHTING  FIXTURES 

LAMP  GUARDS 

LAMP  REFLECTORS 

DOUBLE-SURE  TAPE 


McDonald  &  Willson,  Limited 

347  Yonge  Street         -  TORONTO,  ONT. 


EASILY  SOLD 

is  what  the  dealers  who  handle  the  Eden  have  to 
say  about  it,  with  good  profits,  too,  they  add. 

And  they  are  right. 

The  sales  of  Eden  Machines  have  increased  by 
leaps  and  bounds  during  the  past  year.  Women 
everywhere  are  being  educated  to  the  fact  they  need 
not  be  kitchen  drudges,  so  they  are  buying  Washing 
Machines  and  their  preference  has  been 


THE  EDEN 

the  time  tested  machine  with  the  all  metal  body,  and  its  twenty-five  points  of  superiority. 

The  Great  West  Electric  Company,  Limited 

WINNIPEG,  MAN. 
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ARMACELL 

The 

Perfect  Insulator 

A.  varnish  for  work  re- 
quiring absolute  insulation. 
We  claim  that  ARMA- 
CELL possesses  the  high- 
est insulating  qualities  of 
any  varnish  on  the  market. 
ARMACELL  is  unequal- 
led.   Send  us  a  trial  order. 

Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  .iiul  Overseas  Governments) 

SPIELMAN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 


Save  Time  and  Money 

— Use  Duncan  New 
"Rigid"  Shadeholder 


ONLY  ONE  SCREW  TO  ADJUST 

Manufacturers 

The  Duncan  Electrical 
Companyy  Limited 

MONTREAL  -  CANADA 


PEIRCE 
Presteel  Racks 

LIGHT 

and 
HEAVY 


STOCK 
SHIP- 
MENTS 


583  450 


Acme  Stamping  &  Tool  Works 

LIMITED 

HAMILTON,  ONT. 


Thos.  S.  Young.  General  MabagcK: 


Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  Ifews 


MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 
and  Engineering 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial    Western  Lumberman 


Toronto,  Montreal,  Winnipeg,.;:; 
Vancouver,  Chicago,  New  Yorkjii 
London,  (Ene.) 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


UNIVERSAL  BUSHINGS 

FOR  FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


Nos.  2  &  4 


Nos.  1  &  3 


Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

BEWARE  OF  IMITATIONS 
Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building,  Winnipeg,  Man. 


DOSSERT  Y 
CONNECTOR 

U.sed  to  make  a  three-way  splice 
when  the  cables  are  not  at  right 
angles.  Can  be  furnished  to 
connect  any  three  sizes  of  wire, 
cable  or  rod — or  combinations. 

Dossert  &  Company 


242  W.  4l8t  St. 
NEW  YORK 


H.  B.  LOGAN,  President. 

Irving  Smith,  Canadian  Representative,  10  Cathcart  .St., 
W)2  New   Birks   Hldg.,  Montreal,  Que. 


Write  for  Prices 


on 


Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut   to  Size, 

Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 
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There's  a  Big  Difference  with 

They  reduce  tlic  wear  on  machines  90%  because  the 
lubrication  lasts.    Yor.r  men  will  know  the  advantage 
of   NO   SPARK  brushes  over 
the  average  carl)on  brush. 
NO   SPARK   brushes  will  not 
chip,  split,  or  crumble,  and  by 
containing  lasting  lubrication  they 
provide  frictionless  contact,  elim- 
inate noise,  and  produce  a  perm- 
anent glazed  surface  on  the  com- 
mutator   bars.      Full    details  and 
prices  on  request. 

CALEBAUGH 

Self-Lubricating  Carbon  Co. 

1503  Calumbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


INSULATE 

The  BEST  composition 


Receiver  Cases,  Mouth- 
pieces, Switch  Bases, 
Knobs,  Inter-Connec- 
tion Strips,  etc. 


To  Order 
Specials  of 
Any  Shape. 


Also  "HI-HEET" 
Insulations. 


GENERAL  INSULATE  CO. 

1025  Atlantic  Ave.,  Brooklyn,  N.  Y. 

S'l:s  R -presentatives : 
John  J.  Rowe,  127  Nazareth  St.,  Montreal. 
Frank  G.   Scofield,   Kent  Bldg.,  Toronto. 


ECONOMY  renewable  FUSES 

are  the  right  fuses  to  protect  your  electrical  circuits — 

— because  they  afford  the  right  sort  of  protection ;  their  reputa- 
tion lends  assurance  that  you  can  safely  depend  on  them  for 
accuracy  of  rating  and  all-round  efficiency  in  operation. 

— because  they  cut  annual  fuse  maintenance  costs  80%  as  coin- 
pared  with  the  use  of  one-time  fuses,  owing  to  the  fact  that 
an  inexpensive  "Drop  Out"  RenewaJ  Link  restores  a  blown 
Economy  Fuse  to  its  original  efficiency. 

— because  it's  the  work  of  a  moment  to  replace  the  link  and  re- 
new the  fuse. 

— because  a  good  sized  stock  of  "Drop  Out"  Renewal  Links 
always  on  hand  represents  but  a  small  outlay. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 

Unity  Bldg.  -  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.   High  Potential  Fuses 

—to  150,000  volts 
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AIR  PRESSURE  RELAYS 
Pliiladelpliia  Electric  Co.  Supply  ]Jept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
Britiih  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarcli    ]'"lcctiic  Comiiany 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTOMATIC    EXTENSION  REELS 

Cincinnati   Specialty   Mfg.  Co. 

AUTO  STARTERS 
Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 

Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Drill    &   Electric    Box  Company 
Canadian  Westinghouse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle,  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Delta  Star  Electric  Company. 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
■  Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Weitinghouie  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Bovinf   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Compaiiy 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical  Company  of  Canada 

Monarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Pliiladelpliia  Electric  Co.  Supply  Dept. 

CLAMPS,  INSULATOR 

Electrical  Engineers  Equipment  Co. 
Philadelphia  Elcctiic  Co.  Supply  Dept. 

COILS 
Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

,  CONDUCTORS 

British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 
American  Conduit  Company 
Conduits  Company 

McDonald  &   Willson,  Ltd.,  Toronto 
National   Metal  Molding  Company 
Northern  -Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS 

International  Machinery  &  Supply  Co. 
Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Northern  Electric  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 

Canadian  General   Electric  Company 
Canadian    Westinghouse  Company 
National  Electric   Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 

CORDS 

Northern  Electr'c  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  St  Knott.  Inc. 

International  Machinery  &  Supply  Co. 
Monarch    Electric  Company 


DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

.   DISCONNECTING  SWITCHES 

Electrical  Engineers  Equipment  Co. 
Electric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR  BUS  AND  SWITCH 
„  .  COMPARTMENTS 

Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

McDonald  &  Willson,  Ltd.,  Toronto 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson   Glass  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Suonlir<i  Company 
Northern  Electric  (Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 

Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Bovine  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Printrle.  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 

Hatheway       Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin  Electric   Manufacturing  Company 

Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

PLASHLIGHTS 

McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Spielmann  Agencies  Regiitered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

PUSES 

Bussnian  Mfg.  Company 

Canadian  General  Electric  Company 

Canadian    Westinghouse  Company 

Economy  Fuse  ft  Ifanufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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THIS  TRADE  MARK 


Water 
Turbines 


Hydraulic 
Governors 


Turbo 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


High 

Efficiency 

Substantial 
Construction 


Continuous 
Service 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


CANADIAN  PORCELAIN  CO. 


LIMITED 


HAMILTON 


CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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FROSTING 
Arts  Electrical  Company 

FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 

GENERATORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire   Dynamo  &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
JefTerson  Glass  Company 

GROUNDING  BOXES 

Philadelphia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
International  Machinery  &  Supply  Co. 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann   Agencies,  Registered 

HIGH  TENSION  EQUIPMENT 

Delta  Star  Electric  Company 

HYDRAULIC  MACHINERY 
Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson   Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 

J.  D.  Lapachelle  &  Co..  Montreal,  Que. 

Northern  Electric  Company 

W.  H.   Spencer  &  Co.,  Montreal,  Que. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

General  Insulate  Company 
International  Machinery  &  Supply  Co. 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauMinc  *  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  A  Knott,  Inc. 

Illinois   Electric    Porcelain  Company 

Moloney  Electric  Company  of  Canada 

Mica  (5ompany  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian   General  Electric  Company 
Canadian    Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 


LAMP  BULBS  (EUctrical) 
Jeflerson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco-Philips  Co.,  Limited 

Electrical   Maintenance   Sc   Repairs  Company 

Hamilton   Lamp  Company 

Hatheway  &  Knott 

McDonald  &  Willson,  Ltd.,  Toronto 

Northern  Electric  Company 

LAMP  RENEWER 

G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric  Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   Cieneral   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio   Brass  Company 

Pringle,  R.  E.  T. 

.Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lincoln   Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Bros- 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Electrical  Maintenance  &  Repairi  Company 
Electric  Motor  &  Machinery  Co. 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  Sc.  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self-Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney   Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Northern  Electric  Company 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 
PAINTS 
Spielnunn  Agencies  Kegi. 


PAINTS  ft  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Re|;isterea. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICJIL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Conipany 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Northern    Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric   Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Pliiladelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Pliiladelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic   &    Engineering  Company 
MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin   Electric  Manufacturing  Company 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  ft  Repairs  Company 
Thomaon  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric   Manufacturing  Companr 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 

McDonald  &  Willson,  Ltd.,  Toronto 
Monarch    Electric  Company 
National  Ueta)  Uolding  Company 
Northern  Electric  Company 
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ELECTRIC  TOYS 

Stock  Up  Now  For  Your  Christmas  Trade 

Lionel  Electric  Trains 
Transformers 
Small  Motors 
Christmas  Tree  Outfits 

while  our  Stocks  are  complete 

The  Masco  Company  Limited 

91-93  Queen  Street  E.  TORONTO 

JOBBERS       OF       ELECTRICAL  MERCHANDISE 


DIAMOND  ELECTRIC 
XMAS  TREE  OUTFITS 


Glazed  white  fibre  candles  fitted  with  Mazda  Lamps,  and  spring 
clips  which  keep  the  candles  in  an  upright  position. 
Made  in  8,  16,  24,  and  32  lights  for  use  on  110-124  volts. 
The  above  outfits  are  also  supplied  without  the  candlestick. 

For  price  and  discounts  write  to 

W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West,  Montreal 


The  Martin 
Portable  Vise  Stand 
and  Pipe  Bender 

is  the  most  efficient  apparatus  for  reducing 
the  cost  of  cutting,  threading  and  bending 
conduit.  It  does  the  work  in  less  time, 
with  less  labor  and  at  less  cost.     Prove  it 


Ask  your  jobber 
H.  P.  MARTIN  &  SONS 

630  East  Second  Street, 
Owensboro,  Ky. 


Standard 
Wires  and  Cables 

include  a  complete  line  of  bare 
and  insulated  electrical  conduc- 
tors for  all  classes  of  service,  al- 
so cable  accessories.  We  also 
supply  copper,  and  brass 
tubes  and  rods,  extruded  brass 
shapes,  etc.  We  are  in  a  posi- 
tion to  serve  all  users  of  these 
products  to  good  advantage. 
Write  our  nearest  office. 

Standard  Underground  Cable  Co.  of  Canada 

Limited 
Hamilton,  Ont. 

Montreal  Toronto  Hamilton  Seattle 


BE  SURE 

that  the  motor  YOU  INSTALL 

will  start  the  load  by  install- 
ing— 


Repulsion  Start  Induction 

Single  Phase  Motors 


Their  starting  torque  is  not  less 
than  300%  full  load  torque. 


A  125%  fuse  is 
usually  sufficient. 


1/10  to  40  H.P. 


H.P.  Motor  Geared  to  a  deep  well  pump 


CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Mach'y  Co.,  Ltd.,  137  Shaughnessy  Bldg., 

McGill  St.,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


Western  Red  Cedar 

POLES  &  PILING 

Correspondence  Solicited 

F.  J.  Bossley 

Offices,  Bell  Block      ■      -       P.  O.  Box  78 
ENDERBY    -  B.C. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


SOLDERING  FLUXES 
Allen  Company,  L.  B. 

liissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Fiiedley-Voshardt  Company 

STANDS— VISE,  PORTABLE 

Martin  &  Sons,   H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Company 
Canadian    Hart    Accumulator  Company 
Northern  Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  Willson,  Ltd.,  Toronto 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TOASTERS 
National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 
Adams-Bagnall  Electric  Company 
Canadian   Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Company 
Nortliern  Electric  Company 
Packard  Electric  Company 
Thordarson  Electric  Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian   Bridge  Company 

TROLLEY  GUARDS 
Oliio  Brass  Company 

TUBING 
Northern   Aluminum  Company 

TURBINES 

Roving  Company  of  Canada 
Canadian  Allis-Chalmert  Company 

Hamilton  Company,  Wm. 
■MacGovern  &  Company 
Smith  Company,  S.  Morgan 


UNDERGROUND  INSTALLATIONS 
Gest,  Limited,  G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 
Houston  &  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Onward  Manufacturing  Company 
Pringle,  R.  E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Lyons  Electric  Company 
McDonald  &  Willson 
Northern  Electric  Company 
Onward  Manufacturing  Company 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian   AUis-Chalmeri  Company 

WELDING  EQUIPMENT 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
International  Machinery  &  Supply  Co. 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


"Lancashire" 
All  British 
Motors 

and 

Spare  Parts 

Carried  in  Stock 
in 

Toronto 


Branch  Office 

602NewBirksBldg. 

MONTREAL 


SERVICE 


REPAIR  SHOPS   —  TORONTO 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 

Motors 
Generators 
Transformers 


Head  Office 

45  Niagara  St. 
TORONTO 


November  15,  1919 


THE  ELECTRICAL  NEWS 


63 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British   Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less 
to  erect  than  any"  other  kind.  Treated  with 
Carbolineum  or  Creosote  they  make  you  a 
big  saving.  Full  information  without  any 
obligation  from  our  nearest  ofifice. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

GeneralSalet  Office    72  W.  Adamt  St. . Chicago, III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Standard  Armatures,  Coils  and  Commutators 
in  Stock.  Material  and  Experience  for  Quick 
Thorough  Repairs  on  Every  Size  or  Type  .of 

A.C.  or  D.C.  Machine. 
Factory   Recently  Doubled.     100  Electrical 
and  Mechanical  Experts  Anxious  to  Serve  You 

Cleveland  Armature  Works,  Inc. 

Est.  1895  Cleveland,  Ohio  inc.  isis 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 


guards  give  your  lamps 
just  such  protection. 
Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand   the    attention  of 


every  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana. 


No.  2332 


When  you  want  Lighting  Fixtures  of  Beauty^ 
Quality  and  Efficiency  at  a  reasonable  price, 

write 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleabfe  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Our  stock  of  25  cycle  550  volt 

New  Lincoln  Motors 

has  been  pretty  well  depleted  on  recent 
orders,  but  new  shipments  are  on  the 
way  and  we  aim  to  keep  motors  of  the 
following  H.  P.  and  speed  in  stock: 
Yi,  1,  2,  3,  5,  7^,  10,  15  at  750  and  1500  R.P.M. 
20,  25,  30,  35  at  750  R.P.M. 


The  following  is  a 
on  hand: 


list  of  used  and  odd  sizes 


H.P. 

R.P.M. 

Cycle 

Volt 

Make 

1 

750 

25 

550 

C.  G.  E. 

10 

1500 

25 

550 

Westinghouse 

25 

750 

25 

550 

Westinghouse 

25 

750 

25 

550 

C.  G.  E. 

30 

750 

25 

750 

Westinghouse 

35 

750 

25 

750 

Westinghouse 

2 

1800 

60 

220 

Lincoln 

5 

]s(io 

60 

220 

5 

1200 

60 

220 

30 

1200 

60 

220 

1 

1800 

60 

550 

2 

1200 

60 

550 

3 

1800 

60 

550 

7/. 

1200 

60 

550 

15 

1200 

60 

550 

50 

900 

60 

550 

75 

900 

60 

550 

100 

900 

60 

550 

Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg  TORONTO 


Assembling  Repair 
and  Welding  Shop 

3  Jarvis  St. 

TORONTO 


Montreal  Office 
128  Coristine  Bldg 


NACCOVERN 

ftCOMPANY 


imoRP. 

OHTQ 


POWER 

MACHINERY 

■iiiiiiiiii  iiiiiMafl 


MOTOR  GENERATOR  SETS 

2  and  3  Phase — 25  Cycles 


D.  C 

Cicnerator 

A 

.  C.  Motor 

K.W. 

Volts  R.P.M. 

HP. 

Volts 

R.P.M 

125 

75 

480 

2—125 

720 

3.50KW 

2300 

7.50 

.300 

275/.300 

7.50 

435 

2300 

750 

2—300 

500 

5ft0 

.5.50  KW 

6600 

.500 

2  and 

3  Phase— 

50  and  60  Cycles 

15 

125 

1120 

25 

440 

1120 

20 

125 

1130 

30;-^ 

2200 

1130 

30 

125 

850 

.50 

550 

800 

35 

120 

8.50 

.50 

8.50 

40 

550 

845 

50 

550 

900 

75 

2200 

220 

75 

110 

100 

550 

80 

220 

720 

120 

440 

720 

100 

125/250 

870 

150 

2300 

870 

100 

5.50 

580 

150 

2200 

580 

100 

2.50 

1200 

150 

2.300 

102/510 

60/300 

5.50 

700/720 

lijO 

500/550 

600 

200 

440 

150 

125/250 

200 

220 

580 

150 

230/275 

571 

200 

2080 

20(1 

125 

2.50 

2200 

450 

2.50 

250/275 

720 

350 

2300 

720 

500 

560 

400 

710 

2300 

400 

750 

250 

720 

llOOKVA 

2300 

Direct 

Current 

5 

110 

1800 

TA 

1800 

7 

300 

720 

10 

720 

2—  75 

125 

900 

150KW 

2300 

900 

2—250 

125 

720 

700KVA 

6600 

720 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices:   New  York,  Pittsburg,  St.  Louis. 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 
Buyers  and  Sellers  of  New  and  Used  Machinery 
A  CONTINENT-WIDE  SERVICE 


We  have  the  following  new  and  second  hand  MOTORS  and 
TRANSFORMERS  in  «tock  ready  for  immediate  shipment. 

3  Phase,  60  Cycles,  220  Volts 


60  Cycles 

550 

Volts 

No. 

H.P. 

Phase 

R.P.M 

1 

200 

3 

630 

1 

125 

3 

900 

100 

3 

900 

2 

75 

3 

1200 

3 

75 

3 

900 

1 

50 

3 

600 

2 

50 

3 

900 

2 

40 

3 

1200 

3 

-35 

3 

1200 

4 

35 

3 

900 

5 

.30 

3 

1200 

1 

.30 

3 

900 

4 

25 

3 

900 

2 

25 

3 

1200 

.3 

25 

2 

720 

2 

20 

3 

1200 

2 

20 

3 

900 

2 

15 

3 

1200 

3 

15 

2 

720 

10 

10 

2 

720 

3 

10 

3 

900 

15 

5 

3 

1200 

2 

3 

3 

1800 

1—  100  H.P. 

2—  75  H.P. 

1—  75  H.P. 
4—  50  H.P. 

2—  35  H.P. 

2—  .30  H..P. 
.3—  25  H.P. 

3—  20  H.P. 

1—  20  H.P. 

2—  10  H.P. 
.5—7^  H.P. 

10—  5  H.P. 
1—    3  H.P. 


900 
600 
900 
900 
1200 
1200 
1200 
900 
1200 
1200 
1200 
1200 
1800 


R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 
R.P.M. 


Single  Phase,  60  Cycles,  110  V. 


3—  1/8  H.P. 

.5—  1/6  H.P. 

6—  1/4  H.P. 
10—  1/2  H.P. 
1.5—1  H.P. 

1—2  H.P. 

1—3  H.P. 


17.50  R.P.M. 

1750  R.P.M. 

1750  R.P.M. 

\im  R.P.M. 

1750  R.P.M. 

1800  R.P.M. 
ISOO  R.P.M. 


TRANSFORMERS.— 3— 300K.V.A.,  12,000  Volts  Primary,  110- 
220-440  Volts  Secondary,  complete  with  Oil,  Oil  Valves  and 
Gauges. 

No     K.W.       Volts       Make         No.    K.W.       Volts  Make 
3       40       2200/110    C.  G.  E.  .     1       15       2200/550    C.  G.  E. 
2       10       2200/5.50    Wagner  2         lYz    2200/550  Wag^or 

.5         5       2200/.5.50    Wagner  2         2^^    2200/5,50  Waglier 

Phone  or  write  us  for  prices 

ELECTRIC  MOTOR  &  MACHINERY  CO.,  Limited 

417  St.  James  St..  MONTREAL,  QUE. 
Tel.  Main  2177,  Main  18  Night  Call,  Rock.  3523. 
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HORDARJON 
WyNHrORMEHf 

FOR  E.VERY  PURPOtfE 

THoRoAn/aH  ti.EC.MFC,ce.<HicAu 


PROTECTION 

Use 

MONARCH  OIL 
CIRCUIT  BREAKERS 

Double  Pole  Four  Pole  Three  Pole 

Single  Throw 
Double  Throw 

Automatic 
Remote  Control 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate 
Cell  Mounting 

Made  in  Canada 

by 

Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 

1305  Bank  of  Hamilton  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 


Send  inquiries  to- 


1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


Phantom  View,  Walger  2-\V 


2-Way  Connector 

For  connections,  for  lengtli- 
ening  extension  wire,  and 
for  exchanging  fixtures.  Save 
money  every  time. 


Walger  Connectors 


3-Way  Connector 

To  tap  feed  wires  in  outlet 
boxes;  Condulets  and  on 
l<nob  and  cleat  work.  Guar- 
antee fast,  easy  connections. 


Actual  Size 


For  faster,  more  efficient  work,  and  better  profits  on 
every  job. 

Order  these  handy  little  time  and  money  savers  now. 
Use  them  on  your  next  job  of  interior  wiring— then 
watch  the  quicker,  smoother  and  more  satisfactory 
work  you  get. 

Walger  connectors  eliminate  blow  torch,  solder,  and 
all  the  trouble  incurred  by  using  old  fashioned 
methods. 

Walger    Connectors   make   permanent  connections. 
They  make  perfect  connections,  the  kind  appreciated 
by  every  Electrical  Inspector.    Simple  to  handle,  convenient  and  easy  to  install.     They    save    time    and  temner 
fr^aller  wire^  °'  Underwriters  and  Hydro  Electric   Power  ComSorfor   No.  iTa^^^^ 

Send  for  Sample 

Walger  Connector  Company 
Sates  Agent:  C.  JACKSON,  32  Front  St.  West,  TORONTO,  Ont 


Actual  Size 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Cbarks  H.  IDitchell 
Percival  H.  IDitcbeil 

Consultlns  and  Sapervisiiif 
engineers 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping:  of: 
Electric  Power  Appar«tut,  Wire*.  Cables, 
Insulator*,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  Kins  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical.  Electrical.  Hydraulic.  Steam.  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests.  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plant* 

Telephone  Main  6737  605  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E, 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  SSIT       326  W  Craig  St..  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 
501  ExcaUior  Life  Bldg.  TORONTO 


Canadian  Water-Powers  Agency 

(Registered) 

CHARLES  BRANDEIS,  C.E.,  E.E. 
Consulting  Engineer 

We  negotiate  sale  and  purchase  of  developed 
and  undeveloped  water-powers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :        A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

Industrial  Engineers 

Combustion,    Temperature  Regulation 
Water  Softening  and  Filtration, 
Boiler  Plant  Efficiency,  Smoke  Problems. 

57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
Kent  Building,  TOPrilMTO 
Yonge  and  Richmond  St*.,    '  "K^W  i  U 


llpgS^COPYRlGHTS&^DQIQ^ 


STANLEY  LI0HTF007 

REG  O  PATENT  SOLIOTQR  AND  ATTORNCT 

LUMSDEN   BLDG,(^*Jy^[J,^J-"  )  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FRtC 

M«MT.ON    THI.  M.  3713 


A.  H,  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco   (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Phycical 
Test*  and  Inspection*". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


PROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITiGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONI 

MAIN 
2SS2 


RIDOUT  8c  MAYBEE 

Kent  Bldg.,  Yonge  St. 

CANADA 


TORONTO 


ESTABLISHED  1849 

BR  ADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 

Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
mformation  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com- 
pany at  any  of  its  oflSces.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont. ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que. ;  St.  John,  KB. ;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man.;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
Sydney,  N.S'. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 


November  15,  1919 


THE  ELECTRICAL  NEWS 


A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 

through  not  being  able  to  take  care  of 

your  customers'  business  ? 
How  much  have  YOV  lost  in  Profit  on 

this  business  ? 


Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 
You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  .\\  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it.    Why  not  you  ?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phonei: 
Adelaide  902 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALWAYS  ON  THE  JOB  " 


Nights  and  Holiday* 

R.  B.  Rothwell.  Supt.,  Beach  1930 
G.  T.  Dale.  Manager,  Beach  1723 


Made  in  Canada 
Conduit 


Manufactured  by 

National  Conduit  Co.,  Limited 

Toronto 
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Among  Other  Features,  Ball  Bearings  Make  the 
St.  Louis  a  Much  Superior  Induction  Motor 


The  usual  trouble  of  the  induction  motor  that  bas  the  ordinary  sleeve 
bearing,  is  entirely  absent  in  the  St.  Louis  motor,  as  it  is  fitted  with  high 
grade  ball  bearings.  And  the  bearings  are  so  contained  as  to  be  free 
from  grit  or  dirt. 

By  the  torque  characteristic  of  the 
St.  Louis,  losses  in  the  stator  iron  and 
copper  are  minimized,  and  there  is 
greater  starting  torcjue  on  consider- 
ably less  starting  current. 

'I'he  .Si.  Louis  motor  is  very  strongl\ 
milt,  and  bolted  to  separate  base.  It 
has  exclusive  construction  of  rotor, 
centrifugal  switch,  terminal  leads,  and 
ow  temperature  rise. 

SINGLE  PHASE 

TWO  PHASE 
THREE  PHASE 

CATALOGUE 
SEND  FOR 


Disassembled  View  of  Motor 


St  Louis  Electric  Works, 

ST.  LOUI3,  Mo. 


Motor,  Rails  and  Pulley 


R.  E.  T.  PRINGLE,  LIMITED 

95  King  Street  East,  TORONTO 


401  New  Birks  BWe. 
MONTREAL 

406  Vancouver  Block 
VANCOUVER,  ri.C. 

703  Confederation  Life  Bldg. 
WINNIPEG 


Cat.  No.  106— Model  B.  6-lb.  Iron 


Cat.  No. 
1210 


THE  WELL  KNOWN  LINE  OF 

Appliances 


Their  wide  popularity 
makes  them  valuable  stock 
everywhere.  Their 
ready  usefulness 
makes  them 
seasonable 
merchandise 
throughout  the 
whole  year. 


ever 


Heatrav 


Cat.   No.   SIO — Two   Burner  Hot  Plate  and 
Cat.  No.  300 — One  Burner  Hot  Plate 


Cat    No.   180 — Toaster  Stove 


The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


Vol.  XXVIII.  No.  23 


Generation,  Transmission  and  Application  of  Llectricity 


Toronto,  December  1,  1919 


0 


mam 


BKSEDITION 

PUBLKHERS 


e"2F-  ■ 
'si  -^k'  'Cs 


iii  IIU' 


Curtis  Publishing  Company  print  the  inii- 
lions  of  copies  of  Saturday  Evening  Post, 
Ladies  Home  Journal  and  Country  Gentle- 
man on  the  largest  printing  presses  in  the 
world.  All  current  used  by  the  motors  to 
drive  these  presses,  as  well  as  all  other  cur- 
rent used  throughout  the  entire  building,  is 
measured  by  means  of  Sangamo  Meters. 
Because  of  their  well  founded  reputation 
for  sustained  accuracy,  ruggedness,  ease 
and  economy  of  installation,  safety  and 
simplicity  in  testing,  Sangamo  Meters  are 
preferred  by  such  large  current  users 
throughout  the  world.  Let  us  send  you  a 
bulletin  describing  the  meter  for  your 
service. 


Sangamo  Electric  Company 

of  Caiiada,Liinited 


TORONTO 


MONTREAL 


U/h'bndge  36-  - 
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^OU'VE  seen  it  The  large  Reel  with 
the  Northern  Electric  Company's 
name  on  either  side.  You  can  see  it 
wherever  wire  work  of  any  kind  is 
being  done.  In  the  small  hamlets 
and  in  the  large  cities  throughout 
the  Dominion,  it  is  a  familiar  sight  by 
the  street-side. 


Quality,  Dependability  and  Service 
is  what  has  made  the  NORTHERN 
ELECTRIC  COMPANY  LIMITED 
the  largest  manufacturers  of  bare 
and  insulated  Wire  and  Cable. 


Paper  Insulated  Lead  Covered 
Telegraph  Cable 


Paper  Insulated  Lead  Covered 
Telephone  Cable 


Our  Nearest  House  will  be  glad  to 
furnish  specifications  and  prices  on 
any  type  of  bare  or  insulated  wire 
and  cable  for  electrical  purposes — 
write  us  to-day. 

Northertt  Electric  Company 

LIMITED 


Paper  Insulated  Lead  Covered 
Power  Cable 


MONTREAL 

HALIFAX 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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A  FULL  LINE  OF 


INSULATING  MATERIAL 

For  All  Classes  of  Work 


POT  HEAD 
COMPOUNDS 


f  HAUF/»( 


TORONTO 
LONDON 


SPLICING 
COMPOUNDS 


Vulcanized  Fibre — Sheets — Rods^Tubes — Special  Shapes 
Insulating  Papers,  Pressboard,  Fish  Paper,  etc. 
Oiled    or  Varnished    Cloths    or  Tapes 
Insulating  Paints  or  Compounds 
Friction  Tape — Hard  Rubber 
Insulating  Varnishes, 
Cotton  and  Silk  Tape, 
Mica  in  all  forms. 


LET  OUR  NEAREST  HOUSE  LINE  YOU  UP 

Northern  Ehctr/c  Comparty 

LIMITED 

MONTREAL  QUEBEC  TORONTO  WINNIPEG  CALGARY 

HALIFAX  OTTAWA  LONDON  REGINA  EDMONTON 

VANCOUVER 
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IIIISHERARDIZED  | 
SHERARDUCT 

The  Rigid  Steel  Conduit 
with  both  surfaces  Sherar- 
dized  and  Enameled.  Rust 
Proof  and  Acid  Proof.  Made 
of  a  hifh  grade  spellerized 
mild  steel  tubing. 

H^riti  for  Bulletin  SO 


BLACK  ENAMELED  II 

ECONOMY  Black  Enameled 
Conduit  19  made  of  the  same 
high  grade  spellerized  mild 
steel  tubing  as  SHEBARDUCT. 
the  only  difference  being  in 
the  protective  coating.  In 
an  enameled  conduit  there's 
none  better. 

ITrite  for  Bulletin  SO 


IliiMjrl 


FLEXTUBE 

Interwoven  -~  Seamless  — 
Non-Collapsible.  Insepar- 
able and  Double  Compound- 
ed, Easy  to  fish  and  every 
foot  of  every  coll  ran  be  used 
If^rite  for  Bulletin  151 


HllllllllllHlllllllllllllllllll 
nslationar 

BRACKETS 

Complete  with  insulators, 
Sherardized  Bases.  Wires 
run  straitht  through.  No 
Tic-Wirca  necessary. 
Write  for  Bulletin  602 


We  cannot  tell  you  all  about  all 
National  Products  in  this  limited 
space,  but  we  want  to  call  your 
especial  attention  to  certain  features 
of  FLEXTUBE  Double  com- 
pounded,  Non  -  Metallic  Flexible 
Conduit. 

It's  the  original  seamless  interwoven  non- 
collapsible,  non-metallic  flexible  conduit 
with  the  "roller-bearing"  interior.  There's 
absolutely  no  waste;  every  foot  of  every 
coil  can  be  used,  and  it's  so  easy  to  fish 
that  it's  a  pleasure  for  the  wiremen  to  use  it. 
That  makes  it  profitable  for  the  contractor, 
and  its  quality  is  such  that  the  best  interests 
of  the  owner  are  served.  Note  the  con- 
struction. The  seamless  interwoven  txdiing 
compounded;  then  the  protecting  outer 
braid,  also  compounded  —  a  double  com- 
pounded tubing  which  is  satisfying  to  those 
who  insist  upon  the  highest  quality.  Place 
your  order  for  your  requirements  with  your 
jobber;  specify  by  name — FLEXTUBE. 

Kafional  Metal  Molding' 6! 

Ills    Fahon  Building 

Pittsburgh,  Pa. 


Atlanta 
Boston 

Buenos  Aires 

Buffalo 

Chicago 


Dallas 
Denver 
Detroit 
Havana 
Los  Angeles 


Manila 
New  York 
Paris 

Philadelphia 
Portland 


Rio  de  Janeiro 
Salt  Lalte  City 
San  Francisco 
Seattle 
St.  Louis 


CANADIAN  DISTRIBUTORS:  CANADIAN  GENERAL  ELECTRIC  CO  .XrMITED 


I©! 


National" 

Locknule  and  UuHhings 

Threads   sharp,   clean  and 
*  true.  "Nationar*quaIity  pro- 
ducts.   Exclusive  srlf-clcan- 
ine-fcaturc  in  the  bushings, 
H^rite  for  Bulletin  350 


HMationar 

Outlet  Boxes  and  Covers 

A  box  for  every  purpose  and 
a  purpose  for  every  box. 
Furnished  in  Sherardized  or 
Black  Enameled  Finish. 
IVrlle  for  Bulletin  2S0 


METAL  MOLDING 

For  three  and  four  wire 
surface  wiring.  May  be 
used  as  a  separate  aystetn  or 
in  cotnbination  with  No.  222 
Molding, 

ITrite  for  Bulletin  70t 


'TSIalionar 

METAL  MOLDING 
For  two-wire  surface  wirin?. 
May  be  used  as  a  separate 
system  or  in  combination 
with  No.  333  Moldine. 

K^riu  for  Bulletin  101 


FLEXSTEEL 

Distinctive  flat  surface. 
Easy  to  fish,  cut  and  strip. 
Ideal  for  wiring  either  old 
or  new  buildings.  A  com- 
plete line  of  improved  fittings 
WriU  for  Bulletin  201 


"T^ationar 

FIXTURE  STUDS 
Sherardized  Stamped  Steel. 
Hollow  Stems.  Stronger, 
and  yet  lighter,  than  any 
other  stud  on  the  market. ' 
If^riti  for  Bulletin  400 
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Trade 

"N-T  RING" 

Mark 


Perfection  in 

Fixture  Installation 


Trade 

"N  T  RING" 

Mark 


NON  -  TWIST  Canopy  Ring 


enables  this  to  be  done 


IT  IS  THE  RIGHT  WAY 
SAFE  WAY 

EASY  WAY 

PERMANENT  WAY 


Patented  Canada  and 
United  States 
and  Great  Britain 

Applied  for  elsewhere 


Patented  1918 
AS  APPLIED,  CANOPY  1  inch  deep  in  above 


Approved  by: 

Hydro-Electric  Power  Com- 
mission of  Ontario,  Canada. 

Underwriters  Laboratories, 
Chicago,  U.S.A. 


NIPPLE  CROWFOOT 
N.T.F.  5042 


BELOW  ARE  PARTS  FOR  ILLUSTRATION 


N-T  RING 
N.T.  2 


1^' 


Patented 
1918 


SECTION  CUT 
N.T.  2 


NON-TWIST  CANOPY  RING  ^tZ^^^ 


Descriptive 
Literature 
upon 
Application 


Demonstration  and  Sales  Office:  58  Temperance  St., 

Toronto.  Canada. 
General   Office  and  Factory:    424  Adelaide  Street 

West,  Toronto,  Canada. 

United   States   Office:    Room  929  Majestic  Bldg., 
Detroit,  Mich.,  U.  S. 
Great  Britain  Office:   3  Lombard  Street,  London, 
England. 


Write 
for 

Information 


WANTED— GENERAL  SALES  MANAGER— Competent  to  undertake  supervision  Canada, 
United  States.  Thorough  knowledge  electricel  trade  essential.  Applications  confiden- 
tial.   Apply  by  letter  addressed:  F.  D.  Parmenter,  291  Glencairn  Ave.,  Toronto. 
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By  Product  Coke 

Open  HeartK 
Steel  Billets 

Open  Hearth 
Steel  Sheets 


Hamilton  Pi^  Iron 

Steel  and 
Iron  Bars 

Drop 
For^in^s 


THE 


SriEKDlM 

OF 

CMADA 

LIMITED 

HAMILTON  MONTREAL 


Railway 
Fastenings 

Pole  Line 
Hardware 

Boks  Nuts  &  WasKers 


Wrought 
Screws  &  Nails 


Wire  &  Wire  Products 
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Made   in    CANADA,  by 


An  Announcement 


to  the 


Leading 

Merchants 
of  CANADA 


'^6  H 


ELECTRIC 


SUCTION 
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CANADIANS,  for  CANADIANS 


'TpHR  Hoover,  the  largest  selling 
electric  cleaner  in  the  world,  is  to 
be  manufactured  complete  'm  Canada, 
by  Canadians,  for  Canadians. 

The  big  new  Hoover  factory  at 
Hamilton,  Ontario,  will  be  utilized 
in  its  entirety  for  the  manufacture — 
not  the  m.ere  assembly— of  Hoovers. 
Quantity  production  commences  as 
soon  as  the  installation  of  equipment 
is  completed. 

This  factory  afTords  us  some  30,000 
square  feet  of  floor  area  at  the  out- 
set, with  provision  for  third  and 
fourth  stories  as  soon  as  your  sales 
require  our  expansion. 

This  represents  the  culmination  of 
plans  which  were  compelled  to  await 
the  armistice.  Canada  has  been 
ready  a  long,  long  time  for  this  step. 

The  Hoover  is  leading  in  world  sales 
and  popularity  because  it  is  three 
cleaners  in  one,  at  the  price  of  one. 


It  is  an  electric  carpet- beater,  an 
electric  carpet  sweeper  and  an  elec- 
tric vacuum  cleaner. 

Only  The  Hoover  beats  ...  as  it 
sweeps    as  it  suction  cleans. 

The  Hoover  is  now  well  and  favor- 
ably regarded  here.  Publications 
have  for  years  circulated  throughout 
Canada  telling  of  The  Hoover. 

Leading  Canadian  magazines  will 
increase  this  regard  for  The  Hoover 
in  1920. 

Dealers  will  be  liberally  provided 
wich  publicity  helps  for  their  use. 

We  are  now  arranging  for  factory- 
to-dealer  representation  on  the  fa- 
mous tried  and  proved  "Hoover 
Plan"  which  has  made  millions  for 
other  dealers.    Send  for  particulars. 

The  Hoover  Suction  Sweeper  Company 
«/■  CANADA,  Limited 
Factory  and  General  Offices:  Hamilton,  Ontario 


as  it  Sweeps 
as  it  Cleans 


SWEEPER 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool   Works...  71 

Allen  Company,  L.  B   64 

Allen  Inspection  Company  .  .•   66 

Anylite  Electric  Co   23 

.'Krts  Electric  Company   69 

Beaubien,  De  Gaspe   66 

Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb   64 

Bossley,  F.  J   26 

Boston  Insulated  Wire  &  Cable  Co.  65 

British  Aluminium  Company  

Brandeis,  Charles   66 

Bradstreets   66 

Boving    Hydraulic    &  Engineering- 
Company   

Calebaugh  Self  Lubricating  Carbon 

Coompany   60 

Canada  Wire  and  Cable  Company.  65 

Canadian  Bridge  Company   63 

Canadian  Crocker  Wheeler  Co   12 

Canadian  Drill  &  Electric  Box  Co. 
Canadian  General  Electric  Co.  ...14-15 

Canadian  Hart  Accumulator  Co   55 

Canadian   Krantz  Mfg.  Co  

Canadian   Laco-Philips  Co.,  Ltd.... 

Canadian   Porcelain   Company    ....  55 

Canadian  Westinghouse  Co   74 

Century  Electric  Company    75 

Chamberlain  &  Hookham  Meter  Co., 

Limited   

Cincinnati  Specialty  Mfg.  Co   73 

Clemens  Electrical  Corporation   .  . . 

Cleveland  Armature  Works  

Conduits  Company,  Limited   11 

Consolidated  Lamp  &  Glass  Co.  ...  67 

Cutter  Company   22 

Cutter  Company,  Geo  

Delta  Star  Electric  Co   16 

Dennison,  H.  J.  S   66 

Devoe   Electric   Switch  Company.. 

Diamond  State  Fibre  Co   22 

Dossert  &  Company  

Duncan  Electrical  Company    71 

Electrical  Engineers  Equipment  Co.  25 

Economy  Fuse  and  Mfg.  Co   61 

Electric  Maintenance  &  Repair  Co..  75 

Electric  Motor  &  Machinery  Co.  . .  62 

Electric  Service  Supplies  Company  .  28 

Electrical  Testing  Laboratories....  66 

Equator  Mfg.  Company  

Ewart  &  Jacob   66 


Farber,  S.  W  

Ferrant-i  Electric  Company   13 

Fillion,  A.  0   26 

Friedley  Voshart  Co   64 

G.  C.  A.  Mfg.  Co   60 

G.  &  W.  Electric  Specialty  Co.   ..  76 

General   Insulate  Co   22 

Gest,  G.  M.,  Limited   13 

Gilbert-Menzies  Co.,  A.  C  

Great  West  Electric  Company  . .  . . 

Hamilton  Company,  Wm   73 

Hatheway  &  Knott   23 

Hamilton  Lamp  Co  

Hessco  Company  

Hoover  Suction  Sweeper  Co   8-9 

Illinois   Electric  Porcelain   Co   64 

International    Machinery    &  Supply 

Company   24 

JefTerson  Glass  Company   21 

Jones  &  Glassco  

Joyner,  A.  H.  Winter,  Limited....  66 

Kelsch,  R.  S   66 

Kent  Brothers   

Kerry  &  Chace,  Limited   66 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup   Company   10 

Lightfoot,  Stanley   66 

Lincoln  Electric  Company  of  Canada  62 

Lincoln  Meter  Company  

Lowry  Power  Equipment  Co.,  E.  A. 

Lindsley  Brothers  Company   63 

Lyman  Tube  and  Supply  Company  28 

Lyons   Electric  Company  

Luminous  Specialty  Co  

MacGovern  &  Company   62 

Martin  &  Sons,  H.  P  

Masco  Company   73 

McDonald  &  Willson   59 

McElligott,  M.  C  

McGill  Manufacturing  Company  ...  63 

Mica  Company  of  Canada,  Ltd   64 

Mitchell,  Charles  H.  &  Percival  H.  66 

Moloney  Electric  Co.  of  Canada...  20 

Monarch  Electric  Company    GO 

Montreal  Armature  Works   65 


National  Conduit  Co   69 

National  Electric  Heating  Co  

National  Metal  Molding  Co   4 

New  Process  Specialty  Co   61 

Non-Twist    Canopy    Ring  Canada 

Ltd   5 

Northern  Aluminum  Company  ...  63 

Northern  Electric  Company   2-3 

Ohio  Brass  Company   

Onward  Mfg.  Company   26 

Packard  Electric  Company    7 

Petrie,  H.  W   56 

Philadelphia  Electric  Company  Sup- 
ply Dept   19 

Philip  &  Sons,  E.  J   66 

Phillips  Electrical  Works,  Eugene  F.  53 

Phoenix  Electric  Co   64 

Pittsburgh  Reflector  &  Illuminating 

Company   65 

Pratt  &  Whitney   73 

Pringle.  R.  E.  T.,  Ltd  

Redmonal  Chemical  Products  Co.  . . 

Ridout  &  Maybee   66 

Robbins  &  Myers  Company   27 

Robertson  Ltd.,  J.  M   66 

Robertson  Mfg.  Co.,  P.  L   59 

Sammett,  M.  A    66 

Sangamo   Electric  Mfg.  Co   1 

Smith  Company,  S.  Morgan   20 

Square  D  Company   17 

Spaulding  &  Sons  Company,  J.  . .  .  65 

Spencer,  W.  H   09 

Spielman  Agencies,  Regd  

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   73 

Steel  Company  of  Canada   6 

Superior  Electrics  Ltd   25 

Tallman  Brass  and  Metal  Co   63 

Thompson,  Clarence   66 

Thompson,  Fred  &  Co   76 

Thordarson  Manufacturing  Company  64 

Toronto  and  Hamilton  Electric  Co.  71 
Tubular  Woven  Fabric  Company  . . 

Wagner  Electric  Mfg.  Co   61 

Walger  Connector  Co   67 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Accurate — Rugged — Inexpensive 

In  factory  or  field,  the  Type  S  set  will  quickly  and  accurately  measure  resistance  or  locate 
faults.  It  will  withstand,  without  detriment  to  its  electrical  qualities,  the  knocks  which  such 
a  set  is  bound  to  get.     It  is  of  the  Dial  Decade  Type,  and  therefore  simple  to  operate. 

Excellent  design  plus  quantity  production  enables  a  low  price  without  sacrificing  accuracy 
— ratio  coils  1/20  per.  cent,  rheostat  coils  1/10  per  cent  guaranteed. 

The  removable  suspended  coil  galvanometer  deflects  a  millimeter  per  microampere.  This 
combination — accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpensive- 
iiess — is  found  only  in  the  Type  S  set. 


PRICE  $75.00 

Bulletin    N630   gives  details 


THE  LEEDS  &  NORTHRUP  CO. 

4901  Steoton  At*.  PHILADELPHIA.  PA. 


DecemhtT  1.  1910 
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A  Galvaduct  Building — Allen's  Danforth  Theatre,  Toronto 
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"GALVADUCT" 

The  most  perfect  in- 
t  e  r  i  o  r  construction 
conduit  on  the  market. 
Recognized  as  the 
standard  of  high 
quahty. 


Conduits  Company 


Limited 

TORONTO 


"LORICATED" 

a  high-class  interior 
construction  conduit  of 
the  enamelled  type, 
proof  against  acid  or 
other  corrosive  agents. 
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NO  MOTOR  IS  STRONGER 
THAN  ITS  ROTOR 


For 

larger 

motors 


For^smaller 
motors 


Canadian  Crocker-Wheeler 
design  points  the  way 
to  greater  efficiency. 


Failure  between  Ro- 
tor bars  and  rings  is 
entirely  eliminated. 

For  larger  motors,  a 
solid  short  circuiting 
ring  is  cast  welded  to 
the  Rotor  bars.  Each 
bar  is  positively  lock- 
ed to  this  ring  and  be- 
comes solidly  welded 
to  it. 

For  smaller  motors, 
cast  winding  c  o  n- 
struction  is  used,  the 
bars  and  short  cir- 
cuiting rings  and  fans 
are  all  the  same  ma- 
terial and  are  cast  in 
a  single  operation. 


Canadian  Crocker-Wheler  apparatus  and  service  are 

available  at  all  N.  E.  Co.  branches  as  follows:  KttSf&hrtfM  Ft/tr*i'f/r*  C*/yt11t^nt1\.t 

Montreal,  Halifax.  Ottawa,  Toronto,  London.  Winnipeg,  nVH/J^^rU  JZf^i^frfi^  K^U/HpUffy 

Regina,  Calgary,  Vancouver.  LIMI  ED 


THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

Manufacturers  and  Electrical  Engineers 

Head  Office  and  Workt  District  Office* 

ST.  CATHARINES,  ONT.    .  TORONTO  MONTREAL 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


I? 
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rERI^ANTI 


-s>^/  s 


FERRANTI  ELECTRICAL  EQUIPMENT 


Watt  Meter 


IS 


the 


Standard 


of 


Efficiency 


AMPERES 


r 


Ammeter 


Ferranti  Electric  Company 

of  Canada,  Limited 


26  Noble  St. 
TORONTO 


128  Bleury  St. 
MONTREAL 


3  Victoria  Rd.  692  Notre  Dame 
HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 

Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleraan 
Timmins 


 <^  ^ 
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AT  YOUR  SERVICE- 

The  Mazda  Girl 


EDISON 
MAZDA 


The  niissiun  of  the  Maz- 
da Girl  has  been  to  sell 
lamps  for  electrical  deal- 
ers. If  she  has  stood  in 
your  window  you  know 
how  well  her  mission  has 
been  fulfilled.  If  not, 
why  not  you  reach  out 
for  the  bigger  lamp  sales 
the  Mazda  girl  is  making? 

Behind  this  personality 
in  your  window  is  a  ser- 
vice to  you  and  to  your 
customers  that  makes  for 
steady  business  based  on 
the  more  efficient  lighting 
ensured  by  Edison  Maz- 
da Eamps. 


TUNGSTEN 
LAMPS 


.Advertising  from  coast  to 
coast  has  popularized  Ed- 
ison Mazda  Lamps  all 
over  the  Dominion. 

No  eflforts  are  spared  by 
us  to  help  the  electrical 
dealer  connect  his  busi- 
ness with  this  nationaliz- 
ing of  the  name  Mazda. 

Our  advertising — national 
and  local — window  dis- 
plays, etc.,  and  the  merit 
of  Mazda  lighting  service 
to  your  customers  should 
appeal  to  you  from  the 
standpoint  of  sales,  pres- 
tige and  profits. 

Why  not  make  further 
encjuiries  now? 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor,  Cobalt, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 


Dccfir.her  1,  I'Jlit 
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T#^QNTO 


TRANSFORMERS 


ALL  OF 
FRO 
FO 


»  NIAGARA  HAS  BEEN  STEPPED 


EOWN 


ij  YEARS  BY  C.G.E.  1  RANSFORMEt 
1     WITHOUT  A  cor  SEQUENT  1 


i 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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SSEi 


ION  ISQUIPNIi 


Bus  Supports  for  Industrial  Substations 


Type  "RU" 


7000 
Combinations 


Industrial  Indoor  12000  Volt  Substation  with  Unit  Type  "RU"  Bus  Supports 

UNIT  TYPE  FLEXIBILTY 

FLEXIBILITY  and  Interchangeability  are  ace  high  features  of  "UNIT  TYPE" 
bus  bar  supports.  They  have  adjustable  top  and  bottom  fittings — an  original 
DELTA-STAR  development  since  1912. 

4i  T  TNIT  Type  supports  allow  the  bus  or  conductor  to  be  run  at  any  desired  angle 
to  the  supporting  structure — thus  saving  engineering  expense,  construction 
costs  and  insuring  the  best  bus  location. 

IF  changes  in  station  voltage  are  necessary  bus  supports  may  be  made  to  accom- 
modate the  higher  voltage  by  simply  adding  unit  insulator  sections — no  trouble 
— little  expense. 


ii  "^J"  NIT  Type     bus  bar  supports  may  be  assembled   in   7000  combinations — a 


type  for  every  requirement. 


DELTA-STAR  bulletins  tell  the  interesting  Unit  Type  story.   Ask  for  them. 

DELTA-STAR  ELECTRIC  CO.,  CHICAGO 

REPRESENTED  IN  CANADA  BY  • 

MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:    Frank  Darling  &  Co.,  Ltd.  Vancouver     General  Supplies  Ltd.,  Calgary     Great  West  Electric  Co.,  Ltd.,  W'irnipfg 
District  Offices  Factory  He&d  Sales  Of  rice 

Montreal  and  Halifax  Windsor  Ont.       1221-2  Bank  of  Hamilton  Bldg.,  Toronto 


HIGHTENSIOM 
EQUIPMEWT 


UNIT-TYRIS  lilTISieCiiAlKittABki  Pt^RTtf 


rSTA 
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The  Switch  that  makes 
Accidents  Impossible 

.  More  and  more  Canadian  industrial  plants 
are  replacing  old-fashioned  open  knife  switches 
with  Square  D  Safety  Switches  because  these 
switches  are  simple  in  construction,  depend- 
able in  operation  and  absolutely  accident-proof. 

Live  parts  of  the  Square  D  Safety  Switch 
are  completely  enclosed  in  a  compact,  pressed 
steel  box  that  can  be  locked.  Switch  is  oper- 
ated easily  and  positively  by  an  outside  handle. 
.'\nd  the  Square  D  Safety  Switch  can  be  locked 
in  the  "otT"  position  when  work  is  being  done 
on  the  line. 

Built  in  two,  three  and  four  pole  types  in 
standard  voltages  of  125,  250,  500  a.c.  and  600 
volts;  in  capacities  from  30  to  1200  amperes. 
Over  300  types  and  sizes. 

Conform  to  the  highest  standards  of  Can- 
adian electrical  installations.  Approved  .by 
the  Hydro  Electric  Power  Commission  of  On- 
tario. Listed  as  standard  for  fire  and  accident 
prevention  by  the  Underwriters'  Laboratories. 
Meet  the  requirements  of  the  National  Elec- 
trical Code  of  the  Bureau  of  Standards. 

Progressive,  far-sighted  electricians,  engi- 
neers, contractors  and  dealers  are  urging  the 
installation  of  Square  D  Safety  Switches. 

Write  for  literature  and  complete  information 
now. 

Square  D  Company 


Walkerville, 


Ontario 


Sales  Office,  508  Lumsden  Building,  Toronto 


These  Canadian  organizations  have  replaced  open  knife 
switches  with  Square  D  Safety  Switches;  T.  Eaton  Co., 
Ltd.,  Canadian  Westinghouse  Co.,  Canadian  Steel  Car.  Co., 
Quaker  Oats  Co.  of  Canada,  Ltd.,  Ford  Motor  Car  Co.  of 
Canada,  Ltd.,  Canadian  Steel  Corporation,  Grand  Trunk  Ry. 
Co.,  Canadian  Pacific  Railway,  Dominion  Forge  &  Stamping 


Square 

Safely  Switch 
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THE    NATIONAL  AUTHORITY  FOR   TWENTY-FOUR  YEARS 

THE  1919  EDITION 

"STANDARD  WIRING" 

TELLS  YOU  HOW 

GENERATORS— How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them ;  all  diagrams  showing  connections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements. 
MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  ^ny  class  of  service.  All  diagrams  of  motor 
wiring.    How  t(/\;d  the  proper  size  of  wire  for  any  motor 

C.  single,  two  or  three-phase, 
line   construction,   line  wires, 
^oles  and  their  dimensions  and 
Insulators,  guard  arms,  guy 
6vf  to  install  Lightning  arrest- 


POCKET  SIZE 
LEATHER  COVER 


for  direct  curr;* 
OUTSIDE 
service  v/'irej 


weights,  and  how  to  erect  and  protect  them  a 
anchors.  Tree  wiring,  sphcing,  service  zn6/ 
Transformers  with  diagrams  and  in; 


taV 


ers. 

INSIDE  WIRING— When  and  where 
wire.    How  to  find  the  proper  size  of 
current,  voltage  and  drop,  either  by  ^ 
of  the  book.    How  to  wire  for  two 
three-phase  with  formulae  and 
simple  manner  that  anyone  can 
through  partitions  and  walls  a 
roundings  exist.    When  and 
just  how  to  do  it.    How  to 
taken.    The  proper  way  /  a 
Outlet,  Junction  and  Swi^ 
complete  interior  condy  ^^y' 


Concealed  knob/ 


A,  slow  burning  and  weatherproof 
i^V'    /-^*      /motors  or  heating  devices  for  any 
/•  \'      ^       Ay  tables  that  are  given  in  this  section 
r>!       /terns.    Direct  current,  two-phase  and 
yworked  out  for  each  system  and  in  a 
/How  to  run  wires  on  walls,  ceilings,  floors, 
^        ^         /s,  damp  places  and  where  dangerous  sur- 
tches.   Cut-outs  and   Circuit  Breakers  and 
w  voltage  systems  and  the  precautions  to  be 
Snap  Switches,  Cabinets  and  Cut-out  Boxes, 
'ds,  Wooden  and  Metal  Raceways.   How  to  install 
id  metal,  flexible  metal  or  flexible  non-metallic  con- 

0>       /mored  cable.    How  and  where  to  install  and  wire 
/ How  and  where  to  use  flexible  cord  and  where  not 
ad  gas  filled  lamps  and  the  fixtures  and  rules  required, 
lat  is  meant  by  proper  and  efficient  illumination,  the 
ifimps  of  every  candle  power  and  wattage.     Direct,  indirect 
^vhere  each  should  be  used.    Illumination  required  for  vari- 
window  lighting  to  public  halls  and  from  factories  to  small 
residences. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and 
their  equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations. 
The  proper  symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small 
snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  leading  manufacturers  of  officially 
approved  wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all 
supplies  necessary  for  any  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Construction  published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

ELECTRICAL  NEWS,  347  Adelaide  St.  W.,  Toronto 


duit.  J 

electric  and  combina, 
to  use  it.    How  t 
LIGHT  AND  ILLU^ 
latest  data  on  Mazda  anci 
and  semi-indirect  illuminati^ 
ous  classes  of  service  from  sho> 


*  IT   SETTLES   DISPUTES   AND,    IF   REFERRED   TO    BEFORE   WIRING,   PREVENTS  DISPUTES^ 
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He  Likes  Its 
Cleverness 


EVERY  man  who  sees  the  ''Franklin"  Disconnecting 
Switch  the  first  time,  plays  with  it.  He  likes  the  lock 
— its  cleverness,  its  snap  and  strength.   He  pulls  the 
ring  and  throws  the  switch  time  after  time. 

The  "Franklin"  Disconnecting  Switch  is  an  improvement 
on  all  other  switches  ever  made.  It  is  a  strong,  heavy, 
handsome  switch,  mounted  on  standard  'Tranklin"  Insulat- 
ors. It  is  equipped  with  a  pulling  ring  that  opens  wide 
two  rugged  brass  jaws  that  bridge  across  the  blade  to  lock 
it  shut.  The  continuation  of  the  pull  opens  the  switch.  The 
jaws  are  beveled  and  admit  the  blade  when  it  is  closed 
again,  snapping  back  sharply  in  a  positive  lock.  Electrical 
expulsion  forces  only  tend  to  hold  this  lock  more  firmly  in 
its  place. 


This 
sizes  to 

It  brings  you  both  added  convenience  and  security.  Order 
the  Franklin  next  time.   Write  now  for  full  details. 


"  Franklin  "  Disconnecting  Switch  is  made  in  all 
suit  all  conditions  of  operation  and  service. 


THE  PHILADELPHIA  ELECTRIC  COMPANY  SUPPLY  DEPT. 
132  South  Eleventh  Street  Philadelphia. 
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Smith  Hydraulic  Turbines 


Are  built  in  many  sizes  and 
types  to  suit  all  requirements 
up  to  700  ft.  head. 


Accompanying  illustrations  show 
single  vertical  shaft  turbine  in  con- 
crete scroll,  direct  connected  to 
turbine  pump,  also  single  hori- 
zontal shaft  turbine  in  cast  iron 
scroll  case  for  direct  connection 
to  generator. 


If  interested 
write  Dept. 

"N"  for 
Bulletin  of 

Designs. 


S.  Morgan  Smith  Co. 

YORK,  PA. 

H.  B.  VAN  EVERY,  Representative 
405  Power  Building,      Montreal,  P.Q- 


Guard  against  Zero 

with  a 

Moloney  Pipe  Thawing 
Transformer 


Any  morning  now  you  may  find  the  mercury 
down  below  zero.  Don't  let  the  severe  weather 
catch  you  unprepared,  freezing  up  your  pipes 
and  causing  you  heavy  expense. 


We  have  a  large  stock 
of  Service  Transfor- 
mers on  hand  ready 
to  supply  you  at  a 
moment's  notice. 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:  Frank  Darling  &  Co  ,  Ltd.,  Vancouver    General  Supplies  Ltd.,  Calgary    Great  West  Electric  Co.,  Ltd.,  Winnipeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont  1221-2  Bank  of  Hamilton,  Bldg.,  Toronto 
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BALL  GLOBES  FOR 
EXTERIOR  LIGHTING 


V 


.-4 


"MOONSTONE" 

Ball  Globes 

give  the  next  thing  to  daylight, 
and  have  been  selected  for  the 
lighting  of  thoroughfares  in  many 
of  the  largest  cities  of  the  Dom- 
inion. They  are  the  best  for 
"White"  Way  lighting. 

Send  for  Catalogue 

Made  in  Canada  by 

Jefferson  Glass  Company,  Limited 


Factory  and  Head  Office :  388  Carlaw  Ave. 
Down  Town  Show  Rooms :      164  Bay  Street 


TORONTO 


MONTREAL 
285  Beaver  Hall  Hill 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 
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INSULATE 

The  BEST  composition 


4r^ 


Receiver  Cases,  Mouth- 
pieces, Switch  Bases, 
Knobs,  Inter-Connec- 
tion Strips,  etc. 


To  Order 
Specials  of 
Any  Shape. 


Also  "HI-HEET" 
Insulations. 


GENERAL  INSULATE  CO. 

1025  Atlantic  Ave.,  Brooklyn,  N.  Y. 

C  l;s  R  prescntativcs : 
John  J.  Rowe,  127  Nazareth  St.,  Montreal. 
Frank  G.  Scofield,   Kent  Bldg.,  Toronto. 


Use  Fibre 


If  you  need  a  t(nigh,  light-weigiit 
material — high  in  tensile,  shearing  and 
compression  strength — a  non-conductor 
of  electricity — a  material  with  a  high 
coefficient  of  friction — one  not  affected 
by  oil  or  grease — use 

DIAMOND  FIBRE 

If  you  need  a  material  that  will  cut, 
thread,  stamp  or  machine  into  any  con- 
ceivable shape — with  little  wear  on  tools 
— a  material  that  will  do  almost  any- 
thing but  mould — use  Diamond  Fibre. 

Manufacturers  in  almost  every  line, 
Engineers,  Electricians,  Automobile 
Makers,  everywhere  are  daily  finding  new 
uses  for  this  remarkable  material.  Perhaps 
it  will  help  you  in  your  business. 

Supplied  in  sheets,  rods,  tubes  and 
special  shapes. 


We  manufacturt  CELERON  and 
CONDENSITE-CELERON  —  two 
remarkable,  new  water-resisting 
inat-.-rials. 

We  also  make  the  well-known 
line  of  DIAMO.\U-F  PROTEC- 
TIVE PAPERS  for  food  pro- 
ducts, etc. 


All  orders  promptly  filled  from  our  Canadian  Office 
and  Factory. 

Diamond  State  Fibre  Co.  of  Canada 

Limited 

455  King  St.  West       TORONTO,  ONT. 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.     Prompt  deliveries. 

THE   CUTTER  COMPANY 

Bank  of  Hamilton  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa. 


New  York,  50  Church  St. 
netroit,  Mich.,  Ford  Bldg. 
Inaianapolis,  Ind.,  Telephone  Bldg. 


Chicago,    Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Lifn  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PirrSBURGH,  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
41160 
4112G 


Primary 
Voltage 
100-120 
100-120 


Cycle 

CO 
25 


Secondary 
Voltage 
8 
8 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

120  Liberty  Street,  NEW  YORK 


Electrical  Merchandise 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


UNO 
THREAD 

FOR 
SHADE 
HOLDER 


ANYLITE 


ELECTRIC 


ORDER 
From  your  nearest 
Electrical  Jobber 
One  Card  contain- 
ing TEN  REGULA- 
TORS-place  them 
on  your  Show  Case. 

RESULTS 
will  be,  many  sales, 
good  profits,  satis- 
fied customers. 


EASY  TO 
SELL 


It 

Will  Pay 


DIMMERS 


20 

CHANGES 
OF 
LIGHT 


A  CHRISTMAS 
GIFT 
That  will  be  used 
every  night  of  the 
year. 

Used  in  sickrooms, 
bedrooms,  hallways, 
nurseries,  hospitals, 
on  any  light  up  to 
and  including  40 
watts. 


To 
Try  It 


DOMINION  BATTERY  CO.,  TORONTO,  CAN. 


NEEDED 
IN  EVERY 
HOME 
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ANOTHER  FAMOUS  LINE 

McGILL  GUARDS 

A  Loxon  Guard,  which  really  locks  on. 

Guards  for  every  style  socket  and  every  size  of  lamp. 


"Harvey-Hubbell" 

"Crouse-Hinds" 

Morse  Line  of  Guards  & 
Specialties 

Ever-Ready  Daylo  Specialties 

Benjamin  Line 

Pass  &  Seymour  Line 

"Safety-Frost" 


D.  &  W.  Fuses  &  Cutouts 

Deltabeston  Wires  &  Cords 

D.  &  W.  Oil  Cutouts 

Insulating  Materials 

Arrow  "E"  Specialties 

"Jewell"  Portable  and 
Switchboard 
Instruments 


International  Machinery  &  Supply  Co.  Ltd. 


421  ST.  JAMES  STREET 


MONTREAL,  QUE. 


Can  We  Help  You? 

There  may  be  certain  articles  which  you  cannot  find  in  these  advertis- 
ing pages  that  you  would  like  to  have  information  on.  Do  not  hesitate 
to  use  this  form,  no  matter  what  it  is.  If  we  can  be  of  any  service  to  you 
in  supplying  that  information,  it  will  be  a  pleasure  to  do  so.  We  want 
you  to  feel  that  the  Electrical  News  is  published  in  your  interests,  and 
we  want  to  help  you  whenever  we  can. 

INFORMATION  WANTED 

Electrical  News, 

347  Adelaide  St.  West,  Date  191 

TORONTO. 

Please  tell  me   


Name  . 
Address 
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5000  Ampere,  7500  Volt  Indoor  Type  Disconnecting  Switch 


Why  The  "Three-E" 
Disconnecting  Switches 
Mean  Maximum  Service 


They  combine  the  important  advantages  of  Self 
Alignment,  Perfect  Contacting,  and  Cool  Oper- 
ation (even  at  overloads). 

They  are  made  for  both  indoor  and  outdoor  ser- 
vice for  voltages  750  to  110,000,  and  for  various 
ampere  capacities.  Are  supplied  with  or  without 
locking  device. 

The  construction  and  Material  of  the  "Three-E" 
switches  have  been  given  due  consideration 
throughout  to  insure  the  best  results  in  their 
operation  and  durability.  Our  new  bulletin  de- 
scribes them  in  full.    Write  for  it  to-day. 


Electrical  Engineers  Equipment  Co. 

710  W.  Madison  St.,  CHICAGO 
NORTHERN  ELECTRIC  CO.,  LTD.  -  ^ep^re^L^nt^ves 


Ready  Selling  Electric  Appliances 


No.  155  IMPROVED 

Four  Heat  Grill 

A  most  convenient  electrical 
accessory,  possessing  a  new 
element  that  is  practically  in- 
destructible. Includes  three 
pans.  Beautifully  finished  with 
a  heavy  coating  of  polished 
nickle  plate. 


In  the  "  Superior  " 
line  of  electrical  do- 
m  e  s  t  i  c  appliances, 
the  dealer  has  a  wide 
selection  of  high 
class,  up-to-date 
labor  saving  devices, 
made  according  to 
the  best  principles  of 
workmanship,  and 
designed  to  give  de- 
pendable service  to 
the  consumer.  Both 
dealer  and  consumer 
are  protected  by  the 
guarantee  tag  which 
accompanies  each 
appliance. 


No.  12  Electriclron 

It  is  an  electric  iron  second  to 
none  in  material  and  workman- 
ship. Reliable,  efficient  and 
handsome  in  appearance. 


Our  Appliances 
are  Approved 
by  the  Hydro  Electric 
Power  Commission 


SUPERIOR  ELECTRICS 


LIMITED 


PEMBROKE, 


ONTARIO 


Write  for 

Our  New  Folder 

and  Catalogue 


26 


THE  ELECTR 


ICAL  NEWS 


December  1,  1919 


Centralized  Control!  Even  a 

Child  Can  Understand  and  Operate  It 

Among  the  other  superior  features  which  have  built  up  the 
national  reputation  of  the  Crystal  is  the  simple  centralized 
control. 

The  operation  of  the  Crystal  is  easily  regulated  from  one 
point  by  the  touch  of  a  hand. 

The  favorable  opinion  of  the  Crystal  held  by  the  housewives  of  your  com- 
munity is  based  upon  a  general  acknowledgement  of  this,  and  a  number 
of  other  very  definite  mechanical  superiorities,  such  as  the  Crystal  Swing- 
ing Wringer,  the  Crystal  Patented  Automatic  Safety  Release,  and  the 
Crystal  Automatic   Oiling  System. 

If  you  are  one  of  those  wideawake  merchants  who  are  alive  to  the  con- 
stantly increasing  interest  the  Woman  feels  in  electric  washing  you  will 
find  soms  real  meat  in  the  new  Crystal  Merchandising  Book — an  outline 
of  the  plan  other  dealers  are  using  to  turn  this  demand  into  actual  profit. 

GET  IN  TOUCH  WITH  COMMERCIAL  DEPT. 


Awarded 
Gold  Medal 
Panama- 
Pacific 
Exposition 


Onward  Mfg.Co. 


Kitchener 


Ontario 


The  Crystal  Swinging  Wringer 


Thf  tliithn  art  lurunz  from  tht  —next  from  rinse  water  into  — then  from  the  t/uing  water 

machine  into  the  rinse  water.  the  bluing  water.  into  the  clothes  hasiet. 


MICA 


Canadian  Amber 


India  Ruby 


All  forms  of  Mica  Insulation. 
Cut  to  size — Selected  to  Pattern— Segments. 
Mica  Splittings — Washers — Ground  Mica. 
A  complete  stock  of  Clear  Ruby  Mica  for  Stove  and 
other  purposes. 

S.  O.  PILLION 

Head  Office:  86-88  Duke  St.,  Ottawa,  Canada 


New  York  Office 

68  Murray  Street 


India  Office, 

Kodarma,  Bengal 


Tenders 
Wanted 


should  be  advertised  for  in  the  "Tenders  and  For 
Sale  Department"  of  the  CONTRACT  RECORD 
AND  ENGINEERING  REVIEW.  This  paper 
is  the  "Tender  Ad."  medium  of  Canada  and 
always  brings  bids  from  the  reliable  contractors 
and  supply  houses.  File  your  plans  for  any  work 
on  which  you  are  inviting  bids  in  our  offices  at 
Toronto,  Montreal,  Winnipeg  or  Vancouver. 

Contract  Record 

and  Engineering  Review 
TORONTO       «  ONTARIO 


Western  Red  Cedar 

POLES  &  PILING 

Correspondence  Solicited 

F.  J.  Bossley 

Offices,  Bell  Block       -       -       P.  O.  Box  78 
ENDERBY    -    B.  C. 
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A  Prosperous  New  Customer  for  the 
Electrical  Contractor-Dealer 


The  farm  lighting  plant  is 
proving  a  close  second  to  the 
automobile  in  popularity  among 
progressive  farmers.  H  u  n- 
dreds  of  thousands  of  these 
outfits  have  been  sold  within 
the  past  few  years  and  it  will 
not  be  long  until  every  pros- 
perous farm  is  provided  with 
electric  service. 

A  wonderful  opportunity 
for  new  business  has  been 
created  for  the  electrical  deal- 
er. The  modern  farmer  has 
the  money  to  buy  what  he 
wants  and  everyone  who  buys 
a  farm  lighting  plant  is  sure 
to  want  electric  motors,  fans, 
heating  devices,  vacuum  clean- 
ers, washing  machines,  etc. 
The  owner  of  a  lighting  plant 
soon  learns  that  he  is  not  get- 
ting more  than  50%  service 
from  his  plant  if  he  is  not  util- 
izing the  power  possibilities  of 
his  plant  as  well  as  the  light- 
ing service. 


The  dealer  will  find  every  owner  of  a  farm 
lighting  plant  an  especially  good  prospect  for 
motor  sales. 

There  are  a  multitude  of  laborious  tasks  about 
the  farm  and  country  home  such  as  pumping  the 
water,  turning  the  cream  separator,  chopping 
feed,  shelling  corn,  turning  the  fanning  mill, 
grindstone,  churn,  washing  machine,  etc.,  which 
are  performed  quickly  and  with  almost  no  effort 
at  all  when  an  electric  motor  is  used.   The  dealer 


who  goes  after  this  business  can  make  a  substan- 
tial and  profitable  increase  in  his  sales. 

Robbins  &  Myers  Motors  for  service  on  farm 
lighting  plants  are  made  in  styles  and  sizes  to 
meet  every  need  on  the  farm.  They  are  described 
in  a  bulletin  which  will  be  sent  to  any  dealer  on 
request.  Ask  for  a  copy  of  the  bulletin  and 
samples  of  the  advertising  folders  we  furnish  to 
dealers  with  their  imprint  to  aid  them  in  getting 
farm  motor  and  fan  business. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO. 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 

CANADIAN  DISTRIBUTORS 

The  Century  Electric  Co.  Costello  ft  Crowe  Dawson  ft  Co.,  Ltd.  La  Cie  Codere  ft  Fils,  Inc.         Mechanics  Supply  Co.,  Ltd. 

Montreal  Ottawa  Montreal  Sherbrooke  Quebec 

Eastern  ElecUic  Co.       John  Starr,  Son  &  Co.,  Ltd.  Great  West  Electric  Co.  Rogers  Electric  Co.,  Ltd. 

St.  John  Halifax  Winnipeg  Toronto 


TVobbins  &  M^er$  Motors 


I 

I 
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KEYSTONE 


Car  Specialties 


Operating  cars  at  night  without  efficient  head- 
Hghts  or  illuminated  destination  signs  is  not 
economy. 

Cars  equipped  with  "Golden  Glow"  Headlights 
and  Illuminated  Car  Signs  are  attractive,  safe,  more 
efficient,  and  above  all,  are  appreciated  by  the  rid- 
ing public. 

Your  patrons,  better  than  anyone,  realize  the 
safety  value  of  efficient  headlights. 

The  bright,  illuminated  sign  is  always  an  induce- 
ment to  ride. 

"  Golden  Glow  "  Headlights  and  Illuminated 
Signs  are  perfect  in  every  detail.  They  are  a  part  of 
the  broad  line  of  well-known  Keystone  Specialties. 

Write  for  catalogs. 


'Golden  Glow"  Headlight 
Interurban  Type 


BOSTON 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.         60  Church  St.       Monadnock  Bldg. 


Illuminated  Car  Destination  Signs 

Lyman  Tube  &  Supply  Co.,  Ltd. 


Canadian  Distributors 

MONTREAL        WINNIPEG  TORONTO 

Lyman  Tube  Bdg.         703  Confederation         33  MeUnda  St. 
Life  Bldg. 
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Electric  Welding  An 
Important  Commercial  Asset 

When  the  United  States  finally  decided  to  enter  the 
war  there  were  in  her  different  ports  about  290,000  gross 
tons  of  interned  German  ships.  These  ships,  it  will  be 
remembered,  had  been  badly  damaged  by  the  Germans 
before  being  surrendered  and,  in  several  cases,  the  work 
of  destruction  was  deemed  to  be  so  complete  that  the  parts 
were  labelled  by  the  inspectors — "cannot  be  repaired."  In 
any  case  it  was  estimated  that  at  least  a  year  and  a  half 
would  be  required  to  make  such  repairs  as  would  be  pos- 
sible or  advisable. 

The  war  was  raging,  however,  and  the  need  of  ships 
was  urgent.  An  arc  welding  firm_  was  given  the  opportunity 
of  inspecting  the  wrecked  parts  and  was  consulted  as  to 
the  advisability  of  using  the  electric  arc  to  effect  the  re- 
pairs. It  was  o.uickly  decided  that  the  repairs  could  be 
made  by  this  means  and  several  gangs  of  men  were  set 
to  work  to  cut  and  fit  mechanical  patches  and  weld  them 
into  place.  In  five  and  one-half  months  all  of  these  ships 
were  again  sailing  the  seas  at  top  speed,  with  full  cargoes, 
carrying  soldiers  and  ammunition  to  France. 

The  above  statement  of  an  outstanding  victory  of  the 
arc  welding  machine  over  all  other  possible  methods  of 
repair  furnished  the  climax  to  a  most  interesting  paper  on 
"Electrical  Welding,"  presented  before  the  Toronto  section 
of  the  American  Institute  of  Electrical  Engineers  on  Fri- 
day evening,  November  21.  The  paper  was  presented  by 
one  of  the  local  members,  Mr.  F.  K.  D'Alton,  of  the  Hydro- 


electric Power  Commission  Laboratories,  and  was  illus- 
trated by  slides.  In  his  treatment  of  the  subject,  Mr.  D'- 
.Alton  spoke  first  of  the  different  non-electrical  methods  of 
welding.  This  was  followed  by  a  detailed  account  of  the 
spot-welding  machine,  in  which  attention  was  drawn  to 
the  speed  with  which  work  can  be  done  and,  by  illustra- 
tions, to  the  latest  improvements  in  design.  Finally  the 
speaker  outlined  the  whole  operation  of  electric  arc  weld- 
ing. He  pointed  out  as  matters  of  special  importance  the 
various  points  wherein  the  operator  must  be  skilled,  and 
the  common  troubles,  with  their  causes.  The  theory 
of  all  the  latest  designs  in  arc  welding  equipment 
was  covered,  noting  their  limitations  and  drawing  com- 
parisons between  welding  by  the  arc  and  o.xy-acetylene 
gases. 

An  interesting  and  quite  unusual  feature  of  the  even- 
ing was  the  cartoon  which  Mr.  D'Alton  , flashed  on  the 
screen  at  the  conclusion  of  his  lecture.  This  represented 
the  Prince  of  W'ales,  who  has  just  concluded  such  an  aus- 
picious visit  to  Canada  and  the  United  States,  using  his 
arc-welding  equipment  to  bind  together  more  closely  these 
two  nations,  and  illustrates  John  Bull  as  making  a  l)icl 
for  th^  quick  return  of  the  Prince  so  that  he  may  try  out 
his  welding  machinery  on  Ireland. 

Our  present  issue  contains  the  first  half  of  Mr.  D'Al- 
ton's  paper,  which  we  consider  one  of  the  most  complete 
and  up-to-date  treatises  that  has  been  jnihlislied  on  the 
subject. 


Montreal  Planning 
An  Electric  Show 

The  question  of  an  electrical  show  for  Montreal  was 
briefly  discussed  at  the  Montreal  Electrical  luncheon  on 
November  12.  Mr.  P.  T.  Davies,  the  chairman,  pointed 
out  that  it  had  been  suggested  that  the  next  convention 
of  the  Canadian  Electrical  Association  should  be  held  in 
Montreal,  and  that  an  electrical  show  could  be  organized 
in  connection  with  it.  There  had  not  been  an  electrical 
show  in  Montreal  for  many  years,  and  the  question  of  hold- 
ing one  was  worth  consideration. 

A  pessimistic  picture  of  labor  conditions  in  .\ustralia 
was  given  by  Mr.  H.  S.  Bare  at  the  luncheon  on  Novem- 
ber 19.  Mr.  Bare  spent  five  months  in  Australia,  where 
he  visited  on  business  matters.  The  outstanding  difficulty 
there,  he  said,  was  labor  trouble — there  was  a  clean-cut  an- 
tagonism between  capital  and  labor.  One  consequence 
was  that  opportunities  for  manufacturing  were  poor,  and 
Australia  imported  enormous  quantities  of  goods  from  the 
United  States,  and  Canada,  Great  Britain  having  fallen  be- 
hind owing  to  the  war.  Manufacturing  was  not  carried  on 
to  anything  like  the  exent  as  in  Canada;  "go  slow"  was 
the  policy  of  the  working  classes  in  Australia,  and  natur- 
ally this  affected  production.  "Australia  for  the  Australi- 
ans" was  a  favorite  motto,  and  this  view  tinged  the  atti- 
tude of  the  people.  There  were  good  openings  for  Cana- 
dian trade  in  Australia,  and  if  a  preferential  tariff  was 
adopted  it  should  result  in  a  very  large  number  of  orders 
coming  here.  As  it  was,  Canada  was  doing  a  fair  amount 
of  business  with  Australia,  and  he  had  noticed  on  the 
streets  the  products  of  the  Eugene  Phillips  Electrical 
Works,  Ltd.,  of  Montreal.  The  climate  was  extremely 
warm,  with  the  result  that  there  was  little  heating  of  the 
houses,  except  by  electrical  heaters,  which  were  freely  used. 
There  was  a  good  market  for  cheap,  reliable  electrical  heat- 
ers, which  could  be  easily  packed  for  transportation. 

Speaking  of  business  methods,  Mr.  Bare  stated  that 
trade  must  be  done  through  the  jobbing  houses.  Business 
men  were  keen  to  get  prices  in  order  to  compare  them, 
but  generally  it  was  necessary  to  convince  business  men 
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that  you  Iiad  something  better  and  cheaper  Ijefore  they 
would  make  a  change.  There  was  keen  local  competitioii 
in  the  selling  of  machinery.  It  was  useless  for  a  traveller 
to  try  to  sell  from  catalogues,  the  buyers  wanted  to  see 
samples.  The  methods  of  the  big  jobbing  houses  were 
entirely  different  to  those  in  Canada;  for  example,  there 
were  no  selling  organization's  such  as  we  were  familiar 
with,  the  business  firms  waiting  for  trade  to  come  lo  them 
rather  than  seeking  for  it. 

Mr.  Bare  spoke  in  praise  of  some  features  of  Australian 
life,  emphasizing  the  splendid  civic  improvements  in  Syd- 
ney. The  railway  tracks  were  solidly  built,  the  stations 
imposing  and  very  substantial  so  far  as  the  exteriors  were 
concerned,  but  devoid  of  the  comforts  and  conveniences 
of  Canadian  depots,  in  the  interiors. 


Water  Power  in  Alberta 

The  CommiFsion  of  Conservation  is  reprintin;-"",  for 
distribution,  a  most  interesting  paper  on  the  sahject, 
"Po-ver  in  Alberta,"  which  was  presented  before  tl":e  re- 
cent Calgary  industrial  Council,  by  Mr.  James  Wh'ie,  as- 
sistant to  chairman,  Commis<^icn  of  Conservation  The 
article  deals  with  power  under  ilic  triple  heading — wa'e-, 
coal  and  natural  gas. 

Alberta  lias  a  very  fair  share  of  water  power,  buV.  un- 
fo 'tunately,  the  more  powerful  falls  are  some  consideraijlc 
distance  from  the  present  industrial  cen:res.  The  follow- 
ing table  indicates  the  head,  estimated  nunimum  horse- 
power, and  approximate  location  of  all  the  falls  of  5,000 
h.p.  and  up. 


WATER  POWERS  IN  ALBERTA  HAVING  AN  ESTIMATED  MINIMUM 
CAPACITY  OF  5,000  H.P.  OR  OVER 


Estimated 

Distance  from 

Site 

Head, 

minimum 

principal  market  and 

feet 

h.p. 

cognate  data* 

Bow  River:^ 

Radnor  

44 

8,000 

25  miles  from  Calgary. 

50 

9,000 

30  miles  from  Calgary. 

47 

8,000 

35  miles  from  Calgary. 

66 

11,000 

38  miles  from  Calgary. 

70 

12,000 

42  miles  from  Calgary.t 

70 

12,000 

45  miles  from  Calgary.j 

Elbow  rilier: 

225 

5,000 

30  miles  from  Calgary.  Other 

scheme  using  head  of  500 

feet  also  possible. 

North  Saskatchewan  river:] 

85 

28,000 

65    miles   from  Edmonton. 

Would  require  a  dam  85 

feet  high. 

Athabaska  river: 

S  m.  above  Mountain  rapid .... 

IS 

7,000 

220  miles  from  Edmonton. 

Rock  rapid  

12 

5,000 

220  miles  from  Edmonton. 

Crooked  rapid  

13 

6,000 

220  miles  from  Edmonton. 

28 

12,000 

220  miles  from  Edmonton. 

20 

9,000 

215  miles  from  Edmonton. 

25 

11,000 

215  miles  from  Edmonton. 

54 

22,000 

200  miles  from  Edmonton. 

Pelican  rapid  and  rapid  above. . 

17 

7,000 

165  miles  from  Edmonton. 

80 

12,000 

150  miles  from  Edmonton. 

7  miles  above  Baptiste  river  

42 

6,000 

150  miles  from  Edmonton. 

Peace  river: 

Vermilion  fall  and  rapid  

26 

20,000 

340  miles  from  Edmonton. 

Peace  Canon  rapids**  

225 

94,000 

380  miles  from  Edmonton. 

Would  require  a  flume  or 

conduit  about  9  miles  long, 

if  developed  at  one  site. 

Slave  river. 

Lower  Fort  Smith  Rapids  power 

48 

128,000 

450  miles  from  Edmonton. 

Upper  Fort  Smith  Rapids  power 

69 

184,000 

445  miles  from  Edmonton. 

•  The  miIeaR<^s  given  in  this  column  are  air-Iine  distances  and.  in  most  cases,  are  only  given  to 
the  nearest  five  miles.    As  a  rule,  the  transmission  line  would  be  at  least  10  per  cent  longer. 

t  The  figures  for  the  North  SasUatchctvan  and  Bow  rivers  are  for  regulated  flow.  For  the  Bow, 
'the  minimum,  with  unregulated  flow,  is  less  than  one-half  the  figures  given. 

1  Calgary  Power  Co.'s  liydro-elcctric  plant. 

**  Id  British  Columbia. 

The  total  low  power  potentiality  of  the  water  powers 
of  Alberta  is  estimated  at  450,000  h.p.  and  developed  water 
power  aggregates  .'13,000  h.p.  The  report  points  out  that 
this  table  does  not  indicate  any  great  resources  in  the  well- 
settled  portions  of  the  province,  and  that  it  is  necessary  to 
consider  measures  to  supplement  or  to  replace  power  from 


water.  Unfortunately,  too,  there  is  little  natural  provision 
for  water  power  storage.  The  streams  of  Alberta  do  not 
drain  large  lakes  nor  is  it  possible,  in  general,  to  con- 
struct large  artificial  reservoirs,  except  at  heavy  cost.  In 
Alberta,  numerous  coal  resources,  however,  Mr.  White 
says,  supplement  for  th'e  deficient  power  during  the  low 
water  months.  Auxiliary  steam  plants  could  be  installed 
to  take  care  of  the  peak  loads. 

The  author  makes  a  general  comparison  between  the 
relative  cost  of  installation  and  operation  of  steam  power 
and  water  power  plants,  and  quotes  authorities  to  show 
the  error  of  the  generally  popular  belief  that  water  power 
is  inherently  cheaper  than  steam  power.  As  a  matter  of 
fact,  their  relative  costs  are  dependent  upon  a  number  of 
considerations,  and  in  many  instances,  steam  power  is 
cheaper  than  water  power. 

The  quantity  of  coal  in  Alberta  is,  of  course,  almost 
unlimited.  This  province  contains  87  per  cent,  of  the  coal 
of  the  Dominion,  practically  the  whole  settled  portion  of 
the  province  being  underlaid  by  this  valuable  fuel.  The 
paper  points  out  the  possibilities  in  the  establishment  of 
large  centralized  plants  and  states  that  "one  giant  unit  of 
80,000  h.p.,  such  as  is  now  operating  in  a  street  railway 
power  house  in  New  York,  could  supply  nearly  the  whole 
of  the  present  power  consumption  of  the  principal  indus- 
tries of  the  province  of  Alberta." 

This  idea  of  centralization  of  generating  plants  be- 
comes all  the  more  attractive  in  view  of  the  actual  deve- 
lopments in  long  distance  transmission.  In  the  province 
of  Ontario,  transmission  at  110,000  volts  has  reached  a  radius 
of  approximately  300  miles,  and  in  the  United  States,  with 
still  higher  voltages,  still  wider  areas  are  being  supplied. 
There  are  apparently  great  possibilities  for  distribution  of 
power  in  Alberta,  when  her  water  powers  have  been  sup- 
plemented by  her  coal  resources. 


Electric  Light  Increases  Egg  Production 

A  very  interesting  report  of  experiments  made  in  the 
Poultry  Plant  of  the  Manitoba  Agricultural  College,  Winni- 
peg, using  electric  light  as  a  factor  in  increasing  winter  egg 
production,  has  just  reached  us.  The  figures  are  surprising 
and  indicate  that,  for  a  comparatively  small  additional  ex- 
pense, production  can  be  increased  out  of  all  proportion. 

The  experiments  were  performed  with  12  pens  of  25 
single  comb  White  Leghorn  pullets,  uniform  in  age,  size  and 
condition.  Six  of  these  pens  were  given  artificial  light  and 
six  pens  no  artificial  light  between  the  dates  November  15, 
1918,  and  April  15,  1919.  Where  the  extra  illumination  was 
used,  lights  were  turned  on  at  dusk  in  the  evening  and  the 
pens  were  kept  lighted  until  10.30.  In  the  morning  the  lights 
were  again  turned  on  at  7  o'clock  until  daylight.  The  pullets 
in  the  lighted  pens  were  not  given  their  evening  feed  until 
between  7  and  8  o'clock. 

The  following  figures  show  what  efJect  the  lighting  had 
and  how  soon  after  starting  the  experiments  effects  were 
noticeable.  The  figures  date  from  the  week  beginning  Oc- 
tober 27,  although,  as  already  stated,  the  extra  light  was  not 
commenced  until  November  15. 

It  is  noticeable  that  a  very  marked  increase  in  produc- 
tion is  shown  the  very  first  week  the  extra  lights  were  used, 
that  is  the  week  beginning  November  17.  It  is  seen  that 
this  advantage  was  held  consistently  throughout,  until  the 
week  beginning  March  9.  From  then  on  the  advantage 
rested  slightly  with  the  non-lighted  groups. 

Summing  up  the  total  production  it  will  be  seen  that 
the  6  groups  in  the  artificially  lighted  pens  produced  13,544 
eggs  throughout  the  total  period  of  the  records,  as  against 
11,661  for  the  non-lightec^  groups,  a  difference  of  approxi- 
mately 157  dozen,  or  more  than  a  dozen  per  fowl.    This  is 
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150  Pullets  150  Pullets 

under  Artificial  under  Ordinary 

Weekending  Lighting  Conditions    Daylight  Conditions 


October 

27 

220 

eess 

224  eggs 

November 

3 

224 

198  " 

10 

210 

'< 

202  " 

" 

17 

373 

" 

249  " 

24 

497 

233  " 

December 

1 

553 

ti 

269  " 

8 

569 

273  " 

14 

15 

571 

344  " 

«( 

23 

496 

" 

318  " 

29 

245 

1" 

142  " 

January 

5 

133 

<( 

59  " 

12 

397 

"< 

200  " 

19 

558 

361  " 

26 

519 

" 

300  " 

February 

2 

441 

tt 

213  " 

9 

287 

tl 

161  " 

16 

257 

186  " 

<> 

23 

277 

175  " 

March 

2 

204 

166  " 

9 

273 

ti 

312  " 

16 

436 

501  " 

23 

387 

434  " 

« 

30 

419 

516  " 

April 

6 

480 

574  " 

13 

490 

" 

544  " 

20 

443 

27 

434 

511  " 

May 

4 

468 

581  " 

11 

466 

tt 

578  " 

18 

500 

595  " 

25 

462 

473  " 

June 

1 

270 

277  " 

8 

299 

310  " 

15 

412 

363  " 

it 

22 

274 

319  " 

the  most 

important 

point 

to  consider, 

however. 

months  of  November,  December,  January  and  February  are 
the  months  of  abnormally  high  prices  and  totalling  the  pro- 
duction in  the  two  cases,  beginning  November  10  and  ending 
March  9,  it  will  be  seen  that  the  production  of  the  artificially 
lighted  groups  was  6,587,  as  against  3,851,  a  difference  of  228 
dozens.  Fresh  eggs  in  a  number  of  Canadian  cities  are  to- 
day quoted  at  $1.00  per  dozen  and  in  Toronto  have  already 
reached  $1.30;  this,  at  a  time  of  the  year  wnen  the 
highest  price  has  not  generally  been  reached.  Under  such 
conditions  the  added  production  of  228  dozens  from  150 
fowls  shows  a  very  marked  advantage  in  favor  of  extra 
lighting. 

It  will  be  seen  further  that  for  the  week  beginning 
March  9th  the  "No  Light  Pens"  for  the  first  time  laid  more 
eggs  than  the  "Lighted  Pens."  This  is  accounted  for  by 
the  fact  that  the  days  were  then  getting  longer  and  the  elec- 
tric light  was  of  no  more  use.  The  shorter  the  days,  the 
greater  the  value  of  the  light.  Even  better  results  than  these 
could  be  obtained  were  the  lights  turned  on  earlier  in  the 
fall.  As  early  as  October  1st  would  be  all  right  for  West- 
ern conditions  in  the  opinion  of  the  Department.  The  effect 
of  a  drop  in  temperature  is  also  clearly  seen  in  the  detailed 
record  above.  The  weeks  beginning  December  29th  and 
January  5th  show  what  will  occur  during  a  cold  snap.  For 
three  weeks  in  February  and  two  weeks  in  March  the  same 
thing  happened. 

The  summary  which  follows  will  show,  further,  the  cost 
of  the  feed  for  both  "Lighted"  and  "No  Light  Pens,"  and 
also  the  number  of  eggs  produced  by  both  lots  from  Novem- 
ber 15th  to  March  1st.  The  cost  of  producing  a  dozen  eggs, 
and  also  the  number  of  ounces  of  grain  required  to  produce 


a  dozen  eggs  is  shown. 

Lighted  Pens.     Feed  Account. 

Grain,  1778  lbs.  at  3c  per  lb  $  53.34 

Oats,  1663  lbs.  at  2^c  per  lb   41.58 

Milk,  1440  lbs.  at  25c  per  cwt   3.60 

Bone,  36  lbs.  at  5c  per  lb   1.80 

Shell,  152  lbs.  at  IJ^c  per  lb   2.28 

Grit,  47  lbs.  at  IJ^c  per  lb  71 


Mash,  120  lbs.  at  2Kc  per  lb   3.00 

Cabbage,  500  lbs.  at  Ic  per  lb   5.00 


Total  cost  of  feed   $111.31 

Light  cost   $11.50 

Eggs  laid  6,324 

Cost  per  dozen  (including  light)   21.1 

It  took  9  oz.  grain  to  produce  one  egg. 
No  Light  Pens.      Feed  Account. 

Grain,  1700  lbs.  at  3c  per  lb  $  51.00 

Oats,  1564  lbs.  at  2^c  per  lb   39.10 

Milk,  1075  lbs.  at  25c  per  cwt   2.69 

Bone,  36  lbs.  at  5c  per  lb   1.80 

Shell,  131  lbs.  at  l^c  per  lb   1.97 

Grit,  70  lbs.  at  l^c  per  lb   1.05 

Mash,  120  lbs.  at  2Hc.  per  lb   3.00 

Cabbage,  500  lbs.  at  Ic  per  lb   5.00 


Total  cost  of  feed  $105.61 

Eggs  laid  2,557 

Cost  per  dozen   33.6 

It  took  14  oz.  grain  to  produce  one  egg. 


We  are  indebted  for  the  information  given  in  this  article 
to  Mr.  M.  C.  Hprner,  Professor  of  Poultry  Husbandry,  Mani- 
toba Agricultural  College,  Winnipeg,  Man. 


N.E.L.A.  Courses  Open  to  All 

In  accordance  with  its  customary  liberal  policy  the  Na- 
tional Electric  Light  Association  has  opened  for  subscrip- 
tion all  of  its  educational  courses  at  the  association  prices 
to  whosoever  wishes  to  subscribe.  Up  to  the  present  time 
subscriptions  to  these  courses  have  been  confined  to  its 
members,  but  due  to  the  continued  demand  from  allied 
industries,  colleges,  and  schools  for  use  of  these  courses, 
the  Public  Policy  Committee  and  the  Executive  Commit- 
tee at  its  meeting  on  October  2nd  approved  a  resolution 
opening  subscriptions  to  all  who  may  apply,  believing  that 
a  wider  distribution  of  these  courses  would  be  of  general 
benefit  to  the  industry  as  a  whole.  The  N.  E.  L.  A.  courses 
are  four  in  number;  the  course  in  Practical  Electricity,  and 
Commercial  Engineering  course,  both  published  by  the 
Commercial  Section;  the  Elementary  Accounting  course, 
and  the  Advanced  Accounting  Course,  published  by  the 
Accounting  Section.  These  courses  have  been  very  pop- 
ular within  the  Association,  and  undoubtedly  will  prove 
their  popularity  in  value  to  the  industry  in  general. 


The  Prince  of  Wales  has  been  so  successful  on  this  continent  that  John 
Bull  wants  him  to  try  his  apparatus  on  Ireland. — Cartoon  shown 
at  Mr.  D'Alton's  lecture  on  Electric  Welding. 
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Some  Interesting  Data  on  Cost  and  Operation 
of  Transmission  Lines 

Owing  to  tlie  great  advance  in  cost  of  labor  and  ma- 
terial, the  cost  of  transmission  lines  have  greatly  increased 
over  those  of  pre-war  conditions.  The  present  approximate 
cost  for  some  transmission  lines  in  Ontario  may  representa- 
tively be  cited  as  follows: 

A  main  line  'heavy  duty'  steel  tower  transmission  line, 
carrying  two  lines  at  110,000  volts,  such  as  the  latest  type 
of  line  used  by  the  Hydro-Electric  Power  Commission  of 
Ontario  between  Niagara  I'^alls  and  Toronto,  with  66-feet 
right-of-way,  the  equivalent  of  4-0  copper  conductors,  tele- 
phone service,  and  all  items  of  expense,  would  be  about 
$17,000  per  mile. 

A  110,000-volt  line,  single  circuit,  supported  by  wood 
poles,  with  60  feet  right-of-way,  and  the  equivalent  of  1-0 
copper  conductors,  and  telephone  line,  would  be  about  $8,- 
500  per  mile.  If  pole  rights  alone  are  secured  the  cost  might 
be  reduced  to  about  $r),500  per  mile. 

A  44,000-volt,  wood-pole  line,  with  steel  conductor  and 
telephone  line  on  sam-e  poles,  could  be  erected  for  about 
$3,000  per  mile,  but,  if  there  were  considerable  rock  exca- 
vation for  poles,  this  cost  might  easily  be  doubled. 

A  23,000-volt  line,  carrying  one  circuit  of  approximately 
the  equivalent  of  No.  1  copper  conductor  and  with  tele- 
phone line,  would  cost  about  $3, ,500  per  mile. 

Smaller  lines  of  about  4,000  volts,  with  equivalent  of  No. 
4  copper  conductors,  have,  under  present  conditions,  been 
built  for  about  $2,000  per  mile. 

At  the  present  time,  a  transmission  line  from  Winni- 
peg to  Portage  la  Prairie  is  under  construction.    It  will  be 

COST  DATA  OF  TRANSMISSION  LINES 


LINK  LOSSES 


Name  of  company 


Shawinigan  Co  

Can  Light  &  Power 
Co. 

Laurentian  Power  Co. 
Sherbrooke  Municipal 
Hydro-Electric  Power  Nap; 
Com. 

Toronto  Power  Co  

Dom.  Power  &  Trac 

tion  Co. 
Winnipeg  Municipal. 
Calgary  Power  Co. 
West 

and  Light  Co. 
B.  C.  Electric  Ry.  Co 


Termini 


Grand'mere  to  Montreal. 
St.  Timothee  to  Montreal. 


St.  F6r6ol  to  Montmorency 

Weedon  to  Sherbrooke  

anee  to  Kingston  


Niagara  Falls  to  Toronto. . 
Power  Glen  to  Hamilton. . 

Pte.  du  Bois  to  Winnipeg.. 
Kananaskis  to  Calgary. ..  . 
Kootenay  Power  Bonnington  to  Greenwood. 

Jordan  plant  to  Victoria.  . 


Voltage 
at  gener- 
ating end 

Distance 

Loss 
per  cent 

Miles 

100,000 

94 

10 

44,000 

27 

8 

JKJ  ,  \J\J\J 

C 

45,000 

30 

13 

44,000 

30 

10 

60,000 

80 

20 

44,000 

33 

6 

66,000 

78 

20 

50,000 

50 

n 

60,000 

82 

10 

60,000 

43 

16 

GO  miles  long,  of  steel  tower  construction  and  will  have  an 
ultimate  capacity  of  20,000  kw.  The  immediate  installation 
is  of  one  circuit  line  of  No.  0  aluminium  cable  which  is 
estimated  to  carry  5,000  kw.,  at  fi6,000  volts  with  a  3  per 
cent,  drop  in  voltage  at  Portage  la  Prairie;  or  10,000  kw. 
with  1.")  per  cent,  voltage  loss.  The  second  circuit  will  be 
installed  as  soon  as  the  demand  for  power  warrants  it.  The 
estimated  cost  is  $4,600  per  mile,  which  includes  sub-stations 
at  Winnipeg  and  Portage  la  Prairie.  As  it  follows  the 
highway  no  right-of-way  was  purchased  except  at  a  few 
points  where  the  line  is  on  private  property. 


Line 

Year 
built 

Length, 
miles 

Voltage 

Cost  per 
mile 

Remarks 

Canadian  Light  and 

1911 

27 

44,000 

$ 

11,000 

2  circuits  of  2-0 

Power  Company, 

copper,  steel 

Montreal . 

towers. 

Laurentian  Power 

1916 

24 

50,000 

6,875 

2  circuits  of  1-0 

Company,  Quebec. 

copper,  steel 

towers. 

Shawinigan  Water  & 

1902-10 

550 

50,000 

1,500 

Single  circuit,  alu- 

Power Company. 

minium,  wooden 

poles. 

3,500 

2    circuits,  alu- 

minium, steel 

towers. 

t(  It 

1910 

94 

100,000 

7,500 

2    circuits,  alu- 

minium, steel 

towers. 

Sherbrooke  Municipal 

1917 

30 

45.000 

2,334 

Single  circuit.  No. 

4  copper,  wood- 

en poles. 

Hydro-Electric  Power 

1907-13 

325 

110,000 

14,000 

2<circuits  4-0  and 

Commission. 

3-0  copper  and 

Niagara  system. 

equivalent  alu- 

minium, steel 

towers. 

1907-13 

765 

26,400 

■  2,200 

Single  circuit,  alu- 

and under. 

minium  and 

copper,  wooden 

poles. 

3,000 

2  circuits,  alu- 

minium and 

copper,  wooden 

poles. 

Muskoka  system... 

1915 

26 

22,000 

2,025 

Single  circuit,- No. 

2  aluminiuqi. 

wooden  poles. 

St.  Lawrence  sys- 

1913-15 

60 

26,400 

2,458 

Single   circuit  of 

tem. 

3-0  aluminium. 

wooden  poles. 

Kamloops  Municipal. 

1916 

42 

44,000 

1,667 

Single   circuit  of 
No.  2,  alumin- 

ium, wooden 

poles. 

West  Kootenay  Pow- 

1897- 

170 

60,000 

4,000 

Single  circuit, 

er  and  Light  Com- 

1905 

92,000  cm.  cop- 

pany, Rossland. 

per,  wooden 
poles. 
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20,000 

2,000 

2  circuits.  No.  2 

copper,  wooden 
poles. 

Extensive  Work  in  Saguenay  District 

Extensive  improvements  in  connection  with  the  pulp 
and  paper  industries  are  being  carried  out  in  the  Saguenay 
district,  P.  Q.  Eraser,  Brace  &  Co.  are  engage.d  in  construct- 
ing a  dam  and  other  works  for  the  development  of  a  power 
mill  at  Saguenay,  for  Price  Bros.  The  Chicoutimi  Pulp 
Company  are  adding  to  their  power  development,  at  Chi- 
coutimi, not  only  for  power  purposes  for  the  ground  wood 
mill,  but  for  extra  lighting  for  the  town.  J.  G.  White  & 
Co.,  New  York,  are  building  extensive  wharves  at  Ha- 
Ha  Bay,  which  will  probably  be  electrified.  At  Kenogimi, 
Price  Bros,  have  erected  a  theatre  and  club  house  for  the 
men  at  a  cost  of  $50,000. 


The  Diamond  State  Fibre  Co.  of  Canada 

The  Diamond  State  Fibre  Company  of  Canada,  Limit- 
ed, have  opened  up  an  office  and  factory  at  455  King  Street 
West.  Toronto,  for  the  manufacture  of  the  Diamond  State 
Fibre  Company's  well  known  insulating  fibres.  These  in- 
clude the  Diamond  insulating  fibre,  the  Disfico  Insulating 
fibre  and  the  genuine  horn  fibre,  the  latter  product  being 
exclusively  manufactured  by  this  company.  We  are  advised 
that  the  Canadian  company  will  manufacture  these  lines  in 
Canada  beginning  December  1,  and  carry  a  complete  stock 
of  sheets,  rods,  tubes,  bushings,  washers,  etc.  This  is  the 
fi;st  factory  of  its  kind  in  the  Dominion.  The  Canadian 
business  will  be  in  charge  of  Mr.  T.  E.  Webster,  as  general 
manager. 


The  Quebec  City  Council  have  given  final  reading  to 
a  by-law  empowering  the  Quebec  Railway,  Light,  Heat  & 
Power  Co.  to  increase  the  street  railway  fares  to  seven 
cents— four  tickets  for  25c,  17  tickets  for  $1;  3c.  cash  fare 
for  children  not  in  arms,  or  8  tickets  for  25c.;  eight  tickets 
for  25  cents  to  school  children  up  to  16  years;  six  tickets 
for  25  cents  for  employees,  good  between  the  hours  of  6 
and  8  a.m.  and  5  and  7  p.m.  Under  the  proposed  contract, 
the  company  will  have  to  construct  certain  new  lines  and 
extensions. 


December  1,  1919 
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Electric  Spot  and  Fusion  Welding 

A  Detailed  Resume  of  the  Progress  and  the  Present  Status  of  This  Valuable  Com- 
mercial Art — Illustrations  of  Various  Types  of  Joints 

  By  F.  Keith  D'Alton*   


The  processes  of  electrical  welding  are  matters  of  grow- 
ing interest  to  mechanical  and  electrical  engineers.  The 
neatness  and  strength  of  the  welded  part,  together  with  the 
speed,  cost  and  certainty  of  the  operation  are  points  which 
specially  appeal  to  the  mechanical  engineer.  The  electrical 
engineer  appreciates  the  fact  that  there  is  a  field  opened  up 
for  special  equipment  which  he  may  design  and  standardize, 
and  for  which  there  is  a  gradually  increasing  demand. 

Welding  may  be  defined  as  a  process  in  which  metals 
are  fused  together  when  melted  under  the  influence  of  in- 
tense heat,  with,  possibly,  the  application  of  pressure  as 
well.    Classification  may  be  made  as  follows: 

Autogenous  Welding — includes  the_  processes  where  the 
metals  to  be  welded  are  raised  to  so  high  a  tempera'^ure  that 
they  flow  together  to  form  a  weld  without  pressure  being 
used. 

Forge  Welding — the  forerunner  of  the  modern  welding 
processes.  The  metals  are  raised  sufficiently  high  in  tem- 
perature that  they  may  be  joined  by  applying  a  pressure  and 
hammering  on  the  anvil.  The  heat  may  be  obtained  by  any 
one  of  several  suitable  methods. 

Oxy-Acetylene  Welding — covers  that  branch  of  auto- 
genous welding  wherein  the  heat  is  produced  by  the  chem- 
ical combination  of  oxygen  and  acetylene  gases. 

Thermit  Welding— another  branch  of  autogenous  weld- 
ing, not  greatly  used,  wherein  the  heat  is  produced  by  an- 
other very  rapid  chemical  combination. 

Electrical  Welding — is  a  divided  branch  and  comes  un- 
der the  classification  of  both  autogeneous  and  forge  welding. 

Theoretically  it  is  possible  to  weld  metals,  but  practic- 
ally this  is  not  so.  Simply  causing  metal  to  melt  and  to  run 
into  a  joint  or  part  to  be  filled,  does  not  necessarily  produce 
a  good  weld.  Brass  and  bronze  with  a  low  (3%)  percent- 
age of  zinc  can  be  successfully  welded  if  care  be  taken,  but 
brass  with  a  higher  percentage  of  zinc  is  apt  to  be  porous. 
It  is  difficult  to  weld  aluminium,  since  this  element  oxidizes 
at  a  lower  temperature  than  its  melting  point,  and  the  weld 
will  most  surely  contain  a  considerable  percentage  of  the 
oxide  of  the  metal.  These  metals  may  be  classified  as  being 
those  of  low  melting  point  compared  with  the  grades  of  iron 
and  steel  commonly  used.  The  metals  best  suited  for  weld- 
ing are — boiler  plate,  wrought  iron,  grades  of  steel  for  fabri- 
cated  shapes   in   general   commercial  work. 

Since  by  far  the  greater  amount  of  welding  is  done  on 
iron  and  steel  in  the  three  forms  mentioned  above,  and  as  the 
behavior  of  the  different  elements  existing  in  these  grades 
depends  very  much  on  conditions  which  are  subject  to  vari- 
ation, but  under  the  control  of  the  operator,  we  shall  con- 
fine our  further  remarks  to  these  metals  which  we  most  fre- 
quently meet. 

Chemical  Elements  in  Iron  and  Steel 

In  the  various  forms  of  iron  and  steel  we  find  a  number 
of  well  known  chemical  elements,  each  of  which  makes  its 
presence  felt  by  giving  some  characteristic  to  the  metal: 

Cast  iron  may  be  in  the  form  of  gray  or  white  iron,  de- 
pending upon  whether  the  metal  is  cast  in  sand  or  in  cold 
metal  moulds.  Due  to  its  brittleness  and  low  tensile 
strength,  it  is  difficult  to  weld  cast  iron  by  any  process;  even 
under  most  favorable  conditions  the  results  are  always  un- 
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certaiji.  Malleable  castings  are  simply  annealed  white  iron 
castings.  The  annealing  frees  part  of  the  carbon,  but  as  this 
efTect  is  largely  at  the  surface,  it  does  not  improve  the  con- 
dition of  the  metal  for  welding. 

Wrought  iron  is  metal  which  has  been  given  mechanical 
treatment  while  cooling.  This  mechanical  treatment 
squeezes  out  the  slag,  gives  the  metal  a  finer  grain  and  in- 
creases its  toughness.  The  quality  of  wrought  iron  is  a  func- 
tion of  its  purity. 

Steel  produced  by  the  Bessemer  or  Open  Hearth  pro- 
cess may  contain  in  different  proportions,  any  or  all  of  the 
following  elements — carbon,  manganese,  nickel,  chromium, 
vanadium,  and  tungsten.  The  physical  characteristics  are  de- 
termined by  the  percentage  and  kind  of  impurities  present. 

Carbon  is  present  in  varying  proportions  in  all  grades 
of  iron  and  steel.  The  proportion  of  free  carbon  is  compara- 
tively large  in  grey  cast  iron.  In  white  iron  the  proportion 
of  carbon  is  approximately  the  same  as  in  gray  iron,  but  it 
is  in  the  combined  state.  The  annealing  to  produce  malle- 
able castings  has  the  effect  of  freeing  the  carbon,  producing 
purer  iron.  In  steel  the  carljon  content  determines  the  ten- 
sile strength. 

Phosphorous  is  undesirable  and  causes- brittleness  when 
the  metal  is  cold.  Sulphur  is  equally  undesirable  as  it 
causes  brittleness  when  the  metal  is  red  hot,  or  hotter. 
Silicon  causes  brittleness,  but  gives  the  metal  the  power  to 
resist  abrasion;  one  half  of  one  per  cent,  silicon  is  a  maxi- 
mum. Manganese  may  be  present  up  to  one-fifth  of  one  per 
cent;  increase  in  manganese  increases  the  ductility  and 
toughness  and  prevents  the  iron  from  combining  with  phos- 
phorus and  sulphur.  Further  increase  up  to  5.5%  causes  brit- 
tleness, but  additional  increase  up  to  10%  makes  the  steel 
ductile  again  but  hard. 

Nickel  increases  the  tensile  strength  without  lessening 
the  elasticity,  and  gives  the  steel  a  certain  resistance  to  com- 
bining with  atmospheric  oxygen;  nickel  steel,  therefore,  does 
not  rust  easily.  Vanadium,  in  effect,  is  similar  to  nickel. 
Chromium  produces  results  similar  to  manganese.  Tung- 
sten causes  the  steel  to  retain  its  hardness  at  high  tempera- 
ture. 

Having  now  considered  some  of  the  principal  features 
of  iron  and  steel  which  must  be  taken  into  ac.count  in  weld- 
ing, we  will  consider  the  practical  processes  themselves.  It 
will  be  necessary  to  re-classify  these  various  methods  ac- 
cording to  the  source  of  heat.  The  most  common  processes 
naturally  fall  into  two  classes — gas  welding  and  electrical 
welding. 

Gas  Welding 

In  this  process  the  heat  is  obtained  by  the  combustion  of 
acetylene  gas  with  oxygen.  These  gases  are  mixed  in  a 
suitably  designed  torch  which  is  light  an  weight  and  held  in 
one  hand  by  the  operator.  The  other  hand  controls  the 
feeding-in  of  the  filler  material.  The  oxygen  gas  is  supplied 
in  tanks  at  a  pressure  of  1,800  pounds  per  square  inch,  while 
the  acetylene  is  supplied  in  solution  in  acetone  under  a  pres- 
sure of  250  pounds  per  square  inch,  and  contained  in  tanks  of 
somewhat  lighter  design  than  those  used  for  oxygen. 

Some  manufacturers  advocate  the  low  pressure  system 
using  gas  in  the  torch,  at  a  pressure  of  about  13  ounces  per 
square  inch,  while  others  recommend  the  high  pressure  sys- 
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tern  in  whicli  the  pressure  is  about  15  pounds  per  square 
inch.  Each  of  tliese  methods  has  its  advantage  over  the 
other.  It  is  claimed  that  the  low  pressure  system  makes 
more  efficient  use'  of  the  gases  in  the  tanks,  l)eing  able  to 
use  a  larger  percentage  of  the  total  gases  purchased.  It  also 
permits  the  use  of  a  portable  gas  generator  for  producing 
acetylene.  The  high  pressure  system  requires  such  high 
pressure  at  the  tanks  that  they  must  be  returned  to  the 
supply  station  to  be  refilled  there. 

Acetylene  under  a  pressure  of  two  atmospheres  is  con- 
sidered to  be  highly  explosive  on  account  of  the  compound 
iDeing  easily  disintegrated  and  liable  to  be  impure,  due  to  the 
presence  of  oxygen  in  the  acetylene  tank. 

The  high  pressure  system  requires  a  reducing  value 
which  frequently  results  in  fluctuations  in  the  pressure  of 
the  gases.  Excess  of  oxygen,  which  is  usually  a  condition  of 
the  low  pressure  flame,  results  in  burning  the  metal,  whereas 
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Fig.   1 — Single  Spot  Welder — Large  reactance  in  loop. 


an  excess  of  acetylene  results  in  adding  carbon  to  the  metal. 
It  is  quite  possible,  therefore,  that  due  to  the  oscillating  mo- 
tion which  the  operator  gives  to  the  torch  in  making  a  weld, 
one  side  of  the  added  material  may  be  burned  while  the  other 
side  is  carbonized.  The  metal  added  would  then  not  be  uni- 
form and  the  result  might  be  a  poor  weld.  The  flame  must 
be  neutral  and  as  steady  as  possible.  The  high  pressure  sys- 
tem will  work  much  more  rapidly  than  the  low  pressure  sys- 
tem, cutting  at  a  faster  rate  with  a  narrower  cleaner  cut. 

Both  systems  of  gas  welding  produce  narrow  and  very 
hot  flames  (6300°F)  which  are  especially  adapted  to  the  cut- 
ting of  metal.  In  welding,  however,  a  filler  must  be  added 
and  the  composition  of  the  material  in  the  filler,  to  a  large 
degree,  determines  the  effectiveness  of  the  weld. 

The  process  of  gas  welding,  the  chief  competitor  of  elec- 
trical welding,  having  been  described  in  principle,  let  us  now 
study  in  more  detail  the  processes  in  which  the  heat  for 
welding  is  produced  electrically.  There  are  two  distinct 
branches,  namely,  "Spot  Welding"  and  "Fusion  Welding." 

Spot  Welding 

This  is  a  process  dependent  upon  both  heat  and  pres- 
sure, wherein  the  heat  is  produced  by  an  electric  current  pas- 
sing through  the  contact  resistance  between  two  pieces  of 
metal  and  the  electrodes. 

The  electrodes  are  usually  of  copper  which  close  on  the 
sheets  to  be  welded  and  through  the  electrodes  the  pressure 
is  applied.  This  process  can  be  used  for  all  metals.  It  pro- 
duces a  weld  which  is  much  stronger  than  riveting  and 
nearly  as  strong  as  the  metal  itself.  Moreover,  one  spot 
weld  makes  a  rigid  joint,  whereas  one  rivet  allows  the  parts 
to  rotate  about  it.  The  electrical  spot  welder  is  largely  lim- 
ited to  small-size  jobs  on  account  of  the  "reach"  of  the  equip- 
ment. By  the  term  "reach"  is  meant  the  distance  which  the 
upper  electrode  will  extend  over  the  plates  being  welded. 
This  determines  the  size  of  job  which  can  be  done  on  a  par- 
ticular spot  welding  machine. 

This  process  is  much  faster  than  rivetting  and  the  re- 
sults are  more  lasting.  It  does  not  require  an  experienced 
operator  as  the  welding  simply  consists  in  placing  the  plates 
in  position  in  contact  with  the  lower  electrode,  then  bringing 
the  upper  electrode  down  on  top  of  them  and  turning  on  the 
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electric  current.  The  movement  of  the  upper  electrode  is 
controlled  by  a  lever,  a  little  additional  pull  downwards  on 
this  turning  on  the  current.  The  current  is  adjusted  at  the 
beginning  of  the  operation  and  is  given  a  value  suitable  for 
the  particular  work  which  is  to  be  done.  Compared  with 
ordinary  forge  welding,  the  action  is  much  more  speedy  and 
the  metallic  oxides,  so  troublesome  to  a  blacksmith,  are  elim- 
inated. 

The  spot  welding  machine  has  not  been  overlooked  in 
the  progress  of  recent  years;  various  radical  changes  and 
improvements  have  been  made.  While  either  alternating  or 
direct  current  may  be  used,  the  ease  and  efficiency  with 
which  alternating  current  may  be  transformed  into  currents 
of  high  amperage  render  it  most  suitabe. 

In  the  single-spot  welder  the  power  is  supplied  through 
a  contactor  to  a  transformer  contained  in  the  machine.  The 
secondary  circuit  of  this  transformer  consists  of  only  one 
turn  which  includes  in  the  loop  the  electrodes  and  metal 
being  welded.  On  account  of  the  extent  of  the  "reach"  the 
secondary  circuit  becomes  a  reactance  loop  of  greater  or 
less  length,  see  Fig.  1.  Due  to  the  large  currents  in  this 
loop  the  reactance  becomes  an  objectionable  feature  and, 
in  order  to  overcome  this  difficulty,  the  duplex-spot  welder 
was  brought  out. 

In  the  duplex-type  of  welder,  Fig.  2,  the  secondary  re- 
actance loop  is  reduced  to  a  minimum  and  is  independent  of 
the  reach  of  the  machine.  Two  complete  identical  equip- 
ments are  placed,  one  above  and  one  below,  the  plates  being 
welded.  Each  equipment  has  two  parallel  electrodes  and 
contains  one  half  of  the  secondary  loop.  The  upper  elec- 
trodes are  brought  down  on  to  the  work  in  such  a  position 
that  they  are  directly  opposite  the  electrodes  of  the  lower 
equipment.  The  secondary  currents  then  circulate  down- 
wards through  the  plates  on  one  side  and  up  on  the  other 
side,  thus  giving  higher  efficiency  by  avoiding  a  long  loop 
with  its  additional  resistance  and  reactance.    Also,  while  the 


Fig.   2 — Duplex   Spot  Welder — Minimum  reactance  in  loop 


equipments  are  identical,  currents  of  any  appreciable  value 
will  not  pass  horizontally  in  the  plates. 

Line  welding  is  a  branch  of  spot  welding  producing  a 
joint  similar  to  a  line  of  rivets,  but  stronger  and  water  tight. 

Electric  Fusion  Welding 

Both  welding  and  cutting  by  means  of  the  electric  arc 
will  be  considered  under  this  heading.  In  these  processes, 
the  electric  arc  is  used  merely  for  the  production  of  a  high 
temperature  ranging  from  6300°F.  to  7300°F. 

Arc  welding  is  specially  suited  to  such  work  as  (a)  join- 
ing of  plates  or  broken  parts;  (b)  building  up  parts  worn  by 
use;  (c)  filling  blowholes  in  defective  parts;  (d)  caulking 
joints. 

Before  proceeding  to  make  a  repair  or  to  build  up  worn 
]iart9  by  the  electric  arc  welding  process,  the  material  must 
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be  prepared  for  the  operation.  All  scale,  grease  and  dirt 
must  be  removed  from  the  part  on  which  the  welding  is  to 
be  done  in  order  to  avoid  impurities  in  the  weld.  For  this, 
a  file,  chisel,  wire  brush  or  sand  blast  may  be  used.  The 
material  must  then  be  shaped  in  such  a  way  that  the  new 
metal  being  added  will  touch  the  original  metal  over  a  fairly 
large  surface  giving  opportunity  for  good  fusion  to  produce 
a  strong  weld. 

For  electric  arc  welding,  both  direct  current  and  alter- 
nating current  are  used.  As  these  differ  widely  in  the  na- 
ture of  the  equipment  used,  and  more  or  less  widely  in  the 


Fig.  3 — Butt  weld. 


results  obtained,  it  seems  advisable  to  discus.s  each  sei)ar- 
ately.  taking  first  the  onr  most  commonly  used,  namely,  di- 
rect current. 

Having  prepared  the  material  in  the  part  to  be  welded, 
the  two  leads  from  the  direct  current  welding  panel  are 
brought  along  and  the  positive  lead  connected  securely  to 
the  piece  of  metal  on  which  the  work  is  to  be  done;  the  "job" 
then  becomes  the  positive  electrode.  The  negative  lead  is 
connected  to  the  "electrode  holder,"  a  device  for  gripping  a 
piece  of  welding  wire  or  stick  of  carbon,  and  sufficiently 
light  in  weight  to  be  manipulated  with  one  hand  by  the 
operator.  The  carbon  electrode  demands  a  much  more  mas- 
sive holder  than  the  metallic  electrode  on  account  of  the 
greater  heat  generated  with  the  carbon.  This  negative  elec- 
trode, either  carbon  or  metallic,  will  hereafter  be  referred  to 
simply  as  the  "electrode." 

The  polarity  as  just  mentioned  is  a  very  important  point. 
It  is  estimated  that  seventy-five  per  cent,  of  the  heat  de- 
veloped by  an  arc  is  at  the  positive  electrode,  the  remainder 


Fig.  4 — Lap  weld. 

being  generated  at  the  negative  electrode  and  in  the  vapor  of 
the  arc  itself.  The  piece  of  metal  being  repaired  has  usually 
a  much  higher  thermal  capacity  than  the  electrode,  so  that  by 
properly  connecting  the  leads  we  get  the  heal  de- 
veloped just  where  it  is  required,  and  in  sufficient 
quantity  to  keep  the  temperature  of  the  metal  up  to 
melting  point  in  spite  of  the  fact  that  heat  is  lost  by 
conduction  in  the  material.  Also  it  reduces  the  rate  of  melt- 
ing of  the  electrode  material  giving  the  welder  better  con- 
trol of  the  operation.    In  a  case  where  a  carbon  electrode 


is  used,  having  the  polarity  right  prevents  unconsumed  par- 
ticles of  carbon  being  carried  into  the  weld  and  causing  hard- 
ness. .\  reversed  polarity  gives  an  unstable  arc  and  the 
added  metal  is  a  spongy  deposit  with  a  hard  and  scaly  sur- 
face. 

Having  made  certain  tiiat  the  polarity  of  our  connections 
is  correct,  the  arc  is  now  struck  by  touching  the  electrode 
to  the  piece  of  material  on  which  the  operation  is  to  be  per- 
formed, and  pulling  away  again  a  short  distance,  establish- 
ing the  arc.  If  a  carbon  electrode  be  used  a  filler  will  he 
required  and  must  be  fed  into  the  weld  in  just  the  same  man- 
ner as  with  the  oxy-acetylene  process.  When  metallic  elec- 
trodes are  used  the  electrode  itself  acts  as  the  filler.  The 
operator  moves  the  electrode  over  the  work  at  a  distance  of 
about  .3/16  inch.  The  fusing  electrode  (or  filler)  gradually 
fills  up  the  space  attaching  itself  to  the  parent  metal  and  be- 
coming a  part  of  the  original  material.  An  extra  supply  of 
metal  may  be  added  and  machined  down  to  desired  size  when 
cooled.  As  soon  as  the  metal  in  the  weld  begins  to  cool  it 
should  be  hanmiered  in  order  to  reduce  sponginess,  to  qual- 
ize  the  strain  and  to  give  the  metal  a  finer  grain. 

Welding  may  be  done  at  any  angle,  on  the  hori2;ontal, 
vertical  or  overhead.  While  the  British  Admiralty  avoid 
overhead  welding  unless  absolutely  necessary,  a  consider- 
able amount  of  it  is  done  in  America.  It  is'  claimed  to  be 
merely  a  matter  of  training  operators.  The  operation  on 
overhead  work  is  similar  to  normal  welding  except  that  there 
is  some  difficulty  in  holding  tlie  electrode  steady  in  the 
cramped  position  usually  required.  With  a  steady  arc  length 
however,  successful  work  can  be  done.  The  carbon  elec- 
trode is  not  applicalsle  for  overhead  welding. 

Carbon  Electrodes 

Where  welding  or  cutting  is  done  with  carbon  elec- 
trodes the  current  used  may  range  from  100  to  1000  amperes, 
and  the  voltage  required  will  be  from  40  to  50  volts.  The 
diameter  of  the  electrode  is  suited  to  the  current  used  ac- 
cording to  the  following  table.  The  length  of  the  carbon 
does  not  usually  exceed  13  inches: 

Diameter  of  electrode  Maximum  current 

1/4  inch  100  amp. 

1/3    "  30Q  " 

3/4    "  1000  " 

In  cutting  with  the  carbon  arc  it  is  advisable  to  use*  the 


Fig.  6— Tee  weld. 

heaviest  current  possible.  By  doing  so  the  cutting  speed  is 
increased  and  labor  cost  reduced  in  consequence.  The  speed 
of  cutting  increases  roughly  in  proportion  to  the  current 
used.  There  are  several  grades  of  carbon  used  for  elec- 
trodes;— (a)  The  plain  hard  carbon  for  ordinary  use;  (b) 
copper  coated  carbon  with  high  conductivity;  (c)  graphite 
rods,  soft,  for  use  on  high  current  density.  The  latter  two 
grades  are  more  or  less  ispecial  and  may  be  used  by  certain 
operators  who  prefer  them. 

In  welding  with  these  electrodes,  the  filler  does  not  tra- 
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verse  the  arc  but  is  fed  in  by  the  operator,  melted  \>y  the 
arc  and  deposited  in  the  weld.  Scrap  material  should  not 
be  used  for  filler  as  it  introduces  impurities  into  the  weld. 
The  arc  will  be  more  steady  if  tlie  end  of  the  carbon  be 
tapered.  For  this  reason  carbons  supplied  are  u.sually  tap- 
ered at  the  arc  end  but  ordinary  flat  ended  carl;ons  may  be 
procured. 

There  are  some  points  in  connection  with  the  use  of  car- 
bon electrodes  for  welding  which  tend  to  favor  the  use  of 
the  metallic  electrode  in  their  stead.  These  are: — (a)  Lia- 
bility of  carbon  being  carried  into  the  deposited  material 
thereby  reducing  ductility  and,  (b)  difficulty  of  obtaining 
good  fusion  due  to  the  tendency  of  deposited  metal  to  over- 
lap on  the  original  metal;  (c)  requiring  more  skill  to  man- 
ipulate than  the  metallic  electrode;  (d)  very  hot  arc  causing 
discomfort  to  the  operator  and  resulting  in  lower  efficiency; 
(e)  greater  cooling  stresses  are  developed  since  larger  areas 
of  material  are  heated. 

Metallic  Electrodes 

These  electrodes  consist  of  rods  of  fairly  pure  iron  or 
mild  steel  about  1/16  to  3/16  inches  in  diameter,  the  choice 
of  diameter  being  made  in  accordance  with  the  thickness  of 
the  plate.  The  current  used  ranges  from  75  to  180  amperes, 
with  a  voltage  of  15  to  30  volts.  The  voltage  used  does  not 
affect  the  composition  of  the  weld. 

The  following  table  gives  the  currents  and  electrode 
diameters  used  in  joining  steel  plates: 

Diameter  of 

Thickness  of  Plate      Maximum  Current  Electrode 
1/8  75  1/16-3/33 

1/3  135  1/8 

5/8  •  155  5/33 

above  5/8  175  3/16 

It  is  claimed  that  the  metallic  electrode  gives  greater 
speed  in  the  deposition  of  metal  than  the  carbon  electrode. 
With  the  mild  steel  electrodes,  containing  various  elements 
such  as  carbon,  nickel,  silicon,  vanadium  and  chromium,  one 
is  inclined  to  think  that  these  metals  will  all  be  found  in  the 
deposited  metal,  but  oxidation  is  more  or  less  complete  with 
the  result  that  these  metals  are  almost  completely  oxidized 
away,  leaving  the  sulphur  and  phosphorus,  which  are  usu- 
ally present,  in  the  same  proportions  as  in  the  original  elec- 
trode. The  deposited  metal  is  a  fairly  pure  cast  steel  with 
only  traces  of  the  elements  contained  in  the  electrode  ma- 


Fig.  7 — Plug  weld. 

terial.  Too  nmch  oxidation  of  the  original  filling-in  material 
will  produce  porous,  spongy  and  generally  unsatisfactory 
welds.  The  silicon  and  manganese,  acting  as  powerful  re- 
ducing agents  tend  to  prevent  excessive  oxidation  of  the 
electrode  material. 

Some  manufacturers  produce  a  covered  electrode  mak- 
ing certain  claims  on  its  behalf.  In  cases  wlure  these  are 
used,  the  covering  melts  with  the  electrode  malirial  and 
forms  a  protective  slag  on  the  surface  of  the  deposited  metal, 
thereby  keeping  away  the  oxygen  of  the  atmosphere  and 


preventing  oxidation.  The  British  Admiralty  use  the  coated 
electrode  for  all  welding  work.  It  is  American  practice,  how- 
ever, to  use  the  bare  electrode  with  a  fairly  large  percentage 
of  manganese  which  tends  also  to  prevent  oxidation  by  re- 
ducing any  oxide  formed.  The  Emergency  Fleet  Corpora- 
tion of  the  United  States  have  clearly  demonstrated  that  bare 
electrode  welding  produces  just  as  satisfactory  results  as 
those  obtained  with  flux  covered  electrodes,  and  they  claim, 
therefore,  that  the  use  of  the  expensive  flux  covered  elec- 
trode is  not  justified.     In   Canada,  the  bare  metallic  elec- 


Fig.  8 — Tack  weld. 

trode  is  used  most  extensively,  manufacturers  and  welders 
being  inclined  to  think  that  the  flux  coating  is  an  unneces- 
sary adjunct. 

The  coatings  used  are  of  two  classes — (a)  those  which 
form  a  liquid  slag  which  finally  solidifies  on  the  surface  of 
the  weld  and  is  machined  off  and  (b)  those  which  volatilize 
at  the  temperature  of  welding. 

With  the  flux  which  volatilizes  easily,  the  effect  of  its 
presence  will  be  chiefly  an  oxidizing  of  the  carbon  which 
would  otherwise  be  carried  into  the  weld.  This  will  dis- 
appear as  carbon  dioxide  gas.  The  liquid  slag  formed  from 
the  other  kind  of  coating  tends  to  retain  heat  causing  the 
welded  part  to  cool  more  slowly  thereby  reducing  strain.  A 
coating  of  either  kind  permits  the  use  of  special  alloys  in  the 
electrode  and  so  leads  to  the  manufacture  of  electrodes  ac- 
cording to  a  definite  formula  for  special  work.  There  is, 
however,  a  liability  of  the  slag  itself  contaminating  the  weld. 
If  ordinary  care  be  taken  and  the  work  kept  clean,  a  good 
weld  can  be  made  without  flux,  as  demonstrated  b}'  Ameri- 
can welders. 

Considering  now  the  joints  used  in  the  welding  of  boiler 
plate,  we  find  that  several  different  kinds  are  necessary.  In 
the  simple  butt  joint,  Fig.  3,  the  deposited  metal  is  actually 
in  tension  while  it  is  in  shear  in  the  commonly  used  lap,  Fig. 
4,  and  strap  joints.  Fig.  5. 

The  butt  joint  shows  strength  of  90%-95%  of  that  of 
the  unperforated  plate,  and  the  welded  overlap  joint  70% 
to  80%,  while  a  triple  riveted  overlap  joint  showed  only  65% 
to  70%  of  the  strength  of  the  original  plate.  Riveted  joints 
have  a  tendency  to  slip  past  each  other,  shearing  the  rivets. 
Further,  in  riveting,  good  metal  is  removed  to  make  way 
for  softer  metal,  while  in  welding  the  good  material  is  not 
removed  and  a  continuous  joint  of  harder  and  stronger  ma- 
terial is  built  up.  The  welded  joint,  though  stronger  than 
a  riveted  joint  while  under  continuous  stresses,  will  only 
last  about  60%  as  long  as  a  riveted  joint  under  alternating 
stresses.  Hence  for  ship  construction  where  stresses  are 
liable  to  l)e  large  and  frequently  alternating,  the  welded  joint 
iiiusl  be  carefulli'  made  and  tested  to  be  sure  that  it  will  not 
f;iil  at  a  crucial  moment. 

Such  joints  as  the  "Tee"  joint.  Fig.  6,  or  the  "Plug" 
joint.  Fig.  7,  combine  in  some  measure  the  features  of  butt 
and  lap  joints,  and  are  used  where  conditions  require  such 
a  joint.  The  plug  joint  is  very  much  the  same  as  a  spot  weld 
on  thick  material.    Fig.  8  illustrates  a  Tack  weld. 

fConclu  leil  in  Dec.  15  issue) 
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The  Progress  of  Railroad  Electrification 


Particularl)  Adaptable  On  Heavy  Grades, 
U.S.  Steam  Roads  Now  Using 


in  Tunnels  and  in  Large  City  Terminals- 
25  Per  Cent,  of  All  Coal  Mined 

By  Mr.  Paul  M.  Lincoln*  


In  speaking  to  you  on  tlie  subject  of  railroad  electrilica- 
tion,  I  may  say  that  niy  remarks  will  apply  only  to  condi- 
tions in  the  United  States.  What  I  have  in  mind  is  the  sit- 
uation in  general.  My  remarks  will,  therefore,  not  apply 
to  any  local  conditions,  but  rather  to  the  situation  as  a 
whole. 

Just  a  word  as  to  the  history  of  railroad  development. 
Organized  transportation  is  one  of  the  indexes  of  our  state 
of  civilization.  It  is  one  of  the  things  that  difTerentiates 
civilized  man  from  the  savage.  And  the  railroad  is  the 
greatest  factor  in  organized  transportation,  though  it  is 
less  than  100  years  old — the  first  commercial  railroad  hav- 
ing been  started  in  Great  Briatain  in  1825.  If  you  consider 
the  proportions  to  which  it  has  grown  you  will  appreciate 
the  rapidity  of  the  development  in  the  art  of  railroadinsj. 
It  has  indeed  become  the  most  important  organization  in 
our  modern  complex  life.  It  is  almost  unnecessary  to  point 
out  its  bearing  upon  the  unification  of  our  institutions.  If 
it  were  not  for  the  railroad  a  condition  might  develop  on 
this  continent  similar  to  that  which  obtains  in  Europe, 
where  a  journey  of  a  few  miles  may  bring  you  amongst  a 
different  race  of  people,  speaking  a  different  language. 
Those  very' conditions,  I  believe,  were  largely  responsible 
for  the  recent  troubles  in  Europe.  It  is  the  ease  of  trans- 
portation on  this  continent  which  will  prevent  a  similar  sit- 
uation from  arising  here. 

A  few  railroad  statistics  may  be  of  interest.  In  the 
United  States  there  are,  approximately,  1,800,000  railroad 
employees.  It  is  worthy  of  note  that  they  comprise  about 
7  or  8  per  cent,  of  the  total  number  of  wage  earners  in  the 
United  States.  In  191"  the  compensation  of  these  railroad 
employees  amounted  to  about  $1,000  per  person  for  the  year, 
or  a  total  bill  of  $1,800,000,000.  That  was  before  the  higher 
scale  of  compensation  was  put  into  effect.  There  are  260,- 
000  miles  of  railroad  and  the  capital  investment  represented 
is,  approximately,  $17,000,000,000,  or  $05,000  per  mile.  The 
railroads  of  the  United  States  use  about  150,000,000  tons  of 
coal  per  year,  and  the  total  coal  mined  amounts  to  600,000,- 
000  tons— so  that  the  railroads  use  approximately  25  per 
cent.  It  is  also  interesting  to  note  that  they  use  about  10 
per  cent,  of  their  efforts  in  hauling  coal  to  haul  the  rest 
of  the  freight.  In  other  words,  if  the  haulage  of  locomotive 
coal  could  be  eliminated,  the  capacity  of  the  railroads  would 
be  increased  about  10  per  cent.  Herein  lies  one  of  the  argu- 
ments for  electrification.  Another  striking  fact  to  note  is 
that,  as  shown  by  statistics,  it  takes  about  6  lbs.  of  coal  in 
a  steam  locomotive  to  produce  1  horse  power  of  energy, 
while  the  same  amount  of  coal,  if  used  in  a  modern  central 
station,  would  produce  two,  or,  under  the  best  conditions, 
three,  and  even  four,  times  that  amount  of  energy.  Tn 
other  words,  the  steam  locomotive  efficiency  is  only  one- 
half  to  one-third  that  of  the  central  station.  Instead,  there- 
fore, of  using'150,000,000  tons  of  coal  per  year  to  operate  our 
railroads,  the  same  service  could  be  rendered  by  the  central 
station,  through  electrification,  with  a  reduction  of  75,000,000 
tons  of  coal,  or  perhaps,  even  a  reduction  of  100,000,000 
tons. 

Let  me  quote,  in  this  connection,  from  a  recent  state- 
ment of  Mr.  E.  W.  Rice,  Jr.,  when  president  of  the  Amer- 
ican Institute  of  Electrical  Engineers.   Mr.  Rice  said: 


'Before  the  Electric  Club  of  Toronto. 


"While  the  amount  of  coal  in  our  country  is  enormous, 
it  is  definitelj'  limited.  While  Providence  has  blessed  us 
with  a  princely  amount  of  potential  riches  in  our  coal  beds, 
it  is  known  that  there  is  a  finite  limit  to  the  amount  of  coal 
so  stored  and  when  this  coal  is  once  exhausted,  it  is  gone 
forever.  It  is  really  terrifying  to  realize  that  25  per  cent, 
of  the  total  amount  of  coal  which  we  are  digging  from  the 
earth  each  year  is  burned  to  operate  our  railroads  under 
such  inefficient  conditions  that  an  average  of  at  least  six 
pounds  of  coal  is  required  per  horse  power-hour  of  work 
performed. 

'The  same  amount  of  coal  burned  in  a  modern  central 
power  station  would  produce  an  equivalent  of  three  times 
that  amount  of  power  in  the  motors  of  an  electric  locomo- 
tive, even  including  all  the  losses  of  generation  and  trans- 
mission from  the  source  of  power  to  the  locomotive.  Where 
water  power  may  be  utilized,  as  in  our  mountainous  dis- 
tricts in  the  W'est,  all  of  the  coal  used  for  steam  locomo- 
tives can  be  saved.  In  the  Middle  and  Eastern  states,  how- 
ever, water  powers  are  not  sufficient,  and  it  will  be  neces- 
sary in  a  universal  scheme  of  electrification  that  the  loco- 
motives be  operated  from  steam  turbine  stations,  but  as  I 
have  already  stated,  the  operation  of  the  electrified  railroads 
from  steam  turbine  stations  will  result  in  the  saving  of  two- 
thirds  of  the  coal  now  employed  for  equivalent  tonnage 
movement  by  steam  locomotives. 

"We  would  not  be  justified  in  being  so  confident  of  the 
Ijenefits  of  electrication  of  railroads  if  every  element  in  the 
problem  had  not  been  solved  in  a  thoroughly  practical  man- 
ner. The  electric  generating  power  stations,  operated  either 
by  water  or  by  steam  turbines,  have  reached  the  highest 
degree  of  perfection,  efficiency  and  reliability,  while  the 
transmission  of  electricity  over  long  distances,  with  relia- 
bility, has  become  a  commonplace.  Electric  locomotives 
capable  of  hauling  the  heaviest  trains  at  the  highest  speeds, 
up  and  down  the  heaviest  grades,  have  been  built  and  found 
in  practical  operation  to  meet  every  requirement  of  an  ex- 
acting service.  There  is,  therefore,  no  element  of  uncertain- 
ty, nothing  experimental  or  problematical,  which  should 
cause  us  to  hesitate  in  pressing  our  claims  upon  the  atten- 
tion of  the  country.  Electrification  of  railroads  has  pro- 
gressed with  relative  slowness  during  these  many^  years, 
waiting  upon  the  development  and  perfection  of  all  of  the 
processes  of  generation  and  transmission  and  of  the  perfec- 
tion of  the  electric  locomotive  itself.  .When  all  these  ele- 
ments had  been  perfected,  as  they  now  have  been  for  sev- 
eral years,  the  railroads  found  themselves  without  the  neces- 
sary capital  to  make  the  investment." 

Electric  locomotives  are  capable  of  hauling  the  heav- 
iest trains  up  the  steepest  grades  at  the  highest  rates  of 
speed.  There  is,  therefore,  no  uncertainty  as  to  the  engin- 
eering success  of  electrification.  But,  while  the  engineering 
problems  have  been  solved,  we  find  the  railroads  without 
sufficient  capital  to  make  the  investment  required. 

The  steam  locomotives  on  our  railroads  are  necessarily 
non-condensing  machines.  The  impossibility  of  using  con- 
densers results  in  a  waste  of  30  to  50  per  cent,  of  the  avail- 
able energy  in  the  fuel.  Owing  to  the  weight  and  cost  of 
condensers  they  can  only  be  employed  in  the  central  sta- 
tion. 

■  The  electrification  of  our  railroads  has  already  been 
started,  and  considerable  progress  has  been  made.  We  know 
now  that  we  must  do  more  than  solve  the  engineering 
problems;  electrification  must  not  only  be  an  engineering 
success — it  must  be  an  economic  success.  In  other  words, 
the  dollars  spent  on  railroad  electrification  must  show  a 
return  that  will  justify  the  investment.  This  can  not  be 
shown  for  all  conditions,  but  it  can  be  for  certain  specific 
cases,  and  it  is  these  cases  that  form  the  entering  wedge 
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wliicli  will  ultimately  result  in  llie  apiilication  of  electrilica- 
tiou  to  our  national  system. 

Tiiere  arc  three  places  on  the  railroads  where  electri- 
fication is  particularly  desiraljle.  In  the  lirst  place,  it  is  of 
particular  advantage  in  heavy  grade  sections,  on  account  of 
its  ability  to  haul  lieavier  trains  at  higher  speeds.  The 
heavy  grades  are,  so  to  speak,  the  neck  of  the  l)ottle.  limit- 
ing the  capacity  of  the  sections  on  which  they  are  located, 
and  since  electrification  can  materially  increase  their  capa- 
city, there  grade  sections  lend  themselves  to  profitable  elec- 
trification. One  outstanding  instance  of  this  is  on  the  Nor- 
folk and  Western  line  in  West  Virginia  on  the  Elkhorn  Hill, 
where  there  is  a  grade  of  about  2  per  cent,  for  some  ;!() 
miles.  Tliis  section  was  electrified  se\cral  years  ago  and 
its  capacity  was  increased  to  about  douljle  what  it  had 
been  with  steam.  They  are  now  hauling  electric  trains 
weighing  about  5,000  tons  at  14  miles  an  hour.  This  line, 
as  you  know,  is  a  coal  road,  hauling  coal  from  West  Vir- 
ginia to  the  port  of  Norfolk.  In  that  particular  case,  the 
grade  dictated  the  electrification,  and  it  is  a  thorough  suc- 
cess, both  from  an  engineering  and  a  commercial  stand- 
point. 

One  other  well-known  road  on  which  the  grade  was 
the  reason  for  electrification  was  the  Chicago,  Milwaukee 
and  St.  Paul  Ry.  This  road  electrified  that  section  of  its 
line  which  crosses  the  mountains  of  Montana,  there  being 
three  mountain  ranges  to  cross  in  a  run  of  about  440  miles. 
The  electrification  was  carried  out  aljoiit  four  years  ago, 
the  first  section  having  been  installed  by  the  General  Elec- 
tric Co.,  and  it  has-  proved  a  decided  success.  Power  is 
purchased  from  the  Montana  Power  Co.  This  same  road 
also  has  authorized  the  electrification  of  another  very  heavy 
grade  division  in  the  State  of  Washington  over  the  Cascade 
Mountains.  The  work  has  been  delayed  owing  to  the  war, 
but  ft  is  expected  that  this  section  will  also  be>  in  operation 
within  the  next  four  months. 

Another  place  on  the  steam  railroad  where  electrifica- 
tion is  called  for  is  in  the  tunnels.  This  is  because  the  steam 
locomotive  becomes  dangerous  in  a  tunnel,  particularly 
where  there  is  a  heavy  grade.  There  are  cases  on  record 
where  the  crews  of  the  locomotives  have  been  suffocated, 
owing  to  the  accumulation  of  gases  when  the  engine  stalled. 
One  notable  instance  of  this  was  in  the  Sarnia  Tunnel  un- 
der the  St.  Clair  River.  This  tunnel  has  been  electrified,  as 
has  also  another  tunnel  at  Detroit,  for  the  same  reason. 
The  same  is  true  of  the  tunnel  of  the  Great  Northern  Ry. 
in  Washington,  which  is  five  or  six  miles  long.  The  tun- 
nels have  thus  been  isolated  from  the  rest  of  the  line  and 
electrified,  owing  to  the  menace  to  life  created  by  the  use 
of  steam  locomotives  in  them. 

The  third  place  where  electrification  has  been  demanded 
is  in  the  large  city  terminal.  This  was  first  forced  upon  the 
attention  of  the  public  in  New  York  City.  Many  will  re- 
member how,  some  16  or  18  years  ago,  a  serious  accident 
took  place  in  N.  Y.  as  a  result  of  the  signals  being 
obscured  by  the  steam  and  gases  from  the  preceding  loco- 
motive. Many  people  were  killed  and  public  opinion  was 
aroused  to  such  a  degree  that  the  Legislature  of  New  York 
State  passed  a  law  requiring  that  all  railroads  entering  New 
York  City  should  be  electrified  by  a  certain  date.  The  date 
so  fixed  was,  as  I  recall  it,  Jan.  1,  1907.  In  that  way  the 
([uestion  of  electrification  was  brought  to  the  fr(3nt  at  a  time 
when  the  art  was  not  developed  sufficiently  to  cope  with 
such  a  large  problem.  The  New  York  Central  attacked  it 
and  adopted  the  same  method  as  was  used  on  our  street 
railways,  using  !>00  or  600  volts  direct  current,  and  the  re- 
sults have  been  very  successful. 

ft  is  recognized,  however  that  this  method  of  electrifi- 
cation, while  highly  successful  as  a  terminal'  electrification, 
cannot  be  api>lied  to  the  entire  length  of  trunk  lines,  and 


does  not  pr(n'ide  a  solution  to  the  prol)Iem  of  electrifying 
the  railroads  as  a  whole.  Some  years  ago  when  the  l^ennsyl- 
vania  Railroad  established  a  terminal  in  New  York  City, 
they  applied  the  same  method  as  the  New  York  Ce  itral. 
using  the  6.00-volt  direct  current  system,  but  I  think  it  was 
announced  by  the  Hoard  of  Directors  at  that  time  that  this 
was  nr)t  intended  as  a  jjrecedent  for  the  electrification  of 
their  trunk  lines,  but  was  merely  a  terminal  undertaking. 

Another  road  coming  into  the  Grand  Central  Terminal 
at  New  York  was  the  New  York,  New  Haven  and  Hart- 
ford. This  road's  engineers  gave  the  matter  of  electrifica- 
tion due  consideration  and  adopted  a  difTerent  solution. 
They  took  the  position  that  whatever  system  was  adopted 
should  be  capable  of  extension  to  the  entire  road,  and  they 
decided  on  the  alternating-current,  single-phase  method. 
This  was  the  first  application  of  this  method  and  they  had 
many  difficulties  to  overcome.  However,  they  passed 
through  the  pioneer  period  and  their  efforts  have  met  with 
success.  They  first  electrified  the  road  as  far  as  Stamford — 
about  .'i.5  miles — and  later  to  New  Haven — about  l'>  miles 
from  New  York.  It  is  the  intention  also  to  extend  the  elec- 
trification to  Boston  and,  ultimately,  to  apply  it  to  the  whole 
system. 

This  brings  me  to  the  (juestion  of  the  proper  method 
or  system  of  electrification.  I  don't  think  it  is  a  matter  that 
should  be  unduly  emphasized.  There  has  been  too  much 
energy  spent  by  railway  engineers  in  damning  some  other 
man's  method.  The  main  thing  is  to  bring  home  the  neces- 
sity of  electrification  by  any  method.  Still,  it  is  necessary 
to  give  consideration  to  the  different  systems.  The  New 
York,  New  Haven  and  Hartford  used  a  11,000  volt  trolley, 
and  an  alternating  current  motor,  which,  however,  was 
capable  of  using  either  alternating  or  direct  current.  The 
necessity  of  operating  in  I)oth  ways  caused  considerable 
complication,  but  the  troubles  thus  entailed  were  overcome 
and  the  method  is  proving  very  successful  and  would  have 
been  extended  much  further  had  it  not  been  for  certain 
financial  difficulties  into  which  the  road  has  fallen.  This 
electrification  stands  to-day  as  typical  of  the  alternating  cur- 
rent method. 

The  greatest  example  of  the  direct-current  method  is 
the  Chicago,  Milwaukee  &  St.  Paul  electrification.  In  this 
case  the  engineers  considered  the  best  method  was  an  ex- 
tension of  the  recognized  standard  system  used  by  the 
street  railways.  That  is,  they  have  obtained  direct  current 
from  an  alternating  current  supply,  but  the  voltage  adopted 
was  much  higher  than  used  by  the  usual  street  railway. 

Let  us  look,  for  a  moment,  at  the  development  of  street 
railway  electrification.  It  was  first  started  in  Richmond,  Va., 
by  Mr.  Frank  Sprague  in  1887,  who  did  the  pioneer  work 
and  made  good.  As  a  result  street  railway  electrification 
grew  with  great  rapidity  and  within  ten  years  trolley  lines 
were  radiating  all  over  the  countrJ^  As  the  trolleys  ex- 
panded and  the  cars  grew  heavier,  it  was  found  that  500 
volts,  as  originally  adopted,  was  not  sufficient  and  the  volt- 
age was  raised  to  600  and  then  to  750.  Then  some  engineer 
suggested  doubling  the  distributing  voltage,  that  is,  going 
to  1,200  volts,  and  that  worked  alright.  Later,  on  the  ad- 
vice of  the  engineers  of  the  General  Electric  Company,  the 
voltage  was  doubled  again,  and  2,400  volts  was  adopted  on 
the  Butte,  Anaconda  and  Pacific,  and.  after  successful  oper- 
ation, a  still  further  increase  was  suggested,  with  the  result 
that  the  Chicago,  Milwaukee  and  St.  Paul  adopted  3,000  volts, 
direct  current,  which  has  proved  very  successful.  The 
work  of  the  engineers  of  the  General  Electric  Co.  on  the 
latter  electriiication,  has  been  ejjtremeHy  creditable,  and 
their  troubles  were  remarkably  few.  The  current  is  distri- 
buted from  the  sub-stations  at  .3,000  volts  and  is  obtained 
from  a  general  a.c.  supply  system  at  60  cycles. 

One  other  system  worthy  of  comment  is  that  used  in 
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the  Great  Northern  tunnel  in  Washington.  In  that  case 
they  used  a  :!-phase.  alternating  current  system,  with  two 
overhead  trolleys.  The  motors  on  the  locomotive  were 
three-phase.  Still  a  different  system  was  employed  by  the 
Norfolk  and  Western.  They  operate  with  a  single-phase 
line,  but  convert  it  to  a  three-phase  current  on  the  loco- 
motives and  use  motors  of  the  same  constant  speed  charac- 
teristics. The  Great  Northern  tunnel  is  the  only  instance 
in  which  a  three-phase  line  is  directly  used  on  this  con- 
tinent. On  the  Italian  railroads,  however,  which  have  been 
electrified  to  a  large  extent,  they  use  polyphase  motors  ex- 
clusively on  their  locomotives,  entailing  two  overhead  trol- 
leys. American  engineers,  in  general,  think  the  employment 
of  two  trolleys  inadmissil)le.  For  my  own  part,  I  consider 
that  the  two  ov'erhead  trolleys,  differing  in  potential,  intro- 
duce too  many  problems  to  make  for  the  highest  efficiency. 

There  are  then  these  three  methods  of  electrification, 
which  are  open  to  the  engineers  of  the  railroads  when  they 
come  to  look  at  the  problem  of  electrifying  their  lines.  .\11 
of  them  are  good.  It  is  g«ing  to  be  necessary  for  the  en- 
gineers to  choose  between  them,  but  I  do  not  believe  that 
in  doing  so  they  should  lay  stress  upon  the  differences  of 
the  systems,  but  rather  they  should  make  the  general  ad- 
vantages of  electrification  understood  no  matter  by  what 
method  it  is  carried  out.  The  fact  that  stands  out  is  that 
the  railroads  are  now  using  2.5  per  cent,  of  the  coal  mined 
and  that  amount  might  be  reduced  from  one-half  to  two- 
thirds  by  the  general  adoption  of  electrification,  and  further, 
that  when  operating  l)y  electricity,  our  water  powers  may 
be  used.  Once  we  burn  our  coal  it  is  gone  forever,  but  our 
water  powers  are  gone  forever  only  so  long  as  they  are 
not  used.  It  is  an  economic  crime  to  let  our  water  power 
run  to  waste,  and  I  believe  the  time  will  come  when  pos- 
terity will  not  bless  us  for  having  been  so  lavish  with  the 
resources  at  our  disposal. 


"  Power  Factor  "  Correction  on  Hydro  Lines 

For  the  purpose  of  power  factor  improvement,  the  Hy- 
dro Electric  Power  Commission  of  Ontario  have  recently 
installed  at  their  Toronto  Terminal  Station,  two  4,000  kv.a. 
synchronous  condensers  each  equipped  with  its  own  ex- 
citer driven  by  a  belt  from  the  shaft  of  the  condenser. 
Special  tests  were  made  to  determine  the  efTectiveness  of 
these  machines  from  which  tests  the  following  figures  were 
obtained: — 

Condensers   One  Con-  Both  Con- 
both  off  denser  densers 
running  running 
Input  to  consumers,  kw.                0  310.0  619.5 
Input  to  condensers,  kv.a           0            3450.0  7052.0 
Total  excitation  in  kilowatts        0  39.41  76.15 
Power-factor  Toronto  station 

load  (lag)  76.4%  81.0  %        86.0  % 

Power-factor  of  total  Hydro 

load,  measured  at  Niagara  84.9%  85.4  %       88.6  % 

Power-factor  of  condenser  bus  9.0  %  8.78% 

Wattless  factor,  Toronto  station 

load  64.5%  58.5  %        51.0  % 

It  will  be  noted  that  the  power-factor  of  the  Toronto 
Station  load  is  raised,  by  the  use  of  these  condensers,  from 
76.4  per  cent,  to  86.0  per  cent.  The  efifect  is  more  notice- 
able if  the  wattless  factors  be  considered,  for  then  one  finds 
that  this  factor  suffers  a  21  per  cent,  reduction.  For  a 
given  kilowatt  load  on  the  Toronto  Station  such  an  improve- 
ment in  power-factor  reduced  considerably  the  line  losses 
between  Dundas  and  Toronto,  and  to  a  lesser  degree  the 
losses  on  the  lines  from  Niagara  Falls  transformer  station 
to  Dundas. 

These  condensers  are  connected  to  the  13,200  volt  bus 
in  Toronto  station  and,  as  a  result,  any  improvement  in  the 


Condensers  in  Terminal  Station 

power-factor  of  this  bus,  means  a  reduction  in  the  kv.a  load 
carried  by  the  step-down  transformers  between  the  110,000 
volt  line  and  the  bus.  In  other  words  the  total  kilowatt 
capacity  of  the  station  is  increased, — about  12  per  cent. 

In  addition  to  increasing  the  capacity  of  the  station,  the 
condensers  very  much  improve  the  voltage  regulation  at  the 
Toronto  end  of  the  transmission  line. 


Electrical  Engineers,  Limited 

Electrical  Engineers,  Limited,  is  a  new  company  form- 
ed in  Calgary  for  the  purpose  of  carrying  on  business  as 
manufacturers'  agents  and  general  consulting  engineers. 
They  have  already  made  desirable  arrangements  in  a  num- 
ber of  lines,  but  have  not  definitely  closed  for  meters, 
transformers,  centrifugal  pumps,  fans  and  blowers.  The 
territory  to  be  covered  regularly  is  the  province  of  Alberta 
and  the  Crow's  Nest  district  in  British  Columbia,  with, 
possibly,  adjacent  territory  in  Saskatchewan.  The  firm  has 
already  established  itself  in  the  consulting  engineering 
business,  and  has  a  shop  to  take  care  of  repair  work;  the 
engineer  in  charge  of  the  service  department  had  four 
years'  experience  in  the  Canadian  Westinghouse  factory 
and  eight  years  with  the  city  of  Calgary  as  repair  man 
and  meter  expert.  The  general  manager  of  the  new  com- 
pany is  Lieut.  Guy  Morton,  who  returned  from  PVance 
only  a  few  weeks  ago.  Lieut.  Morton  is  a  graduate  of  the 
University  of  Toronto,  (1909)  in  the  Faculty  of  Applied 
Science  and  Engineering,  and,  before  the  war,  was  branch 
manager,  at  Calgary,  of  the  Canadian  Westinghouse  Com- 
pany, and  otherwise  prominent  in  the  business  and  social 
life  of  that  city.  The  company's  offices  are  at  202  I.O.O.F. 
Building,  Calgary.  ' 


The  overseas  members  of  the  staff  of  the  Shawinigan 
Water  &  Power  Company  celebrated  Armistice  Day,  Nov. 
11,  by  a  dinner  at  the  Engineers'  Club,  Montreal.  Sergt.- 
Major  Wood  presided.  The  toasts  were:  "The  King,"  ''Our 
Fallen  Comrades,"  "The  Navy,  Army  and  Air  Force,"  and 
"the  officials  and  ladies  of  the  Company  who  remembered 
the  boys  in  France." 
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CANADA 

There  is  much  c<jncern  in  Canada,  particu- 
larly in  Ontario,  which  province  depends 
largely  upon  imported  coal,  over  the  source 
of  coal  supply  for  the  present  winter,  because 
of  the  strike  situation  in  the  United  States. 

Just  why  this  worry  should  make  itself 
manifest  seems  somewhat  of  a  mystery,  when 
one  stops  for  a  moment  to  consider  and  in- 
vestigate the  situation.  In  Alberta  we  have 
16  per  cent,  of  the  total  supply  of  coal  in  the 
whole  world.  The  heating  value  of  Western 
coal  has  been  tested  by  householders,  manu- 
facturers, railways,  and  power  plants  through- 
out Western  Canada,  and  all  concerned  have 
found  Western  coal  an  economical  and  effici- 
ent fuel.  Steam  coal  produced  in  the  Crow's 
Nest  Pass  district  compares  very  favorably 
with  the  very  best  United  States  steam  coal, 
and  big  concerns  like  the  Canadian  Pacific 
Railway,  the  T.  Eaton  Company  and  the  Win- 
nipeg Electric  Railway  Company  have  adopt- 
ed the  use  of  this  coal  because  of  its  qualities 
as  an  efficient  fuel,  linked  up  with  a  big  sav- 
ing in  the  annual  coal  bill.  In  Alberta  we 
have  over  300  mines,  many  of  which  are 
equipped  with  the  most  modern  equipment, 
costing  millions  of  dollars,  and  yet  the  annual 
production  of  these  mines  is  only  40  per  cent, 
of  what  could  actually  be  produced.  This  is 
because  of  a  lack  of  a  market  that  can  take 
all  the  coal  mined.  At  present  Western  Can- 
ada imports  about  3,000,000  tons  of  coal  an- 
nually, valued  at  $18,000,000.  This  huge  sum 
of  money  is  sent  to  the  United  States  to  pay 
for  coal  imported  into  this  country.  That 
money  assists  to  develop  United  States  in- 
dustry. It  helps  to  keep  the  overhead  ex- 
penses of  the  mines  low  because  of  the  fact 
that  the  more  coal  produced  means  less  over- 
head expense.  Again,  by  sending  this  $18,- 
000,000  out  of  Canada  we  are  very  materially 
afYecting  our  already  heavy  adverse  trade  bal- 
ance. The  fact  should  not  be  lost  sight  of, 
too,  that  on  this  $18,000,000  we  must  pay 
$720,000  in  exchange  alone. 

The  whole  trouble  why  Western  coal  oper- 
ators have  not  made  more  headway  in  mar- 
keting their  product  is  owing  to  a  lack  of  edu- 
cational propaganda — as  it  were,  to  a  lack  of 
pep.  They  have  the  product,  the  men,  the 
equipment,  and  the  market.  But  the  operat- 
ors must  be  assisted  in  their  problems  by 
everybody  concerned  in  the  welfare  of  the 
future  of  Canada.  Daily  and  trade  papers, 
boards  of  trade,  wholesale  and  retail  coal 
dealers,  all  must  spread  the  propaganda  that 
we  have  in  Western  Canada  coal  that  has  been 
tested  and  found  to  be  equal  to  that  which 
has  been  imported  for  so  long.  Emphasis 
should  be  laid  on  the  following  facts :  one  of 
Canada's  jjrincipal  industries  will  be  materi- 
ally assisted  to  develop;  millions  of  money 
will  be  kept  in  the  country  and  so  help  our  ad- 
verse trade  balance;  eciually  as  good  heating 
values  can  be  obtained  from  Western  coal  as 
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from  imported  coal;  the  more  Western  coal 
used,  the  lower  the  overhead  at  the  mines, 
and  consequently  lower  to  the  consumer. 

Alberta  operators  complain,  and  justly  too, 
that  their  overhead  expenses  are  very  high 
through  their  inability  to  secure  a  market  for 
slack  coal,  which  is  now  merely  thrown  away. 
For  instance,  smaller  mines  in  the  Lethbridge 
field  waste  50,000  tons  of  this  product  annu- 
ally. Slack  coal  can  be  utilized  to  advantage  in 
power  plants.  Such  plants  at  Regina,  Saska- 
toon and  Winnipeg  have  burned  this  fuel  with 
great  success. 

Another  factor  that  is  keeping  back  the  de- 
velopment of  the  coal  mining  industry  of  the 
West  is  the  high  freight  rate  api)lied  to  all 
grades  of  coal,  especially  on  slack  coal. 

The  "Western  Canada  Coal  Review"  in  a 
recent  editorial  criticized  very  severely  the 
actions  of  the  Dominion  Government  and  the 
Provincial  Government  of  Manitoba  in  ask- 
ing for  bids  for  coal  specifying  that  only 
United  States  coal  was  required.  Why  this 
discrimination?  Why  this  encouragement  to 
buy  in  foreign  markets  when  an  equal  pro- 
duct is  at  our  own  doorstep?  Why  this  apathy 
to  our  severe  adverse  trade  balance?  Why  this 
discouragement  of  the  development  of  our  na- 
tural resources?  Why  this  apathy  towards 
assisting  the  employment  problem  in  Canada? 
Perhaps  the  Government  officials  can  answer. 

As  an  instance  of  ignorance  of  even  many 
Winnipeg  manufacturers  of  the  burning  qual- 
ities of  Western  coal,  a  certain  representative 
of  a  large  coal  mine  visited  Winnipeg  in  the 
Fall  of  1918,  and  found  a  manufacturer  was 
contemplating  placing  a  big  order  for  the  best 
American  steam  coal  to  heat  his  power  plant, 
not  giving  any  consideration  whatever  to  Can- 
adian coal.  After  talking  over  the  possibili- 
ties of  burning  Alberta  coal  in  his  plant, 
he  decided  to  give  it  a  trial.  This  year,  the 
same  manufacturer  without  any  hesitation 
whatever,  promptly  gave  this  same  mine  an- 
other big  order  for  his  coal  supply  iov  the 
winter  of  1919,  saying  only  one  word  in  re- 
ply to  the  mine's  representative  of  what  he 
thought  of  the  coal:  "WONDERFUL." 

At  present  Ontario  is  faced  with  what  looks 
like  a  fuel  famine.  Why  should  this  be?  At 
the  moment  of  writing  there  are  stored  at  the 
head  of  the  lakes  250,000  tons  of  soft  coal  and 
324,000  tons  of  anthracite,  with  additional 
shipments  arriving  as  lake  steamer-s  arrive. 
Now,  why  should  there  be  a  shortage  in  On- 
tario when  this  supply  is  lying  at  the  lakes 
ready  for  shipment  into  Western  Canada? 
Does  not  this  importation  seem  like  "Carry- 
ing Coals  to  Newcastle"?  Why  should  the 
Ontario  Fuel  Commissioner  not  commandeer 
all  of  this  coal  and  divert  it  to  Ontario  and  so 
help  the  serious  fuel  situation  in  this  province? 

Are  we  to  sit  still  and  smile,  or  act?  Which 
is  it  to  be? 


December  1,  1919 


THE  ELECTRICAL  NEWS 


41 


What  Is  the  Fair  Overhead  to  Charge?-  Should 
It  Be  the  Same  for  All  Jobs  or  Vary  With 
the  Size — The  Chicago  Estimators' 
Association  Supply  an  Answer 

From  time  to  time  we  have  spoken  of  the  work  of  the 
Chicago  Estimators'  Association,  which  was  formed  a  couple 
of  years  ago  to  make  a  study  of  the  various  overhead  per- 
centages, which  were  properly  applicable  to  electrical  con- 
tracting jobs  of  varying  value.  The  work  of  the  association 
to  date  was  explained  before  the  recent  contractors'  conven- 
tion in  Milwaukee,  by  Mr.  Morley,  a  member  of  the  Esti- 
mators' Association.  Mr.  Morley  first  outlined  briefly  how 
the  data  upon  which  they  based  their  conclusions  were  ob- 
tained. 

The  committee  decided  tliat  a  curve  of  "overhead"  should 
be  developed.  At  first  it  was  intended  to  base  this  curve  on 
the  ratio  of  the  cost  of  carrying  on  business  to  the  yearly 
volume  of  sales,  but  it  was  soon  discovered  that  such  a 
curve  could  not  be  plotted  as  work  of  different  cost  values 
carried  entirely  different  overhead  costs,  and  a  curve  show- 
ing the  percenta.ge  to  be  added  for  different  construction 
costs  was  then  decided  upon. 

In  order  to  obtain  data  with  which  to  work,  question- 
naires were  sent  to  contractors  requesting  information  as  to 
yearly  volume  of  business  and  the  items  of  cost  of  carrying 
on  the  business  which  cannot,  on  account  of  their  nature, 
be  apportioned  directly  to  the  jobs — rent,  heat,  office  sal- 
aries, stationery,  telephone  and  many  other  items  of  like  na- 
ture. 

About  a  dozen  replies  were  received  and  with  this  in- 
formation the  committee  proceeded  in  the  following  man- 
ner: 

.\  10  per  cent,  profit  over  selling  cost  was  assumed  for 
each  yearly  volume  of  business.  Deducting  this  profit  gave 
the  selling  cost.  Each  questionnaire  gave  the  overhead  cost. 
Deducting  this  cost  from  the  selling  cost  gave  the  construc- 
tion cost. 

This  construction  cost  for  each  questionnaire  was  divided 
into  hypothetical  contracts  of  various  numbers  and  costs 
from  $25.00  to  $10,000,  depending  on  the  yearly  volume  of 
business.  The  division  was  made  by  each  member  of  the 
committee  and  the  results  obtained  averaged. 

Percentages  of  overhead  were  then  assigned  the  different 
sized  contracts  according  to  their  size,  in  a  manner  that  the 
total  overhead  for  all  the  contracts  for  each  questionnaire 
equalled  the  amount  reported  for  same. 

A  great  amount  of  work  was  required  to  find  percentages 
which  would  apply  to  the  same  cost  amounts  for  all  ques- 
tionnaires and  bring  the  total  overhead  cost  the  same  as 
given  in  each  questionnaire.  When  these  percentages  were 
found  a  curve  was  plotted. 

Starting  at  $200.00  with  52%,  the  curve  falls  rapidly  to 
42%  at  $500.00,  36%)  at  $1,000,  29%  at  $2,000,  and  then  more 
gradually  to  25%o  at  $3,000,  22.5%  at  $4,000,  21%o  at  $5,000 
and  still  more  gradually  to  18.7%  at  $7,000,  16.3%  at  $10,000 
and  14.5%  at  $15,000.  Proceeding  to  higher  values,  we  find 
a  still  more  gradual  decline  to  13.2%j  at  $30,000,  10.2%o  at 


$40,000,  9%  at  $100,000  and  8.5%)  at  $160,000,  beyond  which 
the  curve  is  practically  a  horizontal  line. 

In  using  these  percentages  it  must  be  borne  in  mind 
that  they  apply  to  the  estimated  construction  cost,  which 
must  include  the  items  as  given  in  the  table  of  overliead 
percentage. 

Construction  Cost 

The  items  entering  into  the  construction  cost  are:  Ma- 
tt-rial taken  from  plans  and  specifications,  labor,  installing 
and  handling  material,  supervising  of  foreman,  time  clerk  and 
stock  clerk  where  the  size  of  contract  requires  same,  travel 
time  and  expense,  meaning  carfare  and  time  lost  where 
work  is  out  of  town  and  not  far  enough  to  board  the  men, 
board  when  necessary,  freight  and  cartage,  plans  and  draw- 
ings, delays  caused  by  other  contractors,  cutting  and  patch- 
ing, painting  conduit  if  required,  inspection  and  license  fees, 
bond  if  required,  insurance,  fire  and  accident,  pro  rata 
charges  if  any,  watchman,  telephone  service  and  storage  if 
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I  Here's  a  Christmas  Present  for  You  | 

I  YOUR  WINDOW  DISPLAY  I 

I  IS  YOUR  BEST  SALESMAN  | 

I  Between  now  and  Christmas  the  Electrical-Dealers  of  Can-  | 

I  ada  will  be  putting  forth  their  best  efforts  to  attract  the  holiday  | 

I  trade  and  some  fine  window  displays  will  be  shown,  | 

I  The  biggest  problem  before  the  electrical  industry  to-day  is  | 

I  not  engineering  or  manufacturing — the  real  problem  is  "  mer-  ■ 

I  chandising."  | 

I  We  believe  that  well  dressed  windows — goods  properly  and  | 

I  tastefully  displayed  and  demonstrated — are  the  most  effective  | 

I  means  of  increasing  the  sale  of  electrical  appliances.  | 

I  With  a  view  to  encouraging  the  art  of  window  dressing  | 

I  among  electrical  contractor-dealers,  and,  also,  having  in  mind  the  | 

I  value  of  the  interchange  of  good  merchandising  ideas,  the  Elec-  | 

I  trical  News  offers  four  prizes  for  best  dressed  windows,  under  | 

I  the  following  conditions :  | 


(1)    First  prize   $35.00 

Second  prize   20.00 

Third  prize   10.00 

Fourth  prize   5.00 


(2)  The  contest  is  open  to  any  electrical  contractor- 
dealer,  municipality  or  central  station  in  Can- 
ada. 

(3)  Photographs  of  window  displays  must  be  in  our 
hands  by  December  31,  1919. 

(4)  Explanatory  notes  up  to  100  words  may  be  sub- 
mitted with  each  photograph. 

(5)  The  merits  of  the  photographs  will  be  judged 
by  an  impartial  committee  of  three — one  manu- 
facturer, one  jobber,  one  contractor-dealer. 

Plan  now  to  enter  the  competition.  You  have  an  even  chance 
to  win  a  prize.  In  addition  to  that,  however,  it  is  a  dead  certainty 
that  your  effort  to  produce  a  better  window  display  will  be  re- 
flected in  your  more  abundant  Christmas  trade. 

Address  photographs  and  all  communications : 

"  Best  Window  "  Contest, 

Electrical  News, 
347  Adelaide  St.  W.,  Toronto. 
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required.  These  are  all  items  which  must  he  allowed  for  in 
construction  cost  and  not  left  for  overhead. 

Mr.  Morley  gave  the  preceding  table  as  a  result  of  his 
association's  investigations,  covering  estimate  sheet  cost 
varying  from  $200  up  to  $160,000,  the  overhead  percentages 
varying  the  other  way,  from  53  per  cent,  down  to  8.5  per 
cent.    These  figures  are  shown  in  diagram  also  herewith. 

Attention  was  also  drawn  to  the  fact  that  the  Esti- 
mators' Association  has  been  working  on  a  standard  speci- 
fication to  be  used  for  such  work  as  will  not  warrant  the 
services  of  an  engineer.  It  was  stated  that  they  expected 
to  have  this  specification  ready  within  a  year. 

Another  item  brought  up  was  that  of  improving  the 
present  system  of  symbols.  It  was  pointed  out  that  the 
symbols  in  use  to-day  were  adopted  some  15  or  20  years 
ago  and  that  some  of  them,  such  as  the  base,  floor,  push  and 
telephone  outlets,  should  never  have  been  introduced,  as 
their  resemblance  to  the  building  lines  makes  them  difficult  to 
locate.  The  speaker  explained  the  symbols  which  his  asso- 
ciation had  decided  to  use,  and,  in  submitting  them  to  the 
contractors,  made  the  request  that  they  appoint  a  com- 
mittee to  work  with  architects  and  consulting  engineers  with 
the  object  of  adopting  standard  symbols  universally. 


"Sault"  Contractors  Organizing 

The  contractor-dealers  of  Sault  Ste.  Marie,  Ont.,  re- 
cently held  a  meeting  to  discuss  the  question  of  organiza- 
tion. Mr.  Mclntyre,  president  of  the  Ontario  Association, 
has  since  outlined  to  them  the  plan  of  organization  which 
enables  them  to  come  in  on  the  district  basis,  and  it  is 
hoped  that  they  will  see  fit  in  the  near  future  to  take  this 
important  step. 


Do  you  believe  you  can  dress  an  attractive, 
business-pulling  window.  Show  your  confidence 
in  your  own  ability  by  entering  the  "Best  Win- 
dow" contest. 


Electrical  Jobbers'  Activities 

A  well  attended  and  enthusiastic  meeting  of  the  Cana- 
dian Electrical  Supply  Jobbers'  Association  was  held  at  the 
Royal  Connaught  Hotel,  Hamilton,  on  Monday,  November 
17th,  1919,  Mr.  M.  K.  Pike  in  the  chair.  This  association  was 
organized  last  spring  for  the  purpose  of  promoting  good 
will  and  co-operation  among  its  members  and  between  the 
jobbers  as  a  whole  and  the  various  other  branches  of  the 
Electrical  Industry.  The  diflerent  divisions  of  the  associa- 
tion have  been  holding  frequent  local  meetings  but  this  was 
the  first  general  meeting  of  the  association  since  its  organ- 
ization. The  meeting  was  exceptionally  well  attended,  only 
four  or  five  members  being  absent,  which  is  considered  a 
remarkably  good  showing  when  it  is  realized  that  this  or- 
ganization covers  the  whole  of  Canada,  having  members  as 
far  east  as  Halifax  and  as  far  west  as  Vancouver. 

The  morning  session  was  devoted  to  association  busi- 
ness and  adjourned  at  12.30  for  lunch,  on  which  occasion  the 
members  were  the  guests  of  Mr.  Moncur  of  the  James  Mon- 
cur  Electrical  Co.,  the  only  member  having  headquarters  at 
Hamilton.  The  meeting  was  again  called  to  order  at  2  p.m. 
to  hear  an  address  by  Mr.  Kenneth  A.  Mclntyre,  Chairman 
of  the  Ontario  A.ssociation  of  Electrical  Contractors  &  Deal- 
ers, who  had  been  invited  to  speak  to  the  members  on  the 
subject  of  "Co-operation  between  the  Jobbers  and  Con- 
tractor-Dealers." Mr.  Mclntyre  briefly  outlined  the  Good- 
win organization  scheme,  pointing  out  that  there  were  the 
four  links  in  the  chain — (l)  the  district;  (3)  the  province; 
(3)  Canadian  division;  (4)  the  National  Association.  As  to 
the  situation  to-day,  he  pointed  out  that  British  Columbia 
was  organized  and  affiliated,  and  that  the  Ontario  organiza- 
tion was  already  provided,  though  Toronto  was  the  only  dis- 
trict yet  formed.  They  were,  however,  negotiating  with 
Hamilton,  Brantford  and  Kitchener,  and  would  tackle  other 
districts  later. 

How  the  Jobbers'  Association  Can  Help 

Mr.  Mclntyre  enumerated  the  ways  in  which  the  jobbers 
could  help: 

(a)  By  realizing  that  the  final  success  can  only  come 
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passed  arcniiul  and  indications  are  that  the  society  will 
have  a  number  of  new  members  from  the  Toronto  dis- 
trict. 


The  Ontario  Association  Gains  Strength 

Word  has  been  received  from  Mr.  C.  D.  Henderson,  of 
the  Telephone  City  Electric  Club,  Brantford,  who,  with 
Messrs.  McLean  and  Perry,  the  president  and  secretary 
of  the  club,  were  a  committee  of  three  to  consider  the 
advisability  of  forming  a  district  branch  of  the  Ontario 
Association  of  Electrical  Contractors  and  Dealers,  that  a 
unanimous  decision  was  reached  on  the  evening  of  No- 
vember 17th  to  establish  a  district  branch  with  Brantford 
as  the  centre.  The  Telephone  City  Electric  Club  is  to  be 
congratulated  on  the  step  taken,  as  it  is  the  first  district 
to  join  up  under  the  recently  determined  plan  of  provin- 
cial organization.  The  scheme,  roughly,  is  that  the  pro- 
vince shall  be  divided  into  districts  or  sections,  each  re- 
presented in  a  parent  association — the  Ontario  Associa- 
tion of  Electrical  Contractors  &  Dealers.  In  this  way  local 
matters  occupy  the  attention  of  local  organizations  only, 
and  it  is  only  when  matters  of  general  interest  are  under 
discussion  that  the  provincial  executive  or  the  association 
as  a  whole  will  be  asked  to  pass  judgment. 

At  least  two  other  districts,  already  formed,  are  con- 
sidering the  question  of  amalgamation  with  the  Ontario 
Association,  under  this  scheme  of  organization,  and  other 
districts  are  in  prospect  of  formation.  The  biggest  diffi- 
culties appear  to  have  been  overcome,  namely,  arousing 
the  interest  of  the  individual  contractors  and  dealers,  and 
convincing  them  that  the  present  scheme  of  organization 
offers  greater  advantages  than  ony  other  that  has  been 
suggested.  The  Ontario  Association  is  now  on  the  high 
road  to  success  and,  as  it  gathers  strength  by  the  addi- 
tion of  districts  here  and  there  throughout  the  province, 
is  bound  to  become  a  powerful  agent  for  improving  condi- 
tions'in  the  whole  electrical  field. 


Training  Their  Foremen 

'  The  Crocker- Wheeler  Company  of  Ampere,  New  Jersey, 
has  just  inaugurated  a  plan  of  training  for  their  foremen 
and  other  factory  supervisors  which  is  of  considerable  inter- 
est. A  group  of  62  men  has  been  formed  to  pursue  a  three 
months'  course  in  Modern  Production  Methods,  which  com- 
prises the  study  of  specially-prepared  text  units,  the  solu- 
tion of  problems  relating  to  the  units,  and  the  discussion  of 
this  material  at  six  bi-weekly  meetings  held  after  hours  in 
the  plant.  These  meetings  will  provide  an  opportunity  to 
bring  home  the  application  of  the  work  to  the  special  prob- 
lems of  Crocker-Wheeler  production.  At  each  meeting  a 
lecture  will  be  delivered  by  an  experienced  production  man 
and  the  lectures  will  be  followed  by  a  round-table  discus- 
sion. Included  in  the  group,  besides  foremen,  are  the  super- 
intendent and  three  assistant  superintendents,  which  insures 
that  the  meetings  will  be  highly  resultful  to  the  members  of 
the  class.    The  subjects  to  be  studied  are: 

How  to  promote  team  work  in  the  shop. 

Handling  men  in  a  way  to  increase  production  and  pro- 
mote harmony. 

How  production  should  be  organized. 

Efficient  purchasing,  scheduling,  routing,  repairing,  etc. 

Keeping  down  the  overhead  by  stricter  cost  keeping. 

Major  problems  of  management. 


with  the  complete  organization  of  the  entire  industry. 

(b)  By  becoming  associate  members  of  the  contractor- 
dealers'  organization. 

(c)  By  attending,  and  having  their  salesmen  attend, 
their  meetings,  thus  making  them  better  salesmen  because  of 
their  increased  knowledge  of  their  customers'  problems. 

(d)  By  listing  their  contractor-dealers  customers  and 
checking  them  to  ascertain  the  names  of  those  not  belong- 
ing to  the  contractor-dealers'  association. 

(e)  By  making  a  direct  effort  to  get  these  customers  to 
join,  pointing  out  to  them  that  it  is  their  duty  and  also 
greatly  to  their  advantage. 

(f)  By  informing  the  contractor-dealers'  association  as 
to  the  names  of  such  non-members,  so  that  they  could  sup- 
plement their  efforts. 

(g)  By  arranging  for  a  joint  secretary. 

The  chairman  then  spoke  briefly,  thanking  Mr.  Mclntyre 
for  the  address,  complimenting  him  on  the  interesting  points 
brought  out,  and  expressing  the  desire  of  the  members  of 
the  Jobbers'  Association  to  co-operate  in  every  way  pos- 
sible with  the  contractors  and  dealers  for  the  betterment  of 
the  industry  as  a  whole. 

When  the  afternoon  session  was  over  the  members  left 
Hamilton  in  a  body  to  attend  the  meeting  of  the  Electrical 
Supply  Jobbers'  Association  of  the  United  States,  which 
was  holding  a  three  days'  general  meeting  at  Cleveland, 
Ohio.  The  Cleveland  meeting  was  a  great  success  and  of 
considerable  interest  to  the  members  of  the  Canadian  Asso- 
ciation, as  the  objects  of  these  two  associations  are  similar 
and  the  problems  met  with  in  the  United  States  are  much 
the  same  as  those  in  Canada. 


Mr.  Wakeman  Visits  Canada 

A  large  and  representative  gathering  of  electrical  men 
of  Toronto  met  on  Monday  evening,  Nov.  24,  to  hear  a"> 
address  by  Mr.  J.  M.  Wakeman,  general  manager  of  the 
Society  for  Electrical  Development,  who  was  visiting  To- 
ronto for  two  or  three  days  on  certain  business  matters 
connected  with  his  society.  Mr.  Wakeman  delighted  his 
hearers  as  he  unfolded  the  plans  of  his  organization  for 
the  popularization  of  the  use  of  electrical  appliances 
throughout  the  homes  of  Canada  and  the  United  States, 
and,  at  the  same  time,  convinced  them  that  very  splendid 
results  had  been  accomplished  in  the  period  of  six  short 
years.  Mr.  Wakeman  spoke  of  the  assistance  rendered  by 
the  society  to  its  members,  the  advertising  copy  supplied, 
the  information  available  on  practically  every  phase  of 
electrical  merchandising  and  the  general  publicity  work  in 
popular  magazines  and  newspapers.  One  of  the  most  valu- 
able ideas  that  has  been  taken  up  by  the  society  is  the  pro- 
duction of  a  movie  play,  placed  in  a  setting  not  unlike  that 
of  the  good  old  story  of  Rip  Van  Winkle.  The  centre  fig- 
ure in  this  play  was  a  criminal  who  had  been  sentenced  to 
25  years'  imprisonment  and  was  only  released  in  the  year 
of  grace,  1919.  The  picture  shows  him  being  introduced 
to  the  various  electrical  developments,  one  by  one,  that 
have  taken  place  during  the  last  25  years.  It  finally  ends 
up  with  a  meeting  of  old  friends,  dining  amidst  all  the 
conveniences  and  luxuries  of  modern  electric  table  appli- 
ances. Mr.  Wakeman  also  spoke  of  the  work  that  had 
been  done  to  combat  the  idea  so  often  suggested  by  news- 
papers, municipal  authorities  and  others,  that  fires  (which 
cannot  be  readily  attributed  to  any  cause)  must  have  had 
their  source  in  faulty  electric  wiring  or  electrical  devices. 
This  and  other  instances  convinced  his  hearers  that  the 
work  of  the  society  was  invaluable  and  must  be  carried  in- 
to Canada  with  more  vigor  than  has  been  possible  in  the 
past. 

At  the  conclusion  of  the  meeting  application  forms  were 


Have  you  laid  your  plans  to  enter  the  "Best 
Window"  competition? 


December  1,  1919 


THE  ELECTRICAL  NEWS 


What  is  he  writing  ? 
There  is  no  joy  like  Giving 


We  do  not  pose  as  being  able  to  improve  on  Santa  Claus'  ideas 
of  a  Jolly  Christmas,  but  we  do  feel  that — living  away  up  in  the  far 
North  as  he  does,  where  the  water-powers  are  all  frozen  up  solid 
and  the  fuel  is  buried  under  miles  of  ice — Santa  Claus  hasn't  had 
much  of  a  chance  to  learn  of  the  luxuries  of  electric  heat  and  light. 
If  he  had,  we  feel  sure  he  would  have  written: 

There  is  no  Joy  like  giving  electric  presents." 

And  for  that  matter  we  might  go  further  and  suggest  that  there 
are  few  joys  equal  to  that  of  receiving  electric  presents. 

They  add  so  much  to  the  luxury  and  comfort  of  Hfe. 
They  relieve  to  such  a  degree  the  drudgeries  of  life. 
They  are  so  safe,  so  sanitary,  so  constantly  in  demand 
in  every  operation  in  every  house. 

We  have  262  different  electric  articles  in  stock — a  wide  range  of 
prices — suitable  for  every  member  of  any  family. 

Don't  buy  your  Presents  until  you 
have  seen  Our  Display 

The  Electric  Servant  Shop 


Suggestion  for  Christmas  advertising  for  the  Contractor-Dealer. 
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Big  Cry  for  More  Electric  Stores 

To  Take  Care  of  the  Demand  That  Has 
Been  Created 


The  big  cry  is  for  more  electric  merchants.  The  an- 
swer is  always  the  same — we  haven't  the  money  to  get 
started. 

Doesn't  such  a  reply  ignore  the  fact  that  banks  exist 
largely  for  the  purpose  of  "selling"  accommodations?  If 
they  don't  sell  their  stock  in  trade,  how  can  they  exist  any 
more  than  a  grocer  could  live  if  he  kept  all  his  wares  on 
his  shelves  The  banker  is  anxious  to  lend.  All  he  requires 
is  security,  and  this  security  is  not  necessarily  bonds  or 
mortgages — it  may  just  as  readily  be  a  record  for  honesty 
and  fair  dealing,  a  good  reputation  in  the  community,  or  a 
clear  cut  statement  of  your  business,  showing  a  fair  profit. 

If  you  have  a  proposition  that  looks  to  you  to  be 
straightforward  and  reasonable,  don't  hesitate  to  go  to  your 
banker  and  lay  the  whole  matter  before  him.  Here  are 
some  helpful  suggestions  by  Mr.  E.  L.  Seabrook,  in  the 
Electrical  Contractor-Dealer.  He  heads  his  article,  "Hiring 
Money — How  to  do  it,"  and  shows  it  is  not  generally  as 
hard  as  it  looks: 

Mr.  Sanders  had  just  completed  what  were  to  him 
several  good  sized  electrical  contracts  which  had  not  been 
paid  for,  and  several  other  fair  sized  pieces  of  work  were 
about  ready  for  him.  He  needed  money  if  he  was  to  con- 
tinue discounting  his  bills.  He  saw  but  one  way  out  of  it, 
and  that  was  borrowing  the  necessary  funds.  After  con- 
sidering the  matter  very  carefully  he  went  to  the  bank  in 
which  he  kept  his  account. 

"I  want  to  borrow  $800,"  he  said  to  the  cashier. 

"What  do  you  want  this  money  for?"  the  cashier 
asked. 

"I  have  just  finished  quite  a  lot  of  work.  The  payments 
are  not  yet  due,  it  might  be  considered  a  sign  of  financial 
weakness  if  I  should  ask  for  payments  immediately.  I  have 
recently  made  it  a  practice  to  discount  my  bills  and  I  can 
save  money  by  doing  so  within  the  next  few  days.  I  have 
some  other  work  that  is  just  about  ready  for  me  to  start 
and  I  want  to  buy  my  material  at  the  very  best  figure  pos- 
sible. It  looks  like  good  business  if  I  can  borrow  at  the 
rate  of  one-half  of  one  pen  cent,  a  month  and  take  the  dis- 
count." 

The  cashier  asked  him  if  he  could  make  a  statement  of 
his  business  affairs.  He  could  and  did  so  during  the  day. 
This  statement  showed  how  much  he  owed  the  supply 
houses,  what  was  due  him  from  others,  and  also  the  pro- 
gress he  was  making  in  his  business.  He  was  definitely  able 
to  show  his  banker  that  the  business  was  being  conducted  at 
a  profit.    He  secured  the  loan. 

The  Banker's  Business 

This  incident  brings  out  several'  interesting  points.  The 
first  is  that  it  is  the  business  of  the  banks  to  lend  money. 
That  is  what  they  are  in  business  for  and  are  generally 
eager  to  lend  money  or  "hiring  it  out,"  if  you  please,  for  a 
definite  period.  This  is  not  the  only  way  some  banks  make 
money  for  themselves,  but  it  is  the  great  source  of  their 
revenue.  If  banks  did  not  loan  money,  they  would  be  com- 
pelled to  go  out  of  existence.  Furthermore,  it  is  the  busi- 
ness of  the  banks  to  loan  money  for  legitimate  business  pro- 
jects.   That  is  primarily  the  object  of  their  organization. 

J.  Pierpont  Morgan  said  at  one  time,  which  is  quoted 
by  thousands  of  bankers:  "Credit  depends  on  character  more 
than  on  capital."    The  size  of  the  bank  balance,  nor  the 


business,  does  not  count  so  much  after  all  as  the  man.  The 
loan  is  made  to  the  man  and  not  his  bank  account  or  busi- 
ness. One  may  be  wealthy,  but  if  he  is  dishonest  the  banker 
does  not  care  to  risk  the  loan. 

Perhaps  some  electrical  contractors  may  have  the  idea 
that  it  is  poor  business  to  borrow  money  from  the  bank. 
This  is  a  big  mistake,  provided  that  money  can  be  saved 
or  credit  maintained  by  such  borrowing.  Why  do  not  more 
electrical  contractors  avail  themselves  of  this  privilege?  Why 
do  they  misunderstand  the  very  purpose  for  which  banks 
exist,  and  also  fear  the  banker?  Why  do  they  pay  the 
penalties  for  being  short  of  funds,  impairing  their  credit, 
when  "hiring  from  the  bank"  is  possible  on  terms  profitable 
to  them  as  business  men? 

Three  Essentials  of  Contracts 

Is  it  because  they  look  upon  finance  as  a  secondary  fea- 
ture of  their  business?  It  it  because  they  are  thinking  in 
terms  of  contracts  instead  of  dollars?  They  think  of  hiring 
labor  to  perform!  these  contracts  as  a  matter  of  course,  but 
not  of  hiring  money  in  the  same  way.  Do  they  forget  that 
there  are  three  essential  parts  for  every  contract — labor, 
material,  money.  No  one  expects  to  pay  spot  cash  for  the 
material  purchased,  or  do  all  the  work  with  his  own  hands. 
Why  not  look  upon  money  that  must  go  into  the  contracts 
in  some  such  way? 

No  doubt  many  readers  will  say  to  themselves  that  all 
of  this  sounds  very  simple,  but  that  financing  is  not  for  them, 
they  have  no  standing,  so  they  think,  at  the  bank.  What 
security  can  they  ofTer?    Most  men,  if  they  are  honest  and 


A  well  dressed  window  is  a  splendid  sales- 
man.   It  may  also  win  you  a  $35  prize. 


industrious,  have  a  standing  at  the  local  bank,  whether  they 
know  it  or  not.  The  security  desired  may  not  consist  of 
just  what  they  think  it  does. 

The  story  is  told  of  a  contractor  that  did  some  work 
for  a  well-known  firm  in  one  of  the  largest  cities  of  the 
country;  he  did  it  so  well  that  the  firm  wrote  him  the 
following  letter: 

"We  have  j'our  letter  enclosing  certificates  from  the  de- 
partment of  and  wish  to  thank  you  for  the  same. 

"We  note  what  you  have  to  say  in  regard  to  the  work 
of  installation,  and  wish  to  say  that  it  has  been  a  real  plea- 
sure to  the  writer  to  work  with  you  on  this, job.  We  shall 
be  glad  at  any  time  to  say  a  good  word  for  you  whenever 
it  will  be  of  service." 

Incidentally  this  contractor  showed  the  letter  to  the 
cashier  of  his  bank  without  any  thought  of  the  impression 
it  would  make  on  him.  He  was  feeling  good  because  of  the 
satisfaction  he  had  given  and  that  this  satisfaction  had  been 
expressed  to  him  in  written  form.  The  cashier  asked  for 
the  privilege  of  making  a  copy  of  this  letter.  Naturally  the 
contractor  expressed  his  surprise  and  asked  the  reason.  The 
cashier  replied: 

"With  a  copy  of  that  letter  in  our  files  your  credit  in 
this  bank  will  be  increased  $5,000." 

This  bank  is  one  of  the  largest  ones  in  the  country, 
which  shows  that  big  banks  are  anxious  to  accommodate 
small  borrowers. 

In  asking  for  a  statement  of  the  business  the  banker 
wants  an  evidence  of  character  just  as  much  as  he  does  an 
evidence  of  weath.  He  is  looking  for  good  business  judg- 
ment, whether  the  business  investment  has  been  leaking 
away  or  earning  a  profit,  that  you  are  not  a  loser,  but  a 
gainer.    The  only  way  to  make  a  balance  sheet  that  will  get 
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The  Final  Appeal 

Do  your  Christmas  shopping  early,  do  it 
early,  mother  dear,  buy  those  gift  cigars  for 
father  ere  the  cabbage  leaves  are  sere;  get  the 
fancy  ties  for  brother,  all  hand  painted,  nice  and 
sweet,  while  the  holly's  in  the  window  and  the 
Jimcracks  fill  the  street.  Buy  the  cook  an  inlaid 
poker,  lift  the  milkman  from  the  dumps,  get  him, 
mother  dear,  some  ribbons — pale  pink  ribbons 
for  his  pumps.  Let  us  then  be  up  and  doing, 
bright  and  early,  mother  dear;  we  must  buy  cut 
glass  and  china  for  our  brothers'  Christmas 
cheer;  we  must  do  our  shopping  early,  buy  the 
toys  with  pizened  paint,  so  that  dearest  little 
Willie  may  curl  up  and  be  a  saint.  Hook  me 
up,  my  dearest  mother;  put  my  state  wide  hat 
on  straight;  we  must  hasten,  we  must  hurry,  or 
we'll  be — alas — too  late;  ere  the  celluloid  cuff 
boxes  and  the  plush-bound  tomes  of  lore,  and 
the  four-cent  Christmas  greetings  all  are  gone  for 
evermore.  So  let's  hustle,  dearest  mother,  let  us 
swiftly  hit  the  pike;  to  our  Christmas  shopping 
early  let  us  make  a  gentle  hike. 

WALT  MASON. 


money  from  the  bank  is  by  good  business  methods,  and  in 
the  main  this  means  making  money  and  not  losing  it. 
Banker  Has  Something  to  Sell 

For  every  electrical  contractor  who  cannot  borrow  from 
the  bank  because  of  his  credit  standing,  there  are  many 
who  can  but  are  afraid  to  try  because  they  do  not  under- 
stand that  the  banker  is  a  business  man  with  something  to 
sell,  and  is  in  business  to  hire  out  his  funds  the  same  as  a 
supply  house  is  in  business  to  sell  its  merchandise.  If  a  man 
has  a  good  merchandising  credit  he  can  also  secure  credit 
at  his  bank,  if  he  will  go  at  it  in  the  right  way. 

Two  partners,  in  an  Ohio  village  doing  a  nice  little 
business  ran  short  of  cash.  They  had  some  bills  they  wanted 
to  pay  at  maturity.  Very  timidly  they  went  to  the  banker 
and  told  their  story  frankly. 

"How  much  money  do  you  want?"  asked  the  banker. 

"About  $1,400  would  sec  us  through  if  we  could  get  it," 
said  the  bolder  of  the  partners,  while  the  other  almost  fell 
out  of  the  chair,  expecting  the  whole  subject  to  be  dismissed 
at  once. 

The  banker  said  to  them  that  their  statement  showed  a 
fair  business  progress;  he  had  naturally  been  watching  them 
and  their  account.  They  worked  hard,  their  customers  spoke 
well  of  them;  they  owned  their  own  homes  and  were  not 
extravagant.  He  concluded  by  saying  the  bank  would  be 
very  glad  to  loan  the  amount  on  their  joint  note. 

Got  Control  of  Business 

In  an  Indiana  town  a  partnership  liad  to  be  dissolved 
and  one  of  the  partners  was  in  a  quandary  as  to  how  he 
could  secure  the  necessary  funds,  even  temporarily,  to  take 
over  the  entire  business.  As  a  last  resort  he  thought  about 
consulting  his  banker  for  advice  and  laid  the  proposition 
before  him.  The  banker  asked  for  a  statement  of  the  entire 
business  and  questioned  the  partner  very  closely,  with  the 
result  that  the  bank  advanced  sufficient  funds  for  this  man  to 
secure  control  of  the  business. 


Leaving  the  Doors  Unlocked 

A  salesman  was  talking  to  an  old  customer,  upon 
whom  he  happened  to  drop  in  a  few  days  before  Christmas. 

"Do  you  lock  your  doors  when  you  leave  your  busi- 
ness in  the  evening?"  the  salesman  queried. 

"Why,  of  course.  What  a  foolish  question!  Do  you 
think  I  make  so  much  money  that  I  want  to  give  it  away?" 
replied  the  dealer. 

"Well,  I  don't  know,"  continued  the  salesman.  "You 
may  not  be  giving  it  away  in  just  the  sense  you  mean, 
but  you  are  leaving  things  undone  that  amount  to  just  the 
same  thing.  Now,  just  as  I  came  along  the  street  I  no- 
ticed that  your  neighbor  hardware  merchant  has  a  fine 
display  of  Christmas  toys,  electric  trains,  Christmas  tree 
lighting  outfits  and  so  on — and  he  told  me  they  were  sell- 
ing like  hot  cakes.  Then  over  here  your  druggist  neigh- 
bor is  following  the  same  lead.  Yet  you  don't  seem  to 
care.  There  is  no  sign  of  these  things  in  your  window 
or  even  in  your  store.  I  thought,  perhaps,  you  didn't  care 
about  money." 

"Well  now,  I  never  thought  about  it  just  that  way," 
replied  the  electrical  dealer.  "There  seem  to  be  such  a  lot 
of  good  ideas  in  the  merchandising  business  that  1  get 
behind  trying  to  keep  up.  But  now  you  have  gone  so  far 
as  to  criticize  me  I  am  going  to  keep  you  here  until  you 
give  me  some  suggestions  for  my  Christmas  window." 

"Oh,  well  now,"  said  the  salesman,  "I  don't  hold  my- 
self up  as  knowing  anything  much  about  window  dress- 
ing, but  since  you  ask  my  advice  I  would  say,  first,  that 
you  need  lots  of  color  and  light.  Red  and  white  and  green 
are  the  Christmas  colors  that  give  the  best  effects.  Then 
you    want    'life'    to    your    window — -something  moving,  if 


possible — an  aeroplane  with  a  little  model  of  old  Santa 
(Jlaus  at  the  wheel,  or  an  electric  train  with  Santa  Claus 
acting  as  engineer,  or  in  some  other  capacity,  or  a  fan 
blowing  colored  ribbons  with  Santa  Claus  heads  on  them. 
Work  in  a  Santa  Claus  face  or  figure  wherever  you  pos- 
sibly can,  so  as  to  give  the  impression  that  all  your  goods 
are  very  much  in  favor  with  his  Santanic  Majesty.  Then 
think  of  the  electric  toys  and  small  appliances  that  you  can 
display — all  suitable  for  electrical  gifts.  Do  you  know  that 
the  Society  for  Electrical  Development  has  a  printed  list 
of  two  hundred  and  sixty  Christmas  electrical  suggestions? 
Get  a  copy  of  that  list  and  bring  those  items  to  the  fore 
in  your  displays." 

"Well  you  certainly  have  given  me  some  inspiration," 
said  the  dealer.  "I'll  start  that  window  to-morrow  and 
you  come  down  this  way  to-morrow  night  and  tell  me 
what  you  think  of  it." 

"I'll  do  that  willingly,  but  I  must  be  off  now;  good 
night." 

"Good  night,  and  much  obliged  to  you." 

The  next  evening,  the  salesman,  according  to  his  pro- 
mise, walked  home  past  Mr.  Dealer's  store.  What  a 
transformation!  The  dealer  had  caught  the  spirit  and, 
on  his  own  initiative,  had  secured  a  small  spruce  tree, 
which  fitted  nicely  into  one  corner  of  his  window.  This 
he  had  decorated  appropriately  with  electric  bulbs  of  varied 
color — small  figures  of  Santa  Claus,  etc.,  and  had  clustered 
around  the  base  a  half  dozen  of  his  smaller  electrical  de- 
vices. 

More  than  that — the  salesman  had  some  difficulty  get- 
ting a  view  of  the  window;  several  children  were  gathered 
around  it,  ushering  in  the  Christmas  season  with  oo's  and 
ah's,  and  importuning  their  parents  to  buy,  and  the  store 
was  better  filled  than  the  salesman  had  ever  seen  it. 

His  dealer  friend  was  too  busy  to  be  interrupted  so 
lie  turned  his  steps  homeward,  pondering  deeply  the  pos- 
sibilities of  the  electrical  merchandising  business. 


It's  not  the  value  of  the  prize  altogether — 
though  $35  is  useful  enough  these  days.  But 
think  of  the  satifsaction  of  knowing  your  window 
is  judged  better  than  that  other  dealer's. 
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Christmas  Window  Suggestions 

Make  Your  Store  Front  a  Selling  Magnet !  Here  Are  Four  Suggestions  for  Seasonable 
Window  Trims  that  will  Sell  Your  Goods  to  the  Passerby 


No.  1 


In  No.  1,  the  suggestion  is  built  around  "Hang 
up  the  Christmas  .Stocking."  The  Christmas  poster 
design  is  placed  in  the  middle  of  the  background. 
At  each  side  are  "stockings"  cut  from  colored  card- 
board. Artificial  holly  is  festooned  across  the  back- 
ground and  ends  and  hangs  in  pendants  near  tlie 
poster. 

At  the  front  of  the  window,  against  the  glass,  is 
a  large  cut-out  Santa  Claus  head,  made  by  your 
local  card-writer.  At  the  other  side  is  the  end  of  a 
fireplace.  This  is  painted  on  heavy  paper  and  fast- 
ened to  the  window  glass. 

The  show-card  says,  "Ask  Santa  to  put  some- 
thing Electrical  in  your  stocking  this  year." 


No.  3  has  the  head  and  shoulders  of  a  large 
Santa  Claus,  with  a  panel  card  inscribed,  "Give 
Something  Electrical  This  Christmas,"  held  in  his 
hands. 

Santa  Claus  is  painted  in  color  on  heavy  card- 
board that  is  then  cut  out  and  fastened  to  the  back- 
ground. Red  Christmas  bells  and  festooning  are 
hung  from  the  panel  and  corners  of  the  background. 
These  can  be  bought  from  a  stationery  store.  At 
the  ends  of  the  windows  are  Christmas  Posters. 

This  is  a  seasonable  idea,  and  tasty,  yet  easily 
and  quickly  prepared.  It  leaves  unlimited  scope  to 
many  different  arrangements  of  the  window  floor. 


No.  2 


Across  the  background  and  ends  in  No.  3  ex- 
tends a  frieze  of  Christmas  trees.  These  are  of 
green  with  red  bases  on  a  white  background. 

A  fireplace  is  built  against  the  background.  This 
can  be  made  by  building  a  light  frame-work  and 
covering  with  crepe  paper  which  comes  in  red  with 
"bricks"  lined  across  it. 

The  shelf  can  be  made  to  look  heavy  by  facing 
it  with  a  strip  of  wood,  inches  wide.  The  chim- 
ney section  above  the  mantel  could  be  made  of  gray 
cardboard.  Artificial  holly  and  red  ribbon  are  used 
for  embellishment. 


No.  3 


No.  4  has  the  Christmas  Poster  placed  well  up 
on  the  background  with  a  border  of  artificial  holly. 
Twelve  panels  representing  the  months  of  the  year 
are  the  other  features  of  the  background.  At  each 
end  is  a  wreath  of  artificial  holly  and  from  these 
extend  festoons  to  the  middle  where  a  pendant  is 
hung. 

In  the  foreground,  a  show-card  states,  "A  gift 
that  is  remembered  all  the  year,  'something  electri- 
cal'." 

The  panels  and  show-card  can  be  obtained  from 
a  local  show  card  writer  and  the  holly  from  a  sta- 
tionery store. 


No.  4 
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Publicity,  to  Attract  the  Customer,  Must  be 
a  Little  Bit  Out  of  the  Ordinary 

Advertising  that  is  just  a  little  out  of  the  ordinary  will 
often  attract  the  eye  or  the  attention  of  a  prospective  cus- 
tomer and  transform  him  into  a  buyer.  It  is  not  necessary 
to  be  a  buffoon  or  a  "smart"  guy.  Originality,  backed 
by  a  fair  supply  of  gray  matter  in  the  person  preparing  the 
advertisement  is  all  that  is  needed.  Some  examples  are 
noted  in  Western  advertising: 

"A  cigar  dealer  in  Harrisburg  arranged  an  exhaust  from 
the  motor  of  his  delivery  automobile  so  that  it  reached  the 
tip  of  a  huge  cigar  mounted  on  the  roof.  As  the  wagon  goes 
about  the  city,  the  smoking  cigar  not  only  attracts  atten- 
tion, but  indelibly  impresses  the  name  of  the  dealer  upon 
all  who  see  it. 

An  ice  company  solved  the  problem  of  proving  the 
value  of  their  ice  by  freezing  a<  clock  inside  of  a  large  cake 
of  ice.  This  was  then  placed  on  the  sidewalk  with  a  sign 
reading:  "See  how  long  it  takes  our  ice  to  melt." 

A  bank  in  the  Middle  West  tried  the  experiment  of 
placing  a  full-blooded  cow  on  exhibition  in  the  lobby,  and 
276  new  accounts — the  majority  from  farmers — were  opened 
in  a  single  day. 

A  clothing  company  in  Indianapolis,  Ind.,  secured  fifty 
homing  pigeons,  attached  to  each  one  a  tag  entitling  the 
finder  to  a  suit  of  clothes,  and  then  gave  publicity  to  the 
project  by  widespread  newspaper  advertising.  The  result 
was  an  increase  in  sales  which  more  than  offset  the  cost 
of  the  pigeons  and  the  suits  which  were  given  away. 

Capitalizing  the  idea  that  crowds  are  always  interested 
in  action,  the  Moe  Levy  Company  of  New  York  makes  it 
a  point  to  change  its  window  displays  during  the  noon  hour 
when  the  greatest  number  of  people  are  on  the  streets.  The 
window  trimmer  "carelessly"  knocks  over  a  figure  and  thi-> 
in  itself  is  sufficient  to  attract  the  crowd.  After  the  dis- 
play has  been  put  in  place,  the  manager  comes  outside,  peers 
through  the  glass,  and  directs  that  certain  changes  be 
made.  The  crowd  often  takes  such  an  interest  in  the  pro- 
ceedings that  it  will  volunteer  instructions  as  to  the  ar- 
rangements of  the  display." 

Twenty  serious  retail  leaks  through  which  profits  es- 
cape are  listed  by  a  retail  specialist  as  follows: 

Over-measurement  of  goods;  reckless  cutting  of 
samples;  non-avoidance  of  remnants;  slothful  care  of  stock; 
careless  packing;  improvident  purchase  and  use  of  supplies; 
discarding  empty  cartons;  shopworn  goods  through  lack 
of  suitable  fixtures;  poor  arrangement  of  stores;  extravagant 
illumination;  pilfering  of  goods  and  money  by  Employes; 
losses  through  incompetent  window  trimming;  employing 
incompetent  help;  dissatisfied  customers;  carrying  dead 
stock;  poor  buying;  excessive  alteration  extras;  poor  adver- 
tising; poor  bookkeeping,  and  passing  discounts. 

Probably  no  electrical  retail  business  is  suffering  from 
all  the  twenty  leaks,  but  most  establishments  can  find  two 
or  three.     Why  not  stop  them  up? 

Sending  mazda  lamps  by  mail  and  adding  the  charge 
to  the  next  bill  for  current  is  a  convenience  recently  initi- 
ated by  the  Duquesne  Light  Company,  Pittsburgh.  The 
postal  authorities  will  not  insure  the  lamps,  on  the  ground 
that  they  are  too  fragile,  but  the  use  of  a  special  corrugated 
box  package  reduces  breakage  to  a  minimum,  and  the  com- 
pany undertakes  to  replace  any  lamps  found  defective  if 
they  are  tested  on  receipt.  A  telephone  call  or  postal  card 
to  the  electric  shop  of  the  company  brings  by  return  mail 
as  many  lamps  as  the  customer  may  require. 

More  lamps  are  used  by  people  who  have  a  case  of 
spare  lamps  handy  than  by  those  who  are  accustomed  to 
buy  only  two  or  three  at  a  time.    For  th's  reason  one  elec- 


trical salesman  has  cultivated  the  habit  of  signing  lamp  con- 
tracts with  small  stores  and  factories  for  their  yearly  supply, 
instead  of  confining  his  attention  solely  to  large  lamp  con- 
tracts. 

A  store  which  has  an  extra  case  of  lamps  on  the  prem- 
ises will  tend  not  to  have  empty  sockets,  whereas  the 
custom  of  buying  two  or  three  lamps  at  a  time  induces  post- 
ponement in  the  replacement  of  old  or  broken  lamps. 

The  signing  of  lamp  contracts  with  small  stores  brings 
in  orders  for  cases  of  lamps  and  the  owners  of  these  do 
not  make  shift  for  an  indefinite  period  with  worn-out  lamps 
and  empty  sockets.  The  result  is  an  appreciable  increase  in 
lamp  sales. 

A  convention  idea  which  proved  efficient  and  handy 
was  the  ticket  book  arranged  by  the  American  Society  of 
Mechanical  Engineers  for  its  spring  meeting.  The  book, 
which  was   about  by   2^   inches,   contained  duplicate 

detachable  tickets  for  every  event  of  the  convention.    On  the 


Window  trim  suggestion  by  the  Society  for  Electrical  Development  for  its 
campaign   "An   Electrical  Christmas" 


cover  was  an  announcement  to  the  effect  that  it  was  ne- 
cessary for  the  visitor  to  have  the  book  of  tickets  with 
him  each  day,  and  to  register  for  each  event  at  the  time 
of  receiving  the  book.  In  this  way  those  in  charge  were 
able  to  keep  track  of  the  number  to  be  expected  at  every 
moment.  i 

Mirrors  in  your  show  window  are  a  very  effective  de- 
vice, but  they  should  be  placed  with  great  care,  or  they 
will  do  more  harm  than  good.  The  unprincipled  public  has 
an  incurable  tendency  to  use  them  for  putting  its  hat 
straight,  or  seeing  whether  its  shoes  are  run  down  at  the 
heel.  If  you  have  mirrors  in  your  window,  arrange  them 
so  that  they  reflect  your  stock  and  not  the  street.  It  is 
all  very  well  to  be  accommodating,  but  window  displays 
have  a  purpose.  Do  not  defeat  the  purpose  by  tempting 
the  public  to  regard  them  merely  as  inconvenient  obstruc- 
tions to  a  handy  mirror. 


Plans  for  building  a  canal  running  parallel  to  the  Rhine 
River  from  Huningen  to  Strasbourg,  a  distance  of  about 
80  miles,  have  been  perfected  by  the  French  Government. 
The  canal  would  be  built  and  operated  in  such  a  manner 
as  to  permit  the  construction  of  ten  hydro-electric  stations 
with  a  total  capacity  of  seven  million  horsepower. 


Hon.  Mr.  Burton,  minister  of  railways,  South  Africa, 
in  the  course  of  a  talk  at  Johannesburg,  announced  a  com- 
prehensive scheme  of  railway  electrification  throughout  the 
country. 
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Lincoln  Meter  Co.  of  Canada  Manufacturing 
Meter  for  Peak  Load  Registration 

It  was  nine  years  ago  that  Mr.  Paul  M.  Lincoln,  of  Pitts- 
burgh, conceived  the  idea  that  a  demand  wattmeter,  based 
on  the  heat  principle,  was  wortliy  of  investigation.  Experi- 
ments were  commenced  at  that  time  and  have  been  car- 
ried on  ever  since  with  a  persistency  characteristic  of  the 
scientific  research  student.  As  a  result  patents  were  issued 
in  Canada  in  1915  and  1916.  A  number  of  meters,  in  their 
complete  form,  were  also  built  up  in  1916,  and  have  been 
under  test  in  various  parts  of  the  continent.  For  a  period 
of  three  years  they  have  given  consistent  and  satisfactory 
results.  Incidentally,  approximately  $52,000  has  been  spent 
during  this  experimental  period,  which  gives  some  idea  of 
the  scope  and  thoroughness  of  the  investigations  necessary 
to  produce  a  meter  in  its  completed  state.  Finally,  in  Oc- 
tober, 1918,  the  Lincoln  Meter  Company,  Limited,  was 
formed  for  the  manufacture  of  the  Lincoln  Demand  Me- 
ter, with  head  office  and  factory  at  245  College  Street,  To- 
ronto. 

In  its  present  form,  the  Lincoln  Demand  Meter  gives 
a  peak  load  registration  and  does  not  belong  to  the  family 
of  integrating  watt  meters.  It  can,  therefore,  be  used  with 
any  make  of  meter  or  added  to  present  installations.  The 
operation  of  the  meter  is  based  on  the  expansion  of  a 
bi-metallic  strip  which  causes  a  pointer  to  move  across 
the  scale  in  true  proportion  to  the  watts  supplied  to  the  in- 
strument. For  simplicity  of  explanation,  the  modus  oper- 
andi of  a  single-phase  meter  is  given;  the  three-phase  in- 
strument differs  only  to  the  extent  of  employing  a  double 
set  of  coils  and  heaters. 

The  current  coil,  with  a  tap  taken  from  its  centre,  is 
wound  over  the  potential  coil.  The  load  current  is  taken 
into  the  meter  by  way  of  this  middle  tap.  The  remaining 
two  ends  of  the  current  coil  are  connected  to  two  heaters, 
which,  in  turn,  are  connected  together  with  a  tap 
taken  therefrom,  which  forms  the  load  side  of  the  line  wire. 


A,,  A,,  current  coil;   B,  ,  B, ,  potential  coil;  C,  ,  C,  ,  back  heater; 
D|,  D^. ,  front  heater;  E,  back  bimetallic  spring;  F,  front  bimetallic  spring 

The  two  heaters  are  placed  adjacent  to  two  bi-metallic 
springs.  These  springs  are  wound  in  the  form  of  heavy 
hair-springs,  and  are  mounted  on  the  spindle,  one  in  a 
clock-wise  and  the  other  in  an  anti-clock-wise  manner. 
Thus,  when  potential  only  is  applied,  the  current  coil  be- 
comes a  closed  secondary  of  a  transformer  in  virtue  of  the 
two  heaters  being  in  series,  but  as  soon  as  the  load  is  ap- 
plied, the  load  current  is  superimposed  on  the  current  due 

*If  we  represent  the  current  that  passes  through  the  combined  re- 
sistance of  C  and  D  in  Kig.  1,  due  to  the  presence  of  the  voltage,  by  E, 
and  the  load  current  therein  by  I,  the  resultant  current  in  one  of  these 
resistances  is  E  -f  I  and  in  the  other  E  —  I.  The  losses  are  propor- 
tional to  the  squares  of  these  currents  and  the  difference  in  these  losses 
are  proportional  to  the  product  EI  cos  0.  This  holds  true  independent  of 
power-factor  or  wave  form  ;  that  is,  tlic  meter  is  a  true  wattmeter. 


to  the  application  of  potential  on  the  primary  of  this  trans- 
former; this  results  in  the  following  formula: 
(E-f  1)2— (E— 1)2  =  EI  X  Constant* 
This  results  in  the  following  mechanical  action.  When 
voltage  only  is  applied  the  current  passing  through  the 
heaters  is  the  same.  Therefore  the  heat  action  on  each 
of  the  two  bi-metallic  springs  is  the  same  and,  as  they  are 
mounted  on  the  spindle  opposing  one  another,  no  move- 
ment of  the  pointer  takes  place.  By  the  application  of  the 
above  formula,  as  soon  as  current  is  applied,  a  difiference 
in  the  current  flowing  in  the  two  heaters  is  set  up  in  true 
proportion  to  the  watts  applied,  resulting  in  one  spring  be- 
ing heated  to  a  greater  degree  than  the  other.  This  results 


Fig.  2 — The  Lincoln   Meter  Complete 


in  an  unbalanced  expansion,  causing  the  pointer  to  rotate 
until  the  spring  reaches  a  point  of  balance. 

The  utilization  of  two  springs  has  another  advantage, 
namely,  it  takes  care  of  variations  in  external  air  temper- 
atures; this  change  in  air  temperatures  causes  equal  and 
opposite  pressures  from  the  bi-metallic  springs  with  no 
resultant  movement  of  the  pointer.  Temperature  tests 
have  been  taken  on  the  instruments  and  show  on  a  range 
of  from  minus  10  degres  F.  to  plus  125  degrees  F.,  an 
error  of  not  more  than  3  per  cent.,  which  bears  favorable 
comparison  'with  the  average  integrating  watt  meter. 

Two  pointers  are  provided,  one  being  called  the  max- 
imum pointer,  remaining  at  the  maximum  load  applied  in 
any  given  period  and  the  other  giving  the  true  logarithmic 
average  for  the  immediately  previous  period. 

The  meters  are  at  present  built  self-contained  for  500, 
200  and  100  voltages,  5  ampere  capacity  only.  The  prin- 
ciple of  the  meter  being  based  on  the  logarithmic  curve 
means  that  the  nominal  time  period  is  of  purely  arbitrary 
definition.  The  meter  that  is  now  being  built  has  been 
called  a  10-minute  time  period,  which  means  that  the  indi- 
cation is  90  per  cent,  of  the  applied  load  at  the  end  of  10 
minutes,  99  per  cent,  at  the  end  of  20  minutes,  99.9  at  the 
end  of  30  minutes,  and  so  on,  ad  inf. 

The  Lincoln  Demand  Meter  is  essentially  a  Canadian 
product.  In  appearance  and  detail  of  manufacture,  it  is 
surpassed  by  no  other  high-grade  electrical  instrument  on 
the  market.  Users  of  electrical  appliances  in  Canada  have, 
perhaps,  been  too  much  inclined  in  the  past  to  make  un- 
favorable comparisons  of  Canadian  produc)ts  with  those 
produced  in  foreign  countries.  However,  an  intimate  and 
critical  examination  of  the  Lincoln  Meter  will  indicate  that 
no  efTort  has  been  spared  to  make  it  equal  to  anything 
that  has  ever  been  placed  on  the  market.  The  tool  equip- 
ment for  the  manufacture  of  the  meter  required  much  ex- 
periment and  skill,  and  some  seven  thousand  dollars  have 
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been  spent  in  the  design  of  the  proper  machine  equip- 
ment for  the  production  of  the  meter  in  quantity.  The 
aim  has  been  to  get  the  best  tools  and  jigs  that  money 
could  buy,  so  that  a  high-grade  article  might  be  produced 
at  a  reasonable  price.  As  the  meter  is  75  per  cent,  a  press 
job,  the  tools  are,  for  the  most  part,  punches  and  dies  of 
very  accurate  and,  in  some  cases,  extremely  delicate  de- 
sign. Of  the  146  parts  entering  into  the  composition  of 
the  instrument,  the  only  parts  that  are  not  made  in  Can- 
ada are  the  glass  covers,  the  winding  of  the  potential 
coils,  the  hair  spring  for  zero,  and  the  raw  material  for 
the  bi-metallic  springs. 

Accuracy  is  the  prime  requisite  of  this  instrument  and 
the  factory  processes  are  such  as  to  ensure  a  high  degree 
of  accuracy  in  the  assembly  of  the  composite  parts.  The 
pairing  of  springs  and  heaters  fundamentally  determines  the 
meter's  accuracy,  and  in  the  Lincoln  Meter  Go's,  factory, 
special  means  have  been  developed  for  co-relating  springs 
and  heaters  that  are  absolutely  accurate  and  simple  withal. 
Another  process  in  the  manufacture  of  the  meter  that  con- 
tributes to  its  final  accuracy  is  the  oil  tempering  of  the 
hi-metallic   springs.  The   springs  are  kept  in   an   oil  bath 


at  a  pre-determined  temperature,  which  is  maintained  for 
several  days  with  only  a  fraction  of  a  per  cent,  variation, 
by  electric  thermostatic  and  time  clock  control.  Even  in 
the  rougher  operations,  such  as  grinding  of  castings,  it 
has  been  possible  to  work  to  a  .002  inch  limit.  In  testing 
the  meters,  they  are  calibrated  against  a  master  meter  at 
full  load  and  at  zero,  and  are  thus,  of  necessity,  accurate  at 
all  other  loads. 

It  is  felt  that  the  field  for  this  instrument  will  be  very 
considerable,  because  in  Canada  it^  has  become  almost 
general  practice  to  have  some  form  of  charge  which  is  pre- 
sumed to  be  based  on  the  demand.  Such  systems  are  in 
stalled  capacity,  floor  area,  ratable  value,  etc.  Generally 
speaking,  these  systems  have  been  adopted  because  of  the 
lack  of  any  instrument  which  can  be  obtained  at  anything 
like  a  reasonable  price  and  which  will  give  consistently  re- 
liable results.  It  is  felt  that  this  meter  should  be  a  profit- 
able investment  for  a  supply  company  on  all  loads  of  5  kw. 
and  over.  At  some  future  date  when  the  production  costs 
warrant,  it  is  the  object  of  the  company  to  reduce  the 
price  to  an  absolute  minimum,  so  that  its  use  may  become 
as  nearly  universal  as  possible. 


Here  is  the  Answer  to  All  Your  Troubles 


One  Hundred  and  Sixty-Two  Items  to  Choose  From— They  are  All  Electric- 
Looking  for  a  Suitable  Christmas  Present,  It's  Here 


If  You're 


FOR  WIFE  OR  MOTHER 

Any  one  of  these  electrical  gifts  will  make  her  life  easier  and 
happier  every  day. 

Coffee   Urn  Percolator 

Cleaner  Portable  Sewing  Machine 

Desk  Lamp  Range 

Disc  Stove  Sauce  Pan 

Egg  Boiler  Sew  Motor 

Fan  Table  Lamp 

Fireless  Cooker  Tea  Pot 

Floor  Lamp  Toaster 

Grill   Stove  Waffle  Iron 

Home  Wired  Water  Kettle 

Iron  And  many  others 
Kitchen  Motor 

FOR  HUSBAND  OR  FATHER 
Some  sensible,  serviceable  electrical  presents  which  are  sure  to  please 

.\uto  Foot -Warmer  Flash  Light  Cane 

.\uto  Heated-Gloves  Flash  Light  Umbrella 

Auto  Heated-Grips  Hand  Lamp 

Auto   Horn  Illuminated  Mirror 

Auto   Search  Light  Immersion  Heater 

Auto  Trouble  Lamp  Radiator 

Battery  Lantern  Phonograph  Motor 

Cigar  Lighter  Portable  Floor  Lamp 

Desk  Lamp  Shaving  Mirror 

Drink  Mixer  Shaving  Mug 

Engine  and  Carburetor  Heater  Writing  Desk  Lamp 

Pan  And  many  others 

FOR  YOUNG  WOMEN 
Electrical  gifts  which  young  women  will  appreciate  more  than 
something  "pretty"  but  impractical. 

Boudoir  Iron  Fan 
Boudoir  Lamp  Hair  Dryer 

Chafing  Dish  Hair  Singe 

Comb  and  Curling  Iron  Massage  Vibrator 

Corn  Popper  Piano  Lamp 

Developing  Lamp 

FOR  YOUNG  MEN 
Worth-while  electrical  gifts  for  young  men  which  they  will  like 
because  they  are  useful. 

Alarm  Clock  Heating  Blanket  (for 

Bed  Lamp  „  outdoor  sleeping) 

Desk  Lamp  Scarf  Pin  (Electrically 

Developing  Lamp 

Shaving  Mirror 
Flash  Light  Fountain  Pen  Shaving  Mug 

Flash  Light  Pencil  Pocket  Flash  Light 

And  many  others 

FOR  ELDERLY  MEN 
Electrical  presents  which  wiU  make  the  last  years  of  their  lives 
happier  and  brighter. 
Bath  Cabinet  Heat  Pad 

CeiUng  Clock  if  ^'^l"" 

r^  „,,  T  ;„v,t<.r  Radiator 

F^n  Reading  Lamp 

Hearing  Device  A"d  '"any  others 

Heating  Blanket   


FOR  LITTLE  BOYS 
Modern   toys  for  little  boys  which  are  educational  as  well 

as  entertaining. 

Bells  and   Buzzers  Telegraph  .Set 

Bicycle  Lamp  Teleplione  Outfit 

Boat  Toy  Automobile 

Dark  Room  Lantern  Toy  Construction 

Engine  Toy  Motor 

K.xperimcntal  Set  Toy   Railway  Outfit 

F-erris  Wheel  Wireless  Outfit 

Flash   Light  And  many  others 
Picture  Projector 

FOR  ELDERLY  WOMEN 

Really   practical    electrical  gifts   for    elderly   women    which  will 
comfort  and  cheer  them  each  day. 

Foot  Warmer  Table   Clock  (Electrically 

Hearing  Device  Lighted) 

Heating   Blanket  Violet-Ray  Apparatus 

Heat   Pad  (soothes,  stimulates 

Illuminated   Table   Ornament  and  invigorates) 

Medical  Coil  Writing  Desk  Lamp 

Regulating  Lamp  or  Socket  And  many  others 
Tea  Pot 

FOR  LITTLE  GIRLS 
Presents  which  will  educate  and  amuse. 

Candelabra  Doll    House  (Electrically 

Candle  Battery  Lamp  Lighted) 

Christmas  Tree  Electrical  Toys 

Lighting  Outfit  Toy  Range 

And  manv  others 
FOR  THE  HOME 
Practical  electrical  presents  which  will  make  the  home  a  cleaner,  more 
convenient  and  better  place — lessening  the  labor  and  increasing  the 
happiness  of  those  who  do  the  housework. 

Air  Heater  Heat  Pad 

Alarms  (Burglar  and  Fire)  Home  Telephones 

Bread  Mixer  Hot  Plate 

Broiler  Ice  Cream  Freezer 

Casserole  Illuminated  Street  Number 

Cereal  Cooker  Iron 

Chimes  and  Bells  Ironing  Machine 

Cleaner  Kitchen  Utility  Motor 

Clocks  Knife  Sharpener 

Coffee  Mill  Liquid  Mixer 

Combination  Cooker  Modern  Fixtures 

Convenient  Outlets  Oven 

Decorative  Lamps  Phonograph  Motor 

Disc   Stove  Plate  Warmer 

Dish  Washer  Player  Piano 

Door  Bell  Radiators 

Dough  Mixer  Refrigerator 

Egg  Beater  Silver  Polisher 

.  Egg  Cooker  Thermostatic  Furnace  Control 

Fans  Vegetable  Slicer 

Fireless  Cooker  Ventilating  System 

Floor  Polisher  Waffle  Iron 

Floral  Decorations  Washer 

Food  Chopper  Water  Heater 

Food  Warmer  Water  Purifier 

Frying  Griddle  Water  Supply  System 
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Pole  Pulling  and  Straightening  Jack 

Templeton,  Kenly  &  Company,  Limited,  1020  Soutli 
Central  Avenue,  Chicago,  111.,  manufacture  a  jack  called 
the  No.  'A28  Simplex  Pole  Pulling  and  Pole  Straightening 
Jack,  which  is  Imilt  for  tlie  ex])res.s  purpose  of  pulling  and 
straightening  poles  for  telephone,  telegraph,  electric  light, 
power  and  railway  companies,  municipalities  and  other 
public  utilities  having  pole  equipment.  Tt  is  claimed  that 
with  this  jack  one  or  two  men  can  pull  the  largest  pole 
whatever  the  depth,,  soil  or  season   conditions,  in  a  frac- 


tion  of  the  time  taken  by  the  usual  gang  o.*^  five  or  six 
men,  and  also  that  one  man,  with  this  tool,  can  straighten 
a  pole  in  much  less  time  than  it  takps  several  men  to  do 
the  same  job  in  the  ordinary  way.  The  Simplex  jack  is 
constructed  of  the  best  materials,  along  rugged  lines,  and 
in  its  design  the  makers  have  endeavored  to  provide  ab- 
solute safety  to  pole,  overhead  lines  and  operator.  A  sim- 
ilar jack  to  the  Simplex  No.  328  is  the  No.  .3]0  Emergency 
Jack,  which  the  company  claim  is  adapted  to  an  almost 
unlimited  range  of  general  utility  service,  as  its  many  at- 
tachments enable  it  to  be  applied  to  almost  every  object 
that  needs  to  be  pushed  or  lifted. 


Christmas  Toys 

The  Masco  Company  have  a  line  selection  of  Christ- 
mas toy  equipment  in  their  Lionel  line.  The  toy  trains 
are  a  particularly  complete  selection — everything  required 
in  the  operation  of  a  railway  system;  transformers,  motor 
and  locomotive  parts,  current  reducers,  semaphores,  lamp 
posts  and  lamps,  switches,  tunnels,  station  houses,  straight 
and  curved  tracks,  cars  and  trucks — everything  tc  delight 
the  eye  and  the  heart  of  the  Canadian  boy.  There  is  no 


more  attractive  display  for  the  Christmas  window  than 
one  of  these  trains  in  actual  operation.  It  will  attract 
crowds — and  customers — where  the  "still"  window  will 
fail.  Added  to  this  is  the  boys'  extreme  satisfaction  in  the 
ownership  of  one  of  these  outfits.  It  is  an  all-the-year- 
round  remembrance  of  the  one  best  day  in  the  year. 

Nor  should  we  forget  that  the  electric  train,  unlike 
most  mechanical  toys,  is  a  source  of  continual  knowledge. 
The  boy  learns  as  he  plays,  and  continues  to  learn  as  long 
as  he  plays. 


Current  News  and  Notes 


Bowmanville,  Ont. 

'I'lie  Hydro  Radial  l)y-law  for  .i;2 1  (i,0:!0  has  been  i)asse<l 
by  the  ratepayers  of  l>(jwman ville,  Ont. 

Brantford,  Ont. 

A  Dominion  charter  has  been  granted  to  llie  Kol)bins 
&  Myers  Comjiany  of  Canada,  Limited,   I'.rantford,  Ont. 

Bridgeburg,  Ont. 

The  keliance  I'use  Company  of  Canada,  Limited, 
r)ridgel)urg,  Ont.,  have  l)een  granted  a   Dominion  charter. 

Brockville,  Ont. 

A  meeting  of  municipal  electrical  representatives,  in 
Eastern  Ontario  will  shortly  meet  in  Brockville  to  form  an 
Eastern  Hydro-electric  Association  for  the  purpose  of  giv- 
ing support  to  Sir  .Kdam  Beck's  plans  to  secure  full  develop- 
ment on  the  St.  Lawrence  River. 

Campbellford,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  will 
ommence  work  during  1920  on  the  development  of  10,- 
000  h.p.  at  Ranney's  Falls,  near  Campbellford,  Ont.  Power 
from  this  plant  will  l)e  supplied  to  Peterboro  and  sur- 
rounding territory. 

Darlington  Township,  Ont. 

On  Decemljer  13th  the  ratepayers  of  Darlington  Town- 
ship will  vote  on  the  $429,680  Hydro  Radial  by-law. 

Fort  William,  Ont. 

Fire  recently  destroyed  sixteen  cars,  the  car  barns  and 
other  equipment  of  the  Fort  William  Electric  Railway. 
There  were  twenty-three  closed  cars  operated  by  the  city, 
five  of  which  were  saved  and  two  can  be  repaired.  Several 
Port  Arthur  cars  have  been  loaned  and  an  almost  normal 
service  is  being  maintained,  except  in  rush  hours.  The 
company  have  already  commenced  rebuilding  the  barns, 
and  an  attempt  will  be  made  to  convert  the  open  summer 
cars  into  closed  cars,  in  addition  to  purchasing  a  number 
of  second-hand  cars  from  other  cities  in  which  they  are 
available.    The  cause  of  the  fire  is  apparently  unknown. 

Guelph,  Ont. 

Mr.  W.  H.  Breithaupt,  president  of  the  Waterloo  and 
Wellington  Railway,  of  Kitchener,  has  submitted  a  proposal 
to  connect  Guelph  and  Kitchener  with  a  line  that  will  run 
tlirough  Bridgeport,  Bloomingdale,  New  Germany  and  Mar- 
den,  coming  into  Guelph  over  the  Elora  road  line.  The 
length  of  the  road  will  be  fifteen  and  a  half  miles,  and  the 
cost  .$280,000,  bonds  to  be  guaranteed  by  the  two  cities  in 
equal  amounts. 

Halifax,  N.  S. 

Work  will  start  at  once  on  an  extension  to  the  Hali- 
fax Tramway  lines  on  Cogswell  street  between  Gottingen 
and  Quinpool  road. 

Hamilton,  Ont. 

The  ratepayers  of  Hamilton,  Ont.,  will  vote  in  January 
on  the  expenditure  of  $50,000  for  an  underground  fire 
alarm  system.  A  government  order  calls  for  all  overhead 
wires  in  the  central  districts  to  be  removed  and  placed 
underground  within  six  months  after  the  proclamation  of 
peace,  and  it  is  necessary  that  this  step  be  taken  if  the  Do- 
minion Power  and  Transmission  Company  and  tlie  Bell 
Telephone  Company  are  forced  to  do  likewise. 
Hampton,  N.  B. 

The  ratepayers  of  Hampton,  N.  B.,  are  endeavoring 
to  have  the  town  council  proceed  with  the  work  of  instal- 
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PHILLIPS 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 


Branches  :   Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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liiifr  an  electric  liglitiiij^  plant  to  be  completed  some  time 
during  the  coming  year. 
Lakefield,  Ont. 

'i'lie  ratepayers  of  Lakefield,  Ont.,  have  passed  a  by- 
law authorizing  the  village  council  to  enter  into  an  agree- 
ment with  the  Hydro-electric  Power  Commission  of  On- 
tario. I'ower  will  be  transmitted  from  the  Aulnirn  develop- 
ment at  Peterboro. 

Lake  Temiskaming,  Que. 

M.  J.  O'Brien,  Limited,  Ottawa,  Ont.,  coiUemplates 
the  construction  of  a  hydro-electric  development  on  the 
Quinze  River,  near  Lake  Temiskaming,  Que.,  to  supply  a 
pulp  and  paper  mill  which  is  also  to  be  erected  in  1920. 
Kerry  &  Chace,  Limited,  Toronto,  are  consulting  engineers 
oil  the  proposed  work. 
London,  Ont. 

The  ratepayers  of  London,  Ont.,  will  vote  at  the  Janu- 
ary elections  on  the  question  of  purchasing  the  London 
Street  Railway. 

The  London  &  Port  Stanley  Railway  Company  have 
outlined  the  following  work  to  be  done  in  1920  at  the 
Port  Stanley  end  of  the  line  Ship  dock,  freight  sheds,  $2,- 
500;  steam  heating  system  for  depot,  $4,500;  extensions  to 
sidings,  $14,000;  comfort  station,  $4,000;  store  room,  $6,000; 
extensions  to  present  buildings,  $4,500;  lockers,  $1,500. 

Work  on  the  valuation  of  the  properties  of  the  Lon- 
don Street  Railway  Company  is  being  carried  forward  by 
the  Hydro-electric  Power  Commission  of  Ontario. 

An  electrical  contracting  business  has  been  opened  at 
536  Elizabeth  Street,  London,  Ont.,  by  G.  E.  S.  Pettett, 
who  was  for  four  years  overseas  with  the  C.  E.  F. 

The  Electric  Motor  Repair  Company  have  opened 
premises  at  349  Talbot  Street,  London,  Ont.,  for  the  re- 
pairing of  motors  and  the  electrical  equipment  of  automo- 
biles. 

Montreal,  Que. 

The  Quebec  "Gazette"  announces  the  incorporation  of 
the  Ideal  Washing  Machine  Company,  Limited,  with  a 
capital  stock  of  $25,000.  The  head  office  is  at  Montreal. 

The   Electric  Machinery   Company,   Limited,  Montreal, 
has  been  granted  a  Dominion  charter. 
New  Liskeard,  Ont. 

A  report  states  that  electrification  of  the  Temiskaming 
and  Northern   Ontario   Railway  has  been  considered  at  a 
cost  of  between  five  and  six  million  dollars. 
Oshawa,  Ont. 

The  Hydro  Radial  Ijy-law  has  Ijeen  passed  by  the  rate- 
payers of  Oshawa,  Ont.;  amount,  $771,894. 
Ottawa,  Ont. 

The  G.  N.  W.  and  C.  P.  R.  telegraph  companies  have 
applied  to  the  Government  for  an  increase  of  approximately 
20  per  cent,  in  rates.  Both  companies  claim  to  be  operat- 
ing under  heavy  deficits  and  that  relief  within  the  next 
year  is  absolutely  necessary. 
Pickering  Township,  Ont. 

The  ratepayers  of  Pickering  Township  have  passed  the 
$482,050  Hydro  Radial  By-law. 
Port  Arthur,  Ont. 

The  Great  Lakes  Paper  Company,  Limited,  a  new  in- 
dustry in  Port  Arthur,  have  signed  a  contract  with  the 
Hydro-electric  Power  Commission  for  a  supply  of  16,000 
horsepower  at  $17.50  ])er  h.p  delivered.  This  power  will  be 
generated  at  the  new  plant  on  the  Nipigon  River,  some  65 
miles  from  Port  Arthur  and  transmitted  at  110,000  volts. 
Preston,  Ont. 

A  meeting  of  the  electors  of  the  town  of  Preston  was 
held  on  November  24,  at  which  .Sir  Adam  Beck  and  Chief 
Engineer  (jaby  of  the  Ontario  Hydro  Commission  were  the 


speakers.  Their  suiiject  was  the  proposed  Hydro  radial 
between  Klmira  and  Hamilton. 

Scarboro  Township,  Ont. 

The  ratepayers  u{  .'-carljoro  Township  passed  the  Hydro 
jvadial  ]5y-law  on  .N'ovember  .22,  the  amount  of  which  was 
$H92,686. 

Smiths  Falls,  Ont. 

For  many  years  the  water  supply  of  the  town  of  Smiths 
Falls  has  been  furnished  by  a  steam  pumping  plant.  The 
installation  of  three  electric  pumps,  however,  now  enables 
the  town  to  dispense  with  the  steam  plant  entirely.  Two 
of  these  pumps  will  be  in  continuous  operation,  while  the 
third  will  be  used  as  a  booster  in  case  of  lire.  The  old 
steam  i)ump  will  be  kept  in  order  to  take  care  of  any  un- 
expected emergency. 

St.  Louis  de  Champlain,  Que. 

Work  has  started  on  the  installation  of  an  electric  light- 
ing system  at  St.  Louis  de  Champlain,  Quebec.  Power  will 
be  sujiplied  by  the  North  Shore  Power  Company. 

Toronto,  Ont. 

The  Canadian  General  Electric  Company  recently  an- 
nounced their  intention  of  placing  an  additional  million 
dollars  of  capital  stock  on  the  market. 

A  newspaper  report  states  that  a  scheme  is  under  way 
to  develop  power  at  Indian  Chutes,  on  the  Montreal  River, 
a  short  distance  north  of  Elk  Lake,  where  there  is  said 
to  be  an  amount  of  between  4,000  and  5,000  horsepower 
available. 

The  Board  of  Control,  Toronto,  have  recommended  that 
a  by-law  he  submitted  to  the  ratepayers  at  the  January 
elections  on  the  question  of  authorizing  an  agreement 
with  the  Hydro-electric  Power  Commission  of  Ontario  for 
the  construction  of  a  radial  railway  between  Toronto  and 
Bowmanville.  Toronto's  share  of  the  proposed  expenditure 
of  $8,360,794  is  $4,328,665.  The  proposed  route  will  cover 
a  mileage  of  43.5  and  the  estimated  capital  cost  is  made  up 
as  follows:  Right-of-way,  grading,  track  and  overhead, 
$6,510,794;  rolling  stock,  car  barns,  etc.,  $1,830,000.  It  is 
estimated  that  the  annual  revenue  will  be  approximately 
$1,118,003,  made  up  of  $873,140  from  passenger  traffic,  and 
$244,863  from  freight.  The  operating  expenses  are  estimat- 
ed at  $1,076,175.  The  balance  of  the  capital  cost  is  to  be 
borne  in  the  following  proportions:  York  Township,  $381,- 
587;  Scarboro  Township,  $892,686;  Pickering  Township, 
$482,050;  Whitby  Township,  $277,955;  East  Whitby  Town- 
ship, $299,943;  Carlington  Township,  $429,680;  Town  of 
Whitby,  $277,955;  Town  of  Oshawa,  $711,894;  Town  of 
Bowmanville,  $216,030. 

Tenders  will  be  called  by  the  Department  of  Works, 
Toronto,  shortly,  for  new  electric  pumps  at  the  mai:i  water- 
works pumping  station. 

Windsor,  Ont. 

It  is  reported  that  the  electrical  contracting  firm  of 
Hutzel  and  Buehler,  incorporated  under  the  laws  of  New 
York  State,  will  open  Canadian  connections  with  an  office 
at  Windsor,  Ont. 

Winnipeg,  Man. 

Work  has  been  completed  on  the  city  of  Winnipeg's 
new  line  to  the  Scotland  Avenue  station  in  Fort  Rouge. 
This  is  one  of  the  links  in  the  new  trnasmission  line  be- 
tween Winnipeg  and  Portage  la  Prairie,  the  construction 
of  which  will  proceed  throughout  the  winter. 

The  establishment  of  a  wireless  telephone  system 
throughout  the  settlements  in  Northern  Manitoba,  at  an 
estimated  cost  of  from  $25,000  to  $30,000,  will  be  recom- 
mended by  Professor  R.  G.  Wallace,  Commissioner  for  this 
territory. 
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CANADIAN  PORCELAIN  CO. 

LIMITED 


HAMILTON 


CANADA 


Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 


"HART"  Storage  Batteries 

are  made  in  CANADA  for  all  classes  of  Service,  such  as — 

Central  Station  (light  and  power). 
Central  Station  (switching  service). 
Farm  lighting,  Isolated  Plant  lighting. 
Fire  alarm  systems,  railway  signal  systems. 
Telephone  and  bell  signal  systems. 
Electrically  driven  vehicles. 
Automobile  starting,  lighting  and  ignition. 


BUY 


CANADIAN 


MADE 


PRODUCT 


Help  make  CANADA'S  dollar  worth  one  hundred  cents 
in  foreign  countries. 


The  Canadian  Hart  Accumulator  Company,  Limited 


Sales  Office: 
619-511  St.  Catherine  St.  West, 
Montreal,  Que. 


Works— St.  Johns,  Que. 


Winnipeg  Office: 
701  Merchants  Bank  Building, 
Main  Street. 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimutn  charge  DO  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.80  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


WANTED,  Engineer  familiar  with  Trans- 
former Design.  Must  be  technical  graduate. 
State  age  and  experience.  Apply  Hox  7\K 
Electrical    News,  'I'oronto. 


WANTED— -A  man  for  testing  and  inspecting 
Transformers. 

PACKARD  ELECTRIC'  CO.,  LIMITED. 
2.S-1  St.    Catharines,  Ont. 


For  Sale 

Wagner  3  H.P.  Motor,  single-phase,  CO  cycles, 
110  volts,  complete  with  2200-110  volt  trans- 
former, both  in  good  condition.  For  further 
particulars  write  E.  J.  Groves,  Parry  Sound,  Ont. 


A  CANADIAN,  UNIVERSITY  SCIENCE 
GRADUATE  (married),  wishes  to  change  posi- 
tion for  ytersonal  reasons.  Has  had  valuable  ex- 
perience in  selling,  buying,  construction,  engi- 
neering and  factory  management.  At  present  is 
manager  of  a  manufacturing  business  which  has 
shown  decided  improvement  under  his  direction. 
Confidential  correspondence  solicited.  Hox  ti2. 
Electrical   News,  Toronto.  2.'5 


Wanted 

Complete  Turbo  Generator.  2300  volts.  3 
phase,  (iO  cycle,  approximately  5000  kilowatt. 
Also  1000  kilowatt  Railway  Motor  Generator 
Set.  23(10  volt.  3  phase,  GO  cycle,  and  550  volt 
D.C.      Box   (il.   Electrical   News,   Toronto.  23 


For  Sale 

r>«t  lbs.  300,(K)0  CM.  D.IL  weatherproof 
wire.  3.50  ft.  300,000  C.M.D.B.R.C.  stranded 
wire.     Immediate  shipment. 

Southern  Canada  Power  Company,  Limited, 

330  Coristine  Bldg., 
'J3  Montreal.  Que. 


Transformers 

We  now  have  a  well-equipped  shop  for  the 
repair  of  service  transformers  up  to  50  K.W. 
capacity. 

This  is  our  specialty  and  we  have  had  con- 
siderable experience  along  these  lines. 

Instead  of  discarding  burned-out  transformers, 
send  them  to  us  for  expert  repairs.  We  are 
prompt  and  can   give  satisfaction. 

E.  J.  GROVES, 
20-t.f.  Box  422,  Parry  Sound,  Ont. 


WANTED 

Experienced 
Travelling 
Salesman 

WANTED  —  Experienced 
Travelling  Salesman  by  es- 
tablished Electrical  Supply 
House.  Address 

"  SALESMAN," 
Box  40,  Electrical  News, 
Toronto 
stating  age  and  experience. 

20-t.f. 


MOTORS 

We  have  the  following  New  and  Second  Hand  Motors  ready  for  immediate  shipment: 

USED  MOTORS 

Price 

n— Canadian  Westinghouse                     30  H.P.,  SCO  R.P.M.,  3  phase,  60  cycle,  550  volt  $460.00 

4_       "                  "                                30      "        "        "              "              "       440    "  460.00 

8— Crocker-Wheeler                                 30 '              "              "         "      "  460.00 

2— Allis  Chalmers                                    30      "      900      "              "  400.00 

1— Canadian  General                               30      "        "        "              "              "         "      "  460.00 

4 — Canadian  Westinghouse                     50     "     860      "             "             "         "      "  552.00 

!)— Crocker-Wheeler                                 50      "      !)00      "              "              "       550    "  5.52.00 

3_       "           "                                .       50                                      "              "       440    "  5.52.00 

1— Canadian  General                               50 '              "              "         "      "  .552.00 

1— A.  C.  B.                                          50                                    "             "         "      "  552.00 

1—  Fairbanks-Morse  50  "  .508.00 
1  Canadian  Genera!                              40      "      865      "             "             "     2200    "  550.00 

NEW  MOTORS 

4_Crockcr-Wheeler                                 .30  H.P.,    1)00  R.P.M.,  3  phase,  60  cycle,  440  volt  $584.00 

l_Canadian  Westinghouse                      .50      "         "        "              "              "         "      "  700.00 

2—  Crocker-Wheeler  30  "  "  "  "  "  5.50  "  5S4.00 
l—Wagner  'A  "  1800  "  1  "  "  110  "  .SO.OO 
4— Robbins  &  Myers                              'A '              "              "         "      "  35.00 

i—T/j   K.W.,  D.C,  110  volt  Generator   $180.00 

2_1    K.W.,   2200  or   1100  to  220   or   110  volt  Transformers   25.00 

3  -600  watt,  2000  or  1000  to  110  or  55  volt  Transformers   15.00 

1(K»  Street  Car  Heaters,  110,  220  and  440  volts  Per  110  v.  set  7.00 

All  Motors  Guaranteed  to  be  in  first  class  running  order  comidctc  with  Oil   Starter  and  Sliding 

Sub  bnsi-.     .Subject  to  jjrior  sale.  22-23 

ELECTRICAL  REPAIR  &  SUPPLY  CO.,  71  Wellington  St.,  SHERBROOKE,  Que. 


Cozy  Glows  Are  Silent  Salesmen 
Mr.  D.  M.  Mackie,  Commercial  Engi- 
neer of  the  Springfield  Light,  Heat  and 
Power  Company  utilize.s  the  cheery  heat 
of  the  \Ve.stinghou.se  Cozy  Glow  Radi- 
.'itor  in  an  cffi-ctive  manner  in  hi.s  elec- 
tric shop,  which  is  in  connection  with 
the  offices  of  the  company. 

A  Cozy  Glow  on  a  nearby  table  is 
permanently  connected  and  its  heat  is 
.so  directed  as  to  strike  the  faces  of  the 
customers  as  they  pass  by  to  pay  their 
light  bills.  Their  attention  is  thus  forc- 
ibly directed  to  the  Cozy  Glow  in  opera- 
tion, and  to  the  attractive  display  of 
other  heating  appliances  grouped  about 
it  on   the  table. — Contact. 


City  of  Saskatoon 


Sale  of  750  K.W.  Generator 
Set 


The    City   of   Sskatoon    invites    oflfers    for  the 

purchase  of  the  following  electrical  machinery  

{)ne  26"  x  4S"  x  3(1"   Roll  Armstrong  Ver- 
tical   Cross    Compound    Engine,    direct  con- 
nected to  7.5(1  k.w.  General  Electric,  2  phase, 
23(MI  volt,  (iO  cycle  (ienerator,  complete  with 
surface  condenser,  air  pump,  etc. 
This  unit  is  being  olifered  for  sale  in  order  to 
provide  room   for  a   larger  set,   is   in  first  class 
running  condition,  and  can  be  shown  in  opera- 
tion at  tlie  City   Power  Plant. 

Tenders  to  be  delivered  to  the  undersigned  on 
or  before  12  noon  on  Friday,  the  12th  day  of 
December,  1  !>!!». 

C.  J.  YORATH, 
— ^  City  Commissioner. 


PETRIFS  LIST 

of   NEW   and  USED 


MOTORS 


No. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Maker 

1 

loo 

3 

26 

550 

4.N0 

Westg. 

1 

60 

3 

25 

550 

750 

Cr.-Wh. 

1 

50 

3 

25 

550 

720 

Westg. 

52 

3 

25 

551^ 

7:^0 

l.anckslure 

1 

40 

3 

25 

550 

750 

Cr.-Wh. 

1 

40 

3 

25 

550 

725 

Harland 

2 

35 

3 

25 

550 

720 

Wettg. 

1 

30 

3 

25 

550 

1.500 

Tor.  &  Ham 

1 

30 

3 

25 

650 

720 

Weitg. 

1 

30 

2 

60 

220 

720 

F.-M. 

I 

25 

2 

61) 

220 

945 

Westg. 

2 

15 

.{ 

25 

550 

140(1 

I^ancas'iire 

1 

11 

3 

25 

550 

715 

Can.  Union 

1 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

550 

720 

.1.   &  M. 

1 

7A 

3 

25 

550 

1500 

Lang.-Dav. 

1 

3 

25 

550 

1425 

Amal.  Elec. 

1 

5 

3 

25 

550 

1400 

Excelsior 

3 

4 

3 

25 

550 

1400 

Excelsior 

1 

3 

25 

5.50 

1400 

Excelsior 

1 

1 

i 

00 

220 

1750 

Wagner 

1 

1 

3 

60 

550 

1700 

Westg. 

1 

'A 

3 

25 

550 

1400 

R.    &  M. 

Writ*   Ui  for  Pncci 

H.  W.  PETRIE,  Limited 

Front  St.  We»t  -  Toronto,  Ont. 
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Accident  Prevention  and  the  Balance 
Sheet 

Most  operators  of  public  utilities  are 
very  anxious  to  make  a  good  showing 
as  to  the  earnings  of  their  properties, 
and  properly  so.  Money  paid  for  repairs 
to  machinery,  inefficiency  of  man  power, 
interruption  of  service  and  supplies  con- 
sumed is  reflected  in  the  general  cost  of 
operatiqn  and  the  net  gain  or  loss.  What 
of  the  money  paid  out  for  the  accidents? 
Can  this  be  honestly  charged  against 
necessary  operation?  There  are  com- 
panies which  do  not  have  serious  acci- 
dents, and  it  therefore  must  be  logical 
to  the  companies  which  do  have  them 
that  they  can  be  prevented.  The  ques- 
tion is,  how  can  this  be  done? 

We  will  divide  the  accidents  into  two 
classes:  the  inevitable  and  the  prevent- 
able. Inevitable  accidents  do  not  result 
from  the  neglect  or  carelessness  of  any 
one  and  the  loss  ocasioned  thereby, 
which  is  very  small,  must  naturally  be 
charged  up  as  part  of  the  cost  of  produc- 
tion. Preventable  accidents  are  caused 
by  some  one  and  constitute  a  large  per- 
centage of  all  accidents.  While  it  is 
necesary  for  financial  reasons  to  charge 
preventible  accidents  to  operation,  they 
should  properly  be  charged  against  the 
superintendent,  foreman  or  other  em- 
ployees who  caused  them. 

As  we  have  all  heard  many  times, 
there  are  two  sides  to  an  accident  when 
it  occurs,  first  the  humanitarian, in  which 
the  employee  is  the  one  vitally  inter- 
ested, and  then  the  financial,  in  which 
the  employer  must  be  vitally  interested, 
for  when  a  fatal  or  serious  accident  oc- 
curs, he  must  pay  the  cost  to  the  man 
injured  and  also  replace  him  with  a  new 
man  whom  it  will  take  time  to  train. 

Most  companies  have  sufficient  rules 
for  the  safe  operation  of  their  property, 
but  the  fault  often  lies  in  the  enforce- 
ment of  thfese  rules.  Before  accident  pre- 
vention work  becomes  successful,  it 
must  be  dealt  with  as  an  operating  and 
business  proposition.  It  is  too  often  a 
fact  that  large  companies  emploi'  a 
safety  engineer  and  expect  him  to  elim- 
inate the  accidents  on  their  property 
without  any  assistance  or  co-operation 
on  the  part  of  the  management  or  em- 
ployees. Under  these  conditions  the 
safety  work  will  fail,  as  would  any  other 
department  in  the  company.  Often  the 
safety  department  is  looked  upon  as  a 
side  issue,  which  can  be  carried  on  when 
there  is  nothing  else  to  do. 

There  are  two  doors  leading  out  of 
industry.  One  turns  out  the  finished 
product  ready  for  the  market.  The 
other  will  turn  out  either  cripples  and 
hopeless  wrecks  or  strong,  healthy  and 
contented  men.  Which  does  your  plant 
strive  to   do?— N.E.L.A.  Bulletin. 


A  Wastepaper  Box  that  Makes  Clean- 
ing Easier 

In  the  course  of  a  day  every  store  be- 
comes more  or  less  littered  up  with 
waste  paper,  empty  boxes  and  other 
waste  material,  a  condition  which,  of 
course,  requires  prompt  attention  in  or- 
der to  keep  the  store  clean  and  attrac- 
tive. 

An  arrangement  which  has  become  of 
considerable  value  in  speedily  disposing 
of  such  accumulated  litter  consists  of 
a  trap  door  10"  x  12"  in  the  floor  near 


the  wall.  Directly  beneath  this  trap 
door  a  piece  of  steel  furnace  pipe  is  at- 
tached to  the  floor  and  extends  down 
to  within  four  feet  of  the  basement 
floor;  immediately  under  this  pipe  is 
placed  a  fire-proof  metal  container  into 
which  the  litter  falls  after  being  swept 
into  the  pipe  leading  from  the  trap  door. 
The  door  used  for  this  system  is  scarce- 
Ij'  noticeable. — Contact. 


Turning  Kickers  into  Boosters 
The  slogan  of  the  Urbana  (111.)  Light. 
Heat  and  Power  Company  is  "Service." 
"This  does  not  mean  simply  electric  ser- 


vice," says  John  A.  Glover,  General 
Superintendent,  "but  means  service  in 
the  larger  sense.  One  important  detail 
is  the  prompt  handling  of  all  complaints. 
Every  complaint  must  be  fully  satisfied 
at  once  if  it  is  possible.  If  it  is  not  pos- 
sible, the  complaint  is  recorded  in  a 
complaint  register  where  it  cannot  be 
overlooked.  The  general  superintend- 
ent personally  examines  every  complaint 
and  writes  the  customer  a  letter  tell- 
ing him  the  result  of  the  investigation. 

"This  courtesy  is  much  appreciated 
by  our  customers  and  has  resulted  in  an 
immense  amount  of  goodwill." — Contact. 


SALE  OF 

Military  Stores,  Etc. 

Dry  Goods,  Hospital  Furniture, 
Bedding,  Hardware,  Leather 
Goods,  Junk,  Etc. 


SALES  WILL  BE  MADE  BY  SEALED  TENDERS 


Persons  desiring  to  tender  are  requested  to  register  their 
names  and  addresses  with  the 

Secretary  of  the  War  Purchasing  Commission,  Booth  Bldg.,  Ottawa 

stating  the  class  of  goods  in  which  they  are  interested,  whe- 
ther new  or  second-hand  or  both. 

Tender  forms  with  full  details  of  the  goods  and  places  at 
which  samples  may  be  seen,  will  be  mailed  when  ready  to 
those  who  have  registered  as  requested  above. 


Special  Terms  to  Hospitals,  Etc. 

Dominion,  Provincial,  and  Municipal  departments,  hospitals, 
charitable,  philanthropic,  and  similar  institutions  which  are 
conducted  for  the  benefit  of  the  public  and  not  for  profit  may 
purchase  goods  without  tender  at  prices  established  by  the 
War  Purchasing  Commission. 

Returned  Soldiers  and  Sailors  and  Widows  and  Dependents 

of  Soldiers  and  Sailors  killed  in  the  War  may  obtain  sup- 
plies, for  their  own  personal  use  and  not  for  re-sale,  through 
the  nearest  branch  of  the  Great  War  Veterans  Association 
who  will  combine  individual  orders  and  forward  to  the  War 
Purchasing  Commission  through  the  Dominion  Command 
of  the  Great  War  Veterans  Association.  These  services  are 
rendered  by  the  Great  War  Veterans  Association  to  all 
parties  in  the  classes  named,  whether  members  of  the  Great 
War  Veterans  Association  or  not. 


All  communications  should  be  addressed  to  the  Secretary,  War 
Purchasing  Commission,  Booth  Building,  Ottawa,  who  will 
be  glad  to  supply  lists  and  further  details  to  those  interested. 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"American  Electricians'  lIancll)ool<.  a  reference  hooU  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  papres,  witli 
over  000  illustrations.  Puhlislicd  by  McGraw-Hill  I'ook 
Co.     Price  $4.00. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwocd  &  Son.  522  pages, 
illustrated.     Price  $2.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.     Published  in  1912  by  Renouf  Publishing 

Company.     2-18  pages,  illustrated     Price  $1.50. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $2.50. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

Direct-Acting  Steam  Pumps,  by  Frink  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $2.50. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-Hill Co.,  Inc.    2S5  pages,  illustrated.    Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.     Published  in  190S  by  American  School  of  Corres- 

potidence.     230  pages,  illustrated.     Price  50c. 

Electric  Railway,  by  A.  Morris  Buck,  M.  E.  Published  in 
1915  by  McG  raw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.     661  pages  with  518 

illustrations  and  five  folding  plates.     Price  $5.00. 

Electrical  Injuries,  by  C.  A.  LaufTer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electric  Power  Transmission,  Principles  &  Calculation,  by 
Alfred  Still.  2nd  Edition,  revised,  enlarged  and  rewritten. 
Just  published  by  McGraw-Hill  Book  Co.,  Inc.  407  pages, 
illustrated.     Price  $4.00. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I. E.E.     Published  in  1914  by  Scott, 

Greenwood  &  Son.     235  pages,  illustrated.     Price  75c. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.       226  pages,  illustrated. 

Price  50c. 

"Elements  of  Radiotelegraphy,"  by  Ellery  W.  Stone.  Recently 
published  by  D.  Van  Nostrand  Company,  267  pages,  125 
illustrations,  33  plates.     Price  $2.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.    Published  in  1915.    223  pages,  illustrated.  Price  $1.50. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Governors  and  the  Governing  of  Prime  Movers,"  by  W. 
Trinks.  Recently  published  by  D.  Van  Nostrand  Com- 
pany.    23G  pages,  140  illustrations.     Price  $3.50. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1910  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  05c. 

Induction  Coils  in  Theory  and  Practice,  by  Prof.  F.  E. 
Austin,  Published  this  year  by  the  author.  64  pages,  il- 
lustratc-d.     Price  $1.00. 

International  Library  of  Technology,  Vol.  11. B,  on  Elec- 
tricity and  Magnetism,  Electrodynamics,  Electrical  Resist- 


ance and  Capacity,  The  Magnetic  Circuit,  Electromagnetia 
Induction,  Chemistry  and  Electro-Chemistry.  Primary  Bat- 
teries, Electrical  Measurements,  585  pages,  fully  illustrated, 
half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 

International  Library  of  Technology,  Volume  14-C  on  Stor- 
age Batteries,  Incandescent  Lighting,  Arc  Lighting,  In- 
terior Wiring,  Modern  Electric  Lighting  Devices,  Electric 
Signs,  Electric  Heating,  540  pages,  fully  illustrated,  half 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.   Price  $3.50. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Ilerington,  recently  pub- 
lished by  D.  VanNostrand  Co.  211  pages  with  84  illus- 
trations.    Price  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.    225  pages,  illus- 

■  r.-i'ed.     Price  $2.00. 

Princi'jles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Pi-ice  $4.60. 

Principles  of  Electrical  Design— D.C.  and  A.C.  Generators,  by 

Alfred  Still.  Published  in  191C.  l>v  McGraw-Hill  Hook  Co. 
365  pages,  illustrated.    Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.    Published  in  1916  by  D. 

\'an  Nostrand  Comijany.  206  pages.  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  apperidix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.     Price  $1.75. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.00. 

Standard   Wiring,   1919   Edition,   25th    Year.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Gushing, 
Jr.    Leather  cover,  pocket  size.     Price  $1.50  postpaid. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 
Lee,  M.A.  Just  published,  by  Longmans-Green  &  Co.  102 
pages.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.    Price  $2.00. 

Test  Methods  of  Steam  Power  Plants— A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor:  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 

edition,   price  $1.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 

in  1913  by  Van  Nostrand  Company.    155  pages.    Price  50c. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  75c. 

Wray's  Manual  of  Car  Lighting.    Published  in  1915  by  Wray 

Publishing  Company.    340  pages,  illustrated.    Price  $1.25. 
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RELIABLE  ELECTRIC  SUPPLIES 


ALWAYS 

IN 
STOCK 


ARROW  E  FLUSH  SWITCHES 
EDISON  MAZDA  LAMPS 
WIRE,  CORDS  AND  CABLES 
WIRING  DEVICES,  ALL  KINDS 
CONDUIT  AND  FITTINGS 
SQUARE  D  SAFETY  SWITCHES 
SQUARE  D  MOTOR  STARTERS 


FOR 
IMMEDIATE 
DELIVERY 


ARROW  E  SURFACE  SWITCHES 

ECONOMY  FUSES 

EMERSON  FANS 

LIGHTING  FIXTURES 

LAMP  GUARDS 

LAMP  REFLECTORS 

DOUBLE-SURE  TAPE 


McDonald  &  Willson,  Limited 


347  Yonge  Street 


TORONTO,  ONT. 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 


CO 
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PROTECTION 

Use 

MONARCH  OIL 
CIRCUIT  BREAKERS 

Double  Pole  Four  Pole  Three  Pole 

Single  Throw 
Double  Throw 

Automatic 
Remote  Control 
Non  Automatic 
Switch  Board 

or 

Wall  Mounting 

also 

Separate 
Cell  Mounting 

Made  in  Canada 

by 

Monarch  Electric  Co. 

District  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  us  WITH  YOUR  REQUIREMENTS 


You  Know 

the  Noise! 

caused  by  commutators  sparking  and 
flashing — the  result  of  undue  friction  be- 
tween brushes.  This  trouble  can  be  cured 
])y  fitting  your  machines  with 

^rbmmumm 

They  run  smooth,  do  away  with  the  con- 
tinual cleaning,  replacing  and  resetting 
because  these  brushes  are  frictionless  and 
self-lubricating.  Try  "NO  SPARK" 
Brushes.  Other  engineers  are  enthusias- 
tic over  them.    Why  not  you? 

CALEBAUGH 
Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


THE 


G.C.A.  Lamp  Replacer 


Patents  in  U.S.A.  and  Canada 

T  saves  50%  in  time  in  removing  and  replacing 
bulbs.  It  eliminates  all  possibility  of  accident  by 
doing  away  with  pole  climbing,  the  use  of  ladders, 


I 

etc. 

It  is  not  an  experiment.  Its  value  has  been  proved.  It 
has  been  adopted  as  part  of  the  regular  equipment  by 
hundreds  of  Light  and  Power  Companies. 

It  is  made  in  two  types,  for  either  series  or  multiple 
lamps.  The  length  of  the  pole  can  be  easily  changed  to 
meet  the  required  height.  The  mechanism  is  made  of 
aluminum,  being  light  in  weight  and  substantially  con- 
structed. 

Write  for  catalog  and  full  information. 

TheG.C.A.  Manufacturing  Co. 

PITTSFIELD,  MASS. 
Export:  ARCHER  &  BALDWIN,  Inc.,  1 14  Liberty  St.,  New  York 
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UNIVERSAL  BUSHINGS 

FOR   FLEXIBLE  TUBING 

Neat,  Secure  and  Accessible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
a  moment  by  simp- 
ly slipping  over  the 
tubing.  Kits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


Nos.  2  &  4 


Nos.  1  &  3 


Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

BEWARE  OF  IMITATIONS 

Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building,  Winnipeg,  Man. 


If  You  Build 
Motor  Driven  Machines 

WaSner 

The  motor 
should  not 
he  less  in 
quality  than 

the  machine.  And  it 
should  be  exactly  suit- 
e  d  in  characteristics 
and  horse-power  to  give 
the  machine  the  best 
possible  performance. 

You  can  get  the 
Wagner.Quality  Motors 
that  will  meet  all  tiicse 
requirements.  The  ex- 
perience of  the  Wagner 
Company  in  this  direc- 
tion, whether  for  very  large  or  very  small  machines, 
will  he  valuable  to  you.  The  reputation  of  the 
Wagner.Quality  Motors  will  help  to  sell,  and  keep 
sold,  your  products.  Send  for  Bulletins  11713  and 
llSi:{. 

of  Canaiia  Limited-Montreal 

Power  Bldg.,  Montreal.  347  Adelaide  St.   VV.,  To.onto. 


Wagner    Motor   driving  floor 
polishing  machine 


ECONOMY  renewable  FUSES 

are  the  right  fuses  to  protect  your  electrical  circuits — 

— because  they  af¥ord  the  right  sort  of  protection ;  their  reputa- 
tion lends  assurance  that  you  can  safely  depend  on  them  for 
accuracy  of  rating  and  all-round  efficiency  in  operation. 

— because  they  cut  annual  fuse  maintenance  costs  80%  as  com- 
pared with  the  use  of  one-time  fuses,  owing  to  the  fact  that 
an  inexpensive  "Drop  Out"  Renewal  Link  restores  a  blown 
Economy  Fuse  to  its  original  efficiency. 

— because  it's  the  work  of  a  moment  to  replace  the  link  and  re- 
new the  fuse. 

—because  a  good  sized  stock  of  "Drop  Out"  Renewal  Links 
always  on  hand  represents  but  a  small  outlay. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 


Unity  BIdg. 


of  Canada,  Ltd. 


MONTREAL 


Manufacturers  in  Canada  of  S.  &  C.  High  Potential  Fuses 

—to  150,000  volts 


C3 


THE  ELECTRICAL  NEWS 


]Jt-ci.-mber  1,  I'Jl'J 


LINCOLN 

ELECTRIC  ARC 

WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 

Our  stock  of  25  cycle  550  volt 

New  Lincoln  Motors 

h:is  been  pretty  well  depleted  on  recent 
orders,  but  new  shipments  are  on  the 
way  and  we  aim  to  keep  motors  of  the 
following  H.  P.  and  speed  in  stock: 

i/^,  1,  2,  3,  5,  714,  10,  15  at  750  and  1500  R.P.M. 
20,  25,  30,  35  at  750  R.P.M. 

The  following  is  a  list  of  used  and  odd  sizes 
on  hand: 


If.  p. 

R.P.M. 

Cvcle 

Volt 

IVIake 

1 

750 

25 

550 

C.  G.  E. 

10 

1500 

25 

550 

Westinghouse 

2.J 

750 

25 

550 

Westinghouse 

25 

750 

25 

550 

C.  G.  E. 

30 

750 

25 

750 

Westinghouse 

35 

25 

750 

Westinghouse 

2 

isoo 

60 

220 

Lincoln 

1  SI  10 

(id 

2-J(> 

5 

1200 

60 

220 

30 

1200 

60 

220 

1 

1800 

60 

550 

2 

1200 

60 

550 

3 

ISOO 

60 

550 

TA 

1200 

60 

550 

15 

1200 

60 

550 

.■)() 

900 

60 

550 

!)00 

60 

550 

100 

'JOO 

60 

550 

Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  BIdg  TORONTO 


Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 

TORONTO 


Montreal  Office 
128  Coristine  BIdg 


NACCOyERN 
&€OMPAilY 


imoRP. 

OMTEO 


POWER 

MACHINERY 

iimi"  i"'«'iii'r  'immM 


TURBINE  UNITS    25  Cycles 


Generator 

Turbine 

K  .  \\  . 

\  olts 

K.  i*.  M . 

K.W. 

LI).  I'rc-ss 

11  ) 

;{oo 

1.50 

] .)( m 

2.500 

150 

n  \ 

M  )0 

(i.500 

175 

60  CYCLES 

100 

:»(>(  H  ► 

mo 

1 25 

600 

160 

KMI 

2('m) 

'':ioo 

:{600 

200 

1.50 

;',(»() 

2200 

3600 

.31  Mt 

140 

—  3.50 

44(M) 

:',oo 

1200  H 

1*. 

kva" 

.■i75 

2:ioo 

.■1000 

1.50 

400 

2200 

:»ioo 

400 

.500 

410 

3(;oo 

730 

KiO 

i")()0 

(>00 

:;6iio 

.50(1 

140 

500 

41.50 

200 

000  H. 

1'. 

.500 

4SI) 

3000 

.500 

1 .50 

.500 

2:500 

:i(;oo 

.500 

125 

.5011 

40011 

IMHI 

.500 

1.50 

025 

301111 

625 

i:iO 

700 

41.511 

L'OO 

!t75  H. 

1'. 

7.-.0 

0<Ht 

.•'.Olio 

7.50 

175 

KVA 

7S0 

4S0 

3()0(» 

7S0  KVA  140 

1000 

2:^00 

3600 

KiOfI 

1000 

600 

;i6oo 

1250 

125/140 

1250 

2:!oo 

12.50 

12.50 

1  1IHM( 

12.50 

K\  A 

12.50 

000 

:i(;oo 

1000 

125/150 

].">(HI 

2400 

1200 

1.50O 

:!7.5li 

24(10 

31  i(  III 

37.5(» 

1.50 

K\-.\ 

-idl  Ml 

2:!i  10 

:!r>iMi 

-lOIKI 

175 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices:   New  York,  Pittsburgh 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 
Buyers  and  Sellers  of  New  and  Used  Machinery 
A  CONTINENT-WIDE  SERVTC? 


We  have  the  following  new  and  second  hand  MOTORS  and 
TRANSFORMERS  in  stock  ready  for  immediate  shipment 


60  Cycles 

550 

Volts 

3  Phase,  60 

Cycles,  220  Volts 

\o. 

HP. 

Phase 

R.P.M. 

1 

200 

630 

1—100  H.P. 

900  R.P.M. 

1 

125 

000 

2—  75  H.P. 

■600  R.P.M. 

3 

100 

.3 

!)00 

1—  75  H.P. 

900  R.P.M. 

0 

75 

3 

1200 

4—  50  H.P. 

900  R.P.M. 

3 

000 

2—  35  H.P. 

1200  R.P.M. 

i' 

50 

3 

600 

2—  ;iO  H.P. 

1200  K.P.M. 

50 

3 

!)00 

3—  25  H.P. 

1200  R.P.M. 

40 

3 

1200 

3—  20  H.P. 

900  R.P.M. 

.3 

35 

3 

1200 

1—  20  H.P. 

1200  R.P.M. 

4 

35 

3 

900 

2—  10  H.P. 

1200  R.P.M. 

.5 

30 

3 

1200 

5— 7K-  H.P. 

1200  R.P.M. 

1 

30 

3 

000 

10—    5  H.P. 

1200  R.P.M. 

4 

25 

900 

1—    3  H.P. 

1800  R.P.M. 

2 

25 

:^ 

•  1200 

v> 

25 
20 

3 

720 
1200 

Single  Phase, 

60  Cycles,  110  V 

2 

20 

3 

900 

3—  1/8  H.P 

17.50  R.P.M. 

2 

15 

3 

1200 

.5—  1/6  H.P. 

17.50  R.P.M. 

15 

2 

720 

(i—  1/4  H.P 

17.50  R.P.M. 

10 

10 

2 

720 

10—  1/2  H.P. 

17.50  R.P.M. 

3 

10 

3 

900 

1.5—1  H.P. 

1750  R.P.M. 

15 

5 

3 

1200 

1—2  HP. 

ISOO  R.P.M. 

2 

3 

3 

1800 

1—3  H.P 

ISOO  R.P.M. 

TRANSFORMERS.— 3— 300K.V.A.,  12,000  Volts  Primary,  110- 
220-440  Volts  Secondary,  complete  with  Oil,  Oil  Valves  and 
tiauges. 

No.    K.W.       Volts       Make         No.    K.W.       Volts  Make 
:i       40       2200/110    C.  G.  E.        1       15       2200/550    C.  G.  E. 
2       10       2200/550    Wagner         2         7"^    2200/5.50  Wagner 
.-|         5       2200/5.50    Wagner  2         2j/>    2200/550  Wagiicr 

Phone  or  write  us  for  prices 

ELECTRIC  MOTOR  &  MACHINERY  CO.,  Limited 

417  St.  J.-imcs  St.,  MONTREAL.  QUE. 
Tel.  Main  2177,  Main  18  Night  Call,  Rock.  3023. 
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Are  Your  Lamps  Imprisoned? 

THE  LO^XON  INVENTION 


l)revents  loss  by 
theft  or  breakajre. 


Get  our  list  describing  the  Loxon  Lamp 
Guards,  and  giving  prices  and  particulars  of 
this  and  many  other  Electrical  Specialties. 


McGILL  MANUFACTURING  COMPANY 

VALPARAISO,  INDIANA. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


;         1  ^L-^ 

T    ..Liii  -  ' 

The  modern  means 
of  supporting  over- 
head wires. 

ilK  1 

t 

Power 

/A 

Telephone 

TV/  \ 

and 

Trolley 

Lines 

I    »  /  ! 
11^^ 

We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 

standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 


Send  inquiries  to— 


1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 

1305  Bank  of  Hamilton  Building,  Toronto 


No.  2332 


When  you  want  Lighting  Fixtures  of  Beauty^ 
Quality  and  Efficiency  at  a  reasonable  price, 


write 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  wfthout  obligation 
of  any    sort   from    our   nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sales  Office- 72  W.  Adam*  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  602  New  Birks  Building,  Montreal 
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Makes 
Hard  Wiring  Jobs  Easy 

Allen  Flux  makes  strong,  smooth  joints  that  will  last  without 
corroding. 

Used  by  the  leading  electricians  today. 
Approved  by  the  National   Board  of  Underwriters. 
Made  in  the  form  of  sticks,  liquid,  paste  and  salts.    Also  Alunii- 
Flux  for  sodcring  aluminum. 

SEND  FOR  FREE  SAMPLES. 

BISSETT  &  WEBB  LIMITED 

126  Lombard  St.  Winnipeg,  Canada 


No.  102 


Trade 


Mark 


Telephone  Insulator 

Height  2|  inches,  diameter  It  inche* 
with  two  i  inch  wire  groove*. 

The  galvanized  lag  screw, 
which  is  securely  cement- 
ed into  the  insulator,  is  flat- 
tened just  below  the  in- 
sulator for  engaging  a 

wrench. 

Especially  adapted  for  use 
in  mines,  and  for  rural  lines, 
general  service  lines  etc. 

Made  by 

Illinois  Electric  Porcelain  Co. 

Macomb,   III.,  U.S.A, 

Canadian  Agents: 

R.  E.  T.  PRINGLE,  LTD. 


TORONTO,  ONT. 
MONTREAL,  QUE. 
VANCOUVER,  B.C. 
WINNIPEG,  MAN. 


95  King  St.  East 
401  New  Birks  BIdg. 
406    Vancouver  Block 
703    Confederation    Life  Bldg. 


Mica  Insulation 

We   manufacture  everything,  including: — 
Tubes,     Motor  Rings  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 

Raw  Mica  (cut  or  uncut)  Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 


I'HQRDAmON 
RAN/pominr 
FOR  £VERY  PURPO/E 
TMORAAR/OM  £LE€.MrCwCO.CMicA«0 


Get  Our 

G  426—5%"  X  5%"  Catalog 

Friedley  - Voshardt  Company 

733-37  South  Halstead  Street,     CHICAGO,  111. 


PHOENIX  MOTORS 


Give  you  real 
value  without 
any  frills. 
That'swhy  the 
demand  for 
them  is  grow- 
ing every  day. 


Phoenix  Electric  & 
Mfg.  Co. 

1786  St.  Catherine  St.  E- 
MONTREAL,  QUE. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,     Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


Pittsburgh  Reflectors 

Increase  Light 
500  per  cent. 


BY  TFST 


Illustration  shows  "Pittsburgh" 
ReHector  No.  50  for  100  or  150 
Watt  Lamp.  Dimensions: — 
Height,  9i/i  inches;  Width,  10 
inches.  Holder,  2}^  in.  Form 
"O". 


They  are  scientific- 
ally formed  to  obtain 
the  maximum  o  f 
light  on  the  window 
trim.  "  Pittsburgh  " 
Reflectors  have  at- 
tained extensive 
sales  for  window  lighting,  because  of  their  saving 
of  current  and  their  dependability  to  increase 
lighting  efficiency. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 

701  Yonge  Street,  Toronto 


REF^AIRS 

Experts  in  Repairing  Motors,  Dyna- 
mos and  Transformers.  And  re- 
designing to  meet  changed  conditions. 
Equipped  with  plant,  material  and  ex- 
perience to  handle  all  makes  of  Am- 
erican or  European  Construction. 

Montreal  Armature  Works  Ltd. 

131  St.  Alexander  St.       -  MONTREAL 


Give  It 

the 
Emery 
Wheel 
lest 


HARH^glBRE 


Put  a  sheet,  rod  or  tube  of  Spaulding  Hard  Fibre  in 
contact  with  a  revolving  emery-wheel.  Note  how 
slowly,  how  finely,  how  evenly  it  grinds  down.  Ob- 
serve its  compact,  closely  knit,  horn-like  composition 
that  improves  with  age  and  will  outlast  the  machine  or 
product  on  which  it  is  used. 

A  Universal  Material 

Its  electric  rupture  is  200-400  volts  per  1/1000  in.  of  thickness; 
tensile  strength  10.000-20,000  lbs.  per  square  inch;  shearing  strength 
9,000-13,000  lbs.  per  square  inch.  It  can  be  machined,  sawed, 
stamped,  bent,  threaded,  drilled  and  finished  in  many  attractive 
ways. 

Made  in  red,  black  and  grey  colors.  Send  for 
samples.  Our  Specialty  Department  is  equipped  to 
machine    special    parts   to    your    own  specification. 

J.  SPAULDING  &  SONS  CO.,  Tonawanda,  N.  Y. 

SUBURB  OF  BUFFALO 
449  Broome  Street,  ICC  N.  Clinton  Street, 

New    York   City.  Cliicago,  111. 


CANADA  WIRE  &  CABLE  CO. 

  LIMITED  . — 

With   our  new  up-to-date  factory  now  in  full 
operation  we  solicit  your  enquiries  for  all  kinds 

S.M.S.  WIRE  ROPE 

in  crucible  steel,  mild  or  extra  plough.  Our 
Bare  and  Insulated  Electrical  Wires  and  Elec- 
tric Railway  Trolley  Wire  and  Feeder  Cable  are 
well  known  in  the  electrical  field  for  reliability 
and    service.     What   are   your  requirements? 

Toronto  Phone  Belmont  2300 

District   Offices   and  Warehouses: 
674  Harrington  St.,  Halifax,  N.S.  738-llth   Ave.    West,  Calgary. 

143  Beaver  Hall  Hill,  Montreal.  358   Water   Street,  Vancouver. 

592  Notre  Dame  Ave.  W.,  Winnipeg. 
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Electrical 

Special 

Mechanical 

Directory  of  Engineers 

Interests 

Cbarks  H.  mitcbefl 
Pcrdval  H.  IDItcbcll 

Consulting  and  Soptrvltinf 
Enginttri 

Hydraulic,  Steam  and  Electrical  Power  PlantK 
Industrial  and  Municipal  Engineering, 

Traders  Bank  Building,  Toronto 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wire*,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON,  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
626   Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  LightinE  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McOill.     A.  M.  Can.  boc.  C.  h. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

r<-l.  Main  6S17       326  W  Crais  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  ndustrial 

501  ExceUior  Life  Bldg.  TORONTO 


Canadian  Water-Powers  Agency 

( Registered) 

CHARLES  BRANDEIS,  C.E.,  E.E. 

Consulting  Engineer 

We  negotiate  sale  aiul  purchase  of  devclopeil 
and  undeveloped  vvater-i)owers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING. 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 


ENGINEERS 

Associates  :        A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

Industrial  Engineers 

Combustion,    Temperature  Regulation 
Water  Softening  and  Filtration, 
Boiler  Plant  Efficiency,  Smoke  Problems. 

57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
Kent  Building,  TOROMTO 
Yonge  and  Richmond  Sts.,     »  "K^N  »  " 


STANLEY  LIGHTFOOl 

REG  O  PATENT  SOLlC'TOR  *ND  ATTORNCf 

UUMSDEN    BLDG.("4  Yo"        )  TORONTO, 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FRtC 
MBNTtON  THI«  P*Re«.>  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
P"mco   (Philadelphia  Elec.   &   Mfg.   Co  ) 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York.  N.Y.,  U.S.A. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PAIENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE NTS 


PHONI 

MAIN 
2S82 

RIDOUT  &  MAYBEE 

Kent  Bldg.,  Yonge  St. 
TORONTO       .       .       .  CANADA 


ESTABLISHED  1S49 

BR  ADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 

information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
cliants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  ef- 
fort is  spared,  and  ru)  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  concerns, 
and  by  responsible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  com'- 
pany  at  any  of  its  offices.  Correspondence  in- 
vited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamilton, 
Ont. ;  London,  Ont.  ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec,  Que.;  St.  lohn,  N.B.;  Toronto, 
Ont.;  Vancouver,  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton,  Alta. ; 
.Sydney,  N.S'. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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o  1^0^  Diffusing  Domes 
"  for  Dining  Rooms 


The  Demand  of  the  Day 

Wherever  there  is  a  home  today  there 
is  someone  who  appreciates  Beauty. 
Electrical  Merchants  are  finding  that 
Quality  brings  greater  sales  than  ever 
before. 

This  in  part  is  perhaps  the  reason  lor 
the  big  growing  sales  of  the  "Cora"  Dif- 
fusing Domes  for  Dining  Rooms. 

The  "Cora"  domes  are  a  specialized 
fixture  of  beauty  to  meet  this  beauty  de- 
mand of  today.  Snow-white  "  Cora  " 
Glass  etched  and  tinted  as  desired.  The 
lamps  are  concealed,  all  rays  are  diffused. 
The  strongest  light  is  concentrated  on  the 
table.  Its  efficiency  is  as  great  as  its 
beauty.  Can  you  imagine  a  more  ideal 
lighting  effect  for  the  dining  room? 

Let  us  send  you  prices. 

Consolidated 
Lamp  and  Glass  Company 

CORAOPOLIS,  PA. 

WM.  P.  GARVIN,  Canadian  Representative 
62  King  Street  Ea.t,  HAMILTON,  ONT. 


Connectors 


Enlarged 
Phantom 

View. 


Walger  3- Way 

Use  it  to  tap  feed 
wires  in  outlet  box- 
es, Condulets  and  on 
knob  and  cleat  work. 
Saves  time,  cuts 
costs. 


Actual  Size. 


What  is  the  cost  of  making 
connections  on  your  jobs? 

THE  cost  of  making  connections  must  be  considered  as 
carefully  as  the  cost  of  material. 
When  you  use  Walger  Connectors,  all  the  connec- 
tions on  the  job  are  completed  in  one-fifth  the  time  at  one- 
half  the  cost.  A  fact  you  can  profitably  prove  on  your  very 
next  job. 

And  best  of  all, 
every  Walger-made 
connection  is  per- 
feet;  substantial, 
tight,  and  absolute-, 
ly  insulated. 

Approved  by 

by  the  National 
Board  of  Fire  Un- 
derwriters and  the 
Hydro  Electric 
Power  Commission 
For  No.  12  and  all 
small  wires. 

Send  for  Samples 

Walger  Connector  Company 

Sales  Agent  :  C.  JACKSON 
32  Front  St.,  W.,  Toronto,  Qnt. 


Phantom    view — actual  size. 


Walger  2-Way 

When  there  are  two  wires  to  be  con- 
nected you  can  do  it  quicker,  cheaper 
and  better  with  Walgers. 
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AIR  PRESSURE  RELAYS 
Philadelphia  Electric  Co.  Supply  IJcpt. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  o£  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian   Westinghouse  Company 
Duncan  Electrical  Company 
National   Metal   Molding  Company 

ARMATURE  REPAIR  MACHINERY 
Electric  Service  Supplies  Company 

AUTOMATIC   EXTENSION  REELS 

Cincinnati   Specialty   Mfg.  Co. 

AUTO  STARTERS 
AdamsBagnall    Electric  Company 

BATTERIES 
Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  Willson,   Ltd.,  Toronto 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 
Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian    Drill    &   Electric    Bo.x  Company 
Canadian  Westinghouse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle,  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Delta  Star  Electric  Company. 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 

Monarch    Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 

Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian    Weitinghouie  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Boving   Hydraulic   &   Engineering  Company 
Canadian   Allis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln   Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Compaiiy 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical  Company  of  Canada 

Monarch    Electric  Company 
Northern    Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS.  INSULATOR 
Electrical  Engineers  Equipment  Co. 
Pliiladelphia  Electric  Co.  Supply  Dept. 

COILS 

Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 

British  Aluminium  Company 
National   Metal   Molding  Company 
Northern   Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 

McDonald  &  Willson,  Ltd.,  Toronto 
National  Metal   Molding  Company 
Northern   Electric  Company 
Orpen  Conduit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Hatheway  &  Knott,  Inc. 

Killark  Electric  Manufacturing  Company 

Northern  Electric  Company 

CONDULETS 

International  Machinery  &  Supply  Co. 
Walger  Connector  Company 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 

Northern  Electric  Company 

CONNECTORS 
Dossert  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
International  Machinery  &  Supply  Co. 
Monarch   Electric  Company 


DETECTORS  (Voltage) 
G.  Si  W.  Electric  Specialty  Company 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTING  SWITCHES 

Electrical  Engineers  Equipment  Co. 
Klectric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR   BUS  AND  SWITCH 
COMPARTMENTS 

Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

McDonald  &  Willson,  Ltd.,  Toronto 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson    Glass  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern    Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  (Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 

Canadian    Drill    &    Electric    Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Rovins;  &  Company  of  Canada 
Canadian    Allis-Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
McDonald   &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 

Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 

Hatheway  Sz  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin   Electric   Manufacturing  Company 

Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald   &  \ViIlson 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

PLASHLIGHTS 

McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Spielmann  Agendei  Registered 

FLKXIBLB  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

PUSES 

Russman  Mfg.  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Economy  Fuse  ft  ICanufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Sqiure  D  Company 
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DIAMOND  ELECTRIC 
XMAS  TREE  OUTFITS 


Glazed  white  fibre  candles  fitted  with  Mazda  Lamps,  and  spring 
clips  which  keep  the  candles  in  an  upright  position. 
Made  in  8,  16,  24,  and  32  lights  for  use  on  110-124  volts. 
The  above  outfits  are  also  supplied  without  the  candlestick. 

For  price  and  ditcountt  write  to 

W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West,  Montreal 


SAFETY  frost] 

fifty 


SAFETY  FROST 

Non-injurious  to  the  skin,  non-inflammable  and 
absolutely  permanent. 

Easy  to  apply — Simply    dip  into    can  and  allow 

excess  to  drip  back  for  two  minutes,  and  wash  off 
with  water. 

Is  not  affected  by  weather  or  heat  of  lamp.  It  is 
on  to  stay. 

ARTS  ELECTRICAL  CO. 

Makers 
TROY,  N.  Y. 

Carried  in  Stock  by 
\V    H.  Hazlitt  &  Co.,  Ltd.,  Vancouver,  B.C. 

International  Machinery  &  Supply  Co.,  Ltd., 
421  St.  James  St.,  Montreal. 


Made  in  Canada 
Conduit 


Manufactured  by 

National  Conduit  Co.,  Limited 

Toronto 
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FROSTING 

Arts  Electrical  Company 

FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghoute  Company 
Electrical  Maintenance  &  Repair*  Company 
Ferranti  Electrical  Company  of  Canada 
Lanca«hire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Philadelpliia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
International  Machinery  &  Supply  Co. 
McGill  Manufacturing  Company 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton  Company,  Wm. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann   Agencies,  Registered 

HIGH  TENSION  EQUIPMENT 

Delta  Star  Electric  Company 

HYDRAULIC  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 
Jones  Si  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Chalmeri  Company 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratorlei 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Bona  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
J.  D.  Lapachelle  &  Co..  Montreal,  Que. 
Northern  Electric  Company 
W.   H.   Spencer  &  Co.,  Montreal,  Que. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

General   Insulate  Company 
International  Machinery  &  Supply  Co. 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  rHard  Flbn) 
SpauUing  &  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  A  Knott,  Inc. 

Illinois   Electric    Porcelain  Company 

Moloney   Electric  Company  of  Canada 

Mica   Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company  > 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Weitinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 


LAMP  BULBS  (Eltctrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco-Philips  Co.,  Limited 

Electrical   Maintenance  &   Repairs  Company 

Hamilton   Lamp  Company 

Hatheway  &  Knott 

McDonald  &  Willson,  Ltd.,  Toronto 

Northern  Electric  Company 

LAMP  REPLACERS 
G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric  Company  of  Canada 

Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 

Electric  Service  Supplies  Company 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 
Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lincoln  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Century  Electric  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric  Motor  &  Machinery  Co. 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company  . 
Petrie,  Umlted,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  *  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 

Calebaugh  Self-Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  8c  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Northern  Electric  Company 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacttiring  Company 
Canadian  General  Electric  Company 
Deroe  Electric  Switch  Company 
Northern   Electric  Company 
PAINTS 
SpicbMnn  Agencies  Kcgd. 


PAINTS  ft  COMPOUNDS 
G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 

p^lectric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric   Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSULATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelphia  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic   &   Engineering  Company 
MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Bovine  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

RECEPTACLES 
Canadian  General  Electric  Company 
Benjamin  Electric   Manufacturing  Company 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian   Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 
Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 

Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric   Manufacturing  Companr 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Monarch    Electric  Company 
National  Uetal  Voiding  Company 
Northern  Electric  Ctapmny 
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Write  for  Prices 
on 

Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  Limited 


Save  Time  and  Money 

— Use  Duncan  New 
"Rigid"  Shadeholder 


ONLY  ONE  SCREW  TO  ADJUST 


Manufacturers 

The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 


PEIRCE 

Presteel  Racks 
LIGHT 

and 
HEAVY 


STOCK 
SHIP- 
MENTS 


583 


450 


Acme  Stamping  &  Tool  Works 

HAMILTON,  ONT. 


LIMITED 


Thos.  S.  Young,  General  Manageir 


Hug^h  C.  MacLean,  Limited 

Publishers 

Footwear  Canada   Lumberman  ''h 

Contract  Record    Electrical  News 


MacLean  Daily  Reports,  Ltdi 

Advance  Information  on  Building 
...,,.  .^-,  _!!ijid  Engineering. 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial    Western  Lumberman 


Toronto,  Montreal,  Winnipeg,  v 
Vancouver,  Chicago,  New  Yorkil 
I^ondon,  (Eng.) 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 

liissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Friedley- Vosliardt  Company 

STANDS— VISE.  PORTABLE 

Martin  &  Sons,   H.  P. 

STORAGE  BATTERIES 
Canadian  General  Electric  Conipany 
Canadian    Hart    Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Winter  Joyner,  A.  H. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  Willson,  Ltd.,  Toronto 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarch    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Northern  Electric  Company 

TIME  RECORDERS 
International    lJusincss    MacliinLS  Co. 

TOASTERS 
National  Electric  Heating  Company 
Northern  Electric  Company 
TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 
TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 
Adams-Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarch    Electric  Conipany 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric   Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian   Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 
Northern   Aluminum  Company 

TURBINES 

Bovine  Company  of  Canada 
Canadian  Allis-Chalmers  Company 

Hamilton  Company,  Wm. 
■MacGovern  &  Company 
Smith  Company,  S.  Morgan 


UNDERGROUND  INSTALLATIONS 

Gest,   Limited,   G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 
Houston  &  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern   Electric  Company 
Onward  Manufacturing  Company 
Pringle,  R.  E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

^yASHING  MACHINES 

Lyons  Electric  Company 
McDonald  &  Willson 
Northern  Electric  Company 
Onward  Manufacturing  Company 

WATER    POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

llaniihon   Company,  Wm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian  AUis-Chalmers  Company 

WELDING  EQUIPMENT 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire  &  Cable  Company 
International  Machinery  &  Supply  Co. 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground   Cable   Company  ol  Can- 
ada, Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


Milling 
Cutters 


Taps 
Reamers 


Dies 
Drills 


A  Line  that  is  Made  in  Canada 

Guaranteed  and  Sold  on  Merit. 

Pratt  &  Whitney  Co.  of  Canada^  L  imited 

Dundas,  Ont. 


Montreal 

723  Drummond  BIdg. 


Winnipeg 

1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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Nitrogen  Lamps 


Canadian  Made 

for  the  Best 
Canadian  Trade 


TRADE  MARK  REGISTERED 

For  both  quantity  and  quality  of 
light  these  lamps  are  unequalled. 
They  are  economical  in  the  use  of 
current,  invariable  in  their  brilli- 
ance and  give  unusually  long 
service. 

What  are  your  requirements  ? 
Write  for  prices  and  discounts 

Hamilton  Lamp  Company 

Incandescent  Lamp  Mfrs.  LIMITED 
146  York  Street,  Hamilton,  Ont. 


"Just  What  1  Want" 


This  is  exactly 
what  you,  or 
any  one  else, 
will  say  after 
having  bother- 
ed around  with 
loose  extension 
cords. 

The  Automatic  Extension  Reel 

for  Electric  Lamps 

Obviates  the  necessity  of  dragging  your  cord  over 
the  floor,  thus  wearing  out  insulation  and  breaking 
sockets,  guards,  etc.  Takes  your  light  just  where  you 
want  it,  locks  at  any  point,  and  automatically  rewinds 
your  cord  when  you  are  through  with  light.  Con- 
tains 25  feet  of  approved  reinforced  weatherproof 
cord. 

Approved  by  the  Underwriters,  and  endorsed  by 
fire  and  electrical  bureaus  everywhere.  Fully  pro- 
tected by  two  basic  patents  and  more  pending.  Write 
for  further  particulars  and  prices. 

The  Cincinnati  Specialty  Mfg.  Co. 

Inc. 

1907-19  Powers  St.,  West,    Cincinnati,  Ohio 


Papei'-Insulated  Lead  Covered  Cable  with 
Split  Conductors. 

THE  Recognized  Superiority  of 
Standard  Electric  Wires, 
Cables  and  Cable  Accessories 
among  those  who  have  used  them 
is  due  to  persistent  and  successful 
efforts  during  37  years  of  manufac- 
turing experience  in  the  United 
States  to  make  them  standard  in 
quality  as  well  as  in  name.  Ask  a 
user. 

Standard  Underground  Cable  Co. 


of  Canada,  Limited 


Montreal 


Toronto 


Hamilton 


Seattle 


Electric  Christmas  Toys 


Lionel  Electric  Train  Outfits 

Toy  Transformers 
Eveready  Christmas  Tree  Outfits 
Decorative  Lamps 

A  complete  stock  of  heating  appliances 

ORDER  NOW 
The  Masco  Company,  Limited 

91-93  Queen  Street  East,     -  TORONTO 

Jobbers  of  Standard  Electric  Merchandise 
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W^stinghouse 

Electrical  Appliances  For  Christinas 


TURN-OVER  TOASTER 
Turning  the  knob,  turns  the  toast 
No  danger  of  burning  fingers. 


Westinghouse  Electric  Irons  concentrate 
all  heat  at  the  ironing  surface,  radiation 
from  the  top  being  prevented  by  a  dead 
air  space. 


Westinghouse   Type    3-19B    Automatic    Electric  Range. 
All  parts  accessible,  and  easily  removed  for  cleaning. 

Ideal  Gifts 

Everyone  is  looking  for  the  kind  of  Christmas 
Gifts  that  last  through  the  years,  and  are 
constantly  useful. 

Westinghouse  Electric  Ranges,  Toasters,  Irons 
and  other  household  appliances  quite  fill  the 
bill. — They  are  beautiful  to  look  at,  and  use- 
ful every  day  in  the  year,— a  constant  re- 
minder of  the  giver. 

Ask  our  nearest  office  for  particulars 


Owners  of  Wcstingliouse  Apparatus  are  invited  to  make  use  of  our  Service  Dept.  Repair  Shops,  where 
repair  work   will  receive  prompt  and  efficient  attention.     Repair  shops  are  located  at; — 

MONTREAL— 10  St.  Sophie  Lane.  WINNIPEG— 158  Portage  Ave.  E. 

TORONTO— 16  Temperance  St.  CALGARY— 328  9th  Ave.  W. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ont. 

Toroato  Montreal       Ottawa       Halifax   Ft.  William  Winnipeg    Edmonton  Calgary 


Vancouver 


Bank  of  Hamilton   285  Hsaver   Ahearn  &  Soper   105  Mollis    Cuthbertson     158  Portage  211  McLeod  Canada  Life  Bank  of  Ottawa 
Bldg.  Hall  Hill  Ltd.  St.  Block  Ave.  E.  Bldg.  BIdg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 


3 

r\7  /^li 


They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 
162  Adelaide  Street  West 
TORONTO 


Phone 
AdeUid* 

902-903 


Nishts 
Baach 
1723  1B30 


A  FACT  THAT 


Illustrating  1/6  H.F.  Motor 


Other  sizes  up  to  40  Horse  Power 


FRACTIONAL  HORSE  POWER 

SINGLE  PHASE  MOTORS 

1/10  to  1/4  Horse  Power 

ARE  being  supplied  as  standard  equipment  by  many 
manufacturers  of  such  apparatus  as  is  usually  con- 
nected to  a  lighting  circuit  because  their  high  starting 
torque  insures  starting  the  load  under  all  but  the  most 
adverse  conditions,  and  a  fuse  which  will  protect  while 
running  is  sufficient  for  starting. 

Their  low  starting  current  (less  than  300%  full  load 
current)  minimizes  voltage  disturbances. 


CENTURY  ELECTRIC  COMPANY 


ST.  LOUIS,  MO.,  U.S.A. 


Stock  carried  in  Canada  by — 

Jonei  &  Moore  Electric  Co.,  Ltd.  Great  West  Electric  Co.  Ltd. 
294  Adelaide  St.  W.,  Toronto  Winnipeg 


Rudel-Bslnap  Machinery  Co.,  Ltd. 
137  Shaughnesjy  Bldg.,  McGiU  St. 
Montreal 


Rankin  &fCherrill 
55  Hastings  St. 
Vancouver, 'B.C. 
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USED  ELECTRIC  MOTORS 

READY  FOR  IMMEDIATE  SHIPMENT 


660  Volts,  3  Phase, 

60  Cycles 

860  Volts,  3  Phase, 

60  Cycles 

2—  u  ri.P. 

3800  R.P.M. 

Thomson 

1—40 

H.P. 

]200  K.P.M. 

Wcstinghouse 

1—  T]/:  " 

1800 

Thomson 

1—50 

514 

C.G.E. 

1—  IVz  " 

1800 

Wcstinghouse 

2—100 

720 

C.G.E. 

1—  TVz  " 

1800 

A.  C.  B. 

3—100 

514 

C.  G.  E. 

1—  7 'A  " 

000 

A.  C.  B. 

1—10 

1200 

Lancashire 

60  Cycles 

1—10 

1800 

C.  G.  E. 

2200  Volts,  3  Phase, 

2—15 

1200 

Thomson 

1—  50 

111'. 

12(10  IM'.M. 

A.  r.  H. 

1—15 

1200 

(".    G.  E. 

0—100 

720 

C.  G.  E. 

1—18 

1800 

Lancashire 

1—20 

'JOO 

C.  G.  E. 

1—20 

!)00 

A.C.B. 

220  Volts,  3  Phase, 

60  Cycles 

1—20 

720 

Wcstinghouse 

1—  5 

H.P. 

900  K.P.M. 

Fairbanks 

1—25 

1200 

Crocker- Wheeler 

1—  TA 

1200 

A.   C.  B. 

5—30 

900 

Wcstinghouse 

2—10 

1200 

C.  G.  E. 

1—30 

900 

C.  G.  E. 

1—10 

1800 

C.  G.  E. 

1—30 

900 

Crocker- Wheeler 

2—15 

900 

Fairbanks 

1—35 

900 

Wcstinghouse 

1—25 

900 

A.  C.  B. 

1—35 

900 

C.  G.  E. 

2—40 

720 

A.  C.  B. 

All  thoroughly  overhauled,  in  first  class  condition  and  guaranteed 

Fred  Thomson  Co.,  Limited 

7-13  ST.  GENEVIEVE  STREET  MONTREAL 
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The  Essential  Details 

of 


ELECTRIC  II  DISTRIBUTION  BOXES 

are  very  carefully  perfected 

In  the  primary  box  illustrated,  switch  blade  ac- 
tion is  combined  with  bolted  contact  efficiency. 
Unit  cable  potheads  with  ample  compound  space 
make  an  easy  installation  without  sacrifice  of  safe,  permanent  cable 
end  insulation. 

The  entire  box  is  lined  with  insulating  material — all  bolt  heads, 
etc.,  are  covered  and  different  polarities  are  thoroughly  barriered. 

In  the  secondary  box  double  U  clips  give  better  contact  align- 
ment than  would  a  single  U  clip. 

The  unit  cable  potheads  attach  at  an  angle,  gaining  roominess 
without  using  excessive  wall  space. 

The  line  of  this  material  is  complete,  offering  constructions  suit- 
able for  all  conditions. 


Let  us  quote  you  on  your  requirements 


Primary  Box  for  2300  Volt  Use 


1  G  &  W  ELECTRIC  SPECIALTY  CO. 


=  7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A. 


A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A.  H.  Winter  Joyner,  Ltd..  10  Cathcart  Street,  Montreal. 
Bentz-Richardson  Co.,  Ltd.,  592  Notre  Dame  Ave.,  Winnipeg. 
Electrical  Engineers,  Ltd.,  Calgary. 


Secondary  Box  for  Low  Tension  Use. 
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Generation,  Transmission  and  Application  of  Eleciricily 


Ward  Leonard  Resistor  Units  and  Plates 

have  been  employed  by  thousands  of  users  from  the 
largest  electrical  apparatus  manufacturers,  to  the  small 
farm  lighting  plant  user — millions  are  in  successful 
service  continually  all  over  the  world — their  perma- 
nence has  been  completely  demonstrated.  If  you  have 
a  resistance  problem  avail  yourself  of  the  advantages  of 
our  quarter  century  experience  as  Resistance  specialists. 

Ward  Leonard/rectric  Company 

Vgrnon. 
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"Quality  Electrical  Work" 


Two-button  Flush  type  is  com- 
pletely enclosed  in  a  two- 
piece  box  made  of  indestruct- 
ible insulating-  material,  there- 
by eliminating  breaking,  ex- 
cluding dirt  and  preventing 
electrical  grounds.  The  brass 
bevelled  edge  cover  plate  is 
finished  to  match  the  sur- 
rounding hardware. 


Single-button  Flush  type 
Switch  is  preferred  by  many 
for  the  reason  that  all  combina- 
tions of  connections  are  pro- 
vided in  the  one  style.  The 
operation  is  by  means  of  sue 
cessive  pushes  on  a 
button. 


single 


ARGEST 

MANUFACTURER 
IN  THE  WORLD 
OF  ELECTRICAL 
WIRING  DEVICES 


I  1 


SUPERIOR 
WIRING  DEVICESy 


THERE  is  a  cam- 
paign on  now 
for  ''Quality 
Electrical  Work." 
And  quality  electrical 
work  demands  super- 
ior wiring  devices. 

The    fact    that  the 
Bryant  line  of  Super- 
ior Wiring  Devices  is  the  most  used  line  in  Canada 
signifies  that  the  majority  of  contractors  are  already 
on  the  side  of 

Quality  Electrical  Work 

On  those  contracts  where  your  instructions  are  "use 
best  materials  obtainable " — let  the  switches  be 
Bryant. 

Three  favorite  types  are  shown  on  this  page,  select- 
ed from  the  immense 
variety  of  Bryant  De- 
vices that  have  made 
themselves  standard 
in  Canada  whenever 
first  class  wiring 
work  is  considered. 
Enhance  the  reputa- 
tion of  your  firm  for 
Quality  Electrical 
Work  by  tying  up  to 
Bryant  Wiring  De- 
vices 


In  stock  at  all  our  Houses 


Angle  Dial  Heater  Switch, 
mica  insulated.  The  advant- 
age of  this  construction  is 
that  the  switch  can  be  placed 
in  locations  from  which  the 
dial  of  the  ordinary  switch 
would  not  be  visible. 


Northern  Electric  Compotty 

LIMITED 

MONTREAL  QUEBEC  TORONTO  WINNIPEG  CALGARY 

HALIFAX  OTTAWA  LONDON  REGINA  EDMONTON 

VANCOUVER 
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It  Clamps 
Everywhere" 


Display  it!  That's  the  way  to  sell  Adjiisto-Lite.  Adjusto- 
Lite  in  use  is  its  own  best  salesman. 

Every  person  who  sees  it  recognizes  in  Adjusto-Lite  the 
lighting  convenience  long  wanted;  because  it  "clamps  every- 
where" to  bed,  chair,  desk,  counter,  etc.— throws  the  light 
where  it's  needed. 

Sells  at  a  popular  price — and 

Carries  an  Unusually  Liberal  Dealer  Profit 

Backed  by  a  big  Advertising  Campaign  in  leading  weeklies.  See  the 
Saturday  Evening  Post,  August  2nd  and  30th,  and  Literary  Digest, 
August  16th. 

Well  made  of  solid  brass  in  three  finishes — brush  brass,  statuary 
bronze  or  nickel.  Guaranteed  five  years.  Complete  with  8  foot  cord  and 
push-button  socket.  Individually  packed  in  striking  display  cartons  for 
easy  selling. 

Send  for  assortment  of  6  Adjusto-Lites  and  Sales  Help;  or  our  com- 
plete cooperative  Sales  Plan. 

S.  W.  FARBER,  141-151  So.  5th  St.,  Brooklyn,  N.Y. 


Adiusto  -Tite 

A^EARBEmVARE  PRODUCT  .^^^^^^ 


Prices  to  Dealers 

Less  than  3  doz. — Brass,  $3.25  each; 

Bronze  or  Nickel,  $3.50  each. 
3   doz.   or  more — Brass  $3.00  each; 

Bronze  or  Nickel,  $3.25  each. 
Advertised  retail  prices  in  U.  S.  A. — 

Brass  $5.00;  Bronze  or  Nickel,  $5.35. 
Terms,  2/10,  30  days  net,  f.o.b.  New 
York. 
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'TsTaiional" 

Inter- connecting  Metal  Moldings 


FOR  YEARS  THE  STANDARD  FOR 


Surface  Wiring 

Economical  and  Easy  to  Install 
Stocked  by  All  Leading  Jobbers 

Safe  and  Sightly 

Write  for  Descriptive  Bulletin  101  and  Installation  Chart 

SI9 

National  Metal  Molding  6. 

1118  Fulton  Building,  Pittsburgh,  Pa, 

Atlanta  Chicago  Havana  Paris  Salt  Lake  City 

Boston  Dallas  Los  Angeles  Philadelphia        San  Francisco 

Buffalo  Denver  Manila  Portland  Seattle 

Buenos  Aires         Detroit  New  York  Rio  de  Janeiro    St.  Louis 

Canadian  Distributors:    Canadian  General  Electric  Co.,  Ltd. 


December  15,  1919 


THE    ELECTRICAL  NEWS 


^ii^  ONLY  GOOD  GOODS  ARE  IMITATED 


FioTire  Installation  Cost  as  well  as  First 
Cost  when  buying  non-metallic  conduit. 

North(^r/f  Electric 

DURADUCT 


(K(f  Cin.  Palent  Offin 


will  then  prove  an  economy  because  its 
real  roller-bearing  wireway  saves  labor 
in  fishing. 


Northarff  Ehctr/c  Company 


Montreal 

Halifax 

Ottawa 


UMITED 

Toronto 
London 
Winnipeg 


THK  8UeK  OOrmO  LINE 


1 3 THE  MARK  Or 

 iCT 


Regina 
Calgary 
Vancouver 


DURADU< 
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PROVED! 

The  enquiries  and  orders  for  the  Lincoln 
Meter  have  exceeded  our  most  optimistic 
expectations. 

This  proves  that  the  market  for  a  demand 
meter  existed,  and  repeat  orders  prove  that 
the  Lincoln  Meter  gives  satisfaction. 

Are  you  amongst  jthose  who  recognize  the 
effect  on  your  revenue?  If  not,  write  now. 
Made  self-contained  up  to  550  volts. 

LINCOLN  METER  CO.  LTD. 

243  College  Street,  TORONTO,  Canada 

Telegraphic  Address  :    "Meters,"  Toronto 


CUT  DOWN  THE  COST 

of  those  articles  which  you  are  now  making  from 
brass  or  copper  sheet  and  tubing.  We  can  supply  you 
with  Aluminium  of  just  the  right  grade  and  temper 
for  your  particular  purpose. 

^  Sheet  brass  No.  18  B.  &  S.  costs  about  48c  per  sq. 
ft. ;  sheet  aluminium  of  the  same  gauge  only  25c 
per  sq.  ft. 

^    Doesn't  this  economy  appeal  to  you  ? 
^    Write  now  for  our  Bulletins  and  Prices. 

THE  BRITISH  ALUMINIUM  CO.,  LIMITED 

(of  London,  England) 

/  265  ADELAIDE  STREET  WEST,  TORONTO 

Eastern  Agents :    Spielman  Agencies,  Read Bldg.,  Montreal 
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STOP!      LOOK!  LISTEN! 


Stop 

to  consider  Mr.  Manager, 
what  it  means  to  have 
meters  which  will  give  the 
maximum  amount  of  accur- 
acy on  minimum  current. 
Why  not  eliminate  that  old 
trouble  of  having  meters 
which  will  not  register  on 
small  loads.  The  C  &  H 
kind  are  efficient  on  all 
loads. 


Listen 

for  that  usual  complaint  this 
month  from  those  exacting 
customers  of  yours.  '  'They 
did  not  use  that  much  cur- 
rent "  etc.,  etc.  Then  in- 
vestigate their  complaint. 
I  hen  put  them  in  a  C  &  H 
Meter. 

The  Reputation  is  behind  it. 

Our  business  is  built  up 
by  satisfied  customers  and  a 
courteous  service. 

Ask  for  Technical  Informa- 
tion.   It's  free. 


LOOK  at  the  features  embadied  in  the  construction  of  the  C  &  H  Meter, 
Simplicity,  Accuracy  and  Reliability  are  the  keynotes  throughout. 

Chamberlain  &  Hookham  Meter  Co.,  Limited 


243  College  St.,  TORONTO 


61  Albert  Street,  WINNIPEG 


A  Time  and  Labor  Saving  Screw  for 

Electrical  Contractors 

Robertson  Socket  Head  Wood  Screw 

In  these  days  of  high  costs  of  labor  and  material,  you  want  to 
save  wherever  you  can.  The  Robertson  Socket  Head  Wood  Screws 
will  save  time,  money  and  material.  They  are  easy  to  drive — all 
you  have  to  do  is  place  the  screw  on  the  driver — it  sticks  there, 
enabling  you  to  drive  at  arm's  length  if  you  wish.  Indispensable 
for  use  in  hard-to-get-at  places,  such  as  between  joists,  under  floors 
or  between  narrow  openings. 

Let  us  prove  our  statements  by  sending  a  few  samples  and  our 
prices. 

We  supply  bits  to  suit  any  ratchet,  also  drivers  in  all  suitable 
styles  free  with  first  order. 

The  P.  L.  Robertson  Mfg.  Co.,  Limited 

MILTON,  ONTARIO 

One  of  the  drivers  supplied  FREE 


THE  ELECTRICAL  NEWS 


December  15,  1919 


Made    in    CANADA,  by 

"HOOVER" 

Will  Be  the  Big 

"BUY-WORD"  here 

for  Electric  Cleaners 


Q^e  HO 


ELECTRIC 


SUCTION 
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CANADIANS  for  CANADIANS 


WITH  The  Hoover's  new  big 
factory  in  operation  at  Ham- 
ilton, Ontario,  with  its  30,000  square 
feet  of  floor  area  entirely  given  to  the 
complete  manufacture  of  Hoovers  by 
Canadians,  The  Hoover  will  rapidly 
parallel,  throughout  the  Dominion, 
its  United  States  record  for  tremen- 
dous sales. 

National  advertising  in  all  leading 
Canadian  magazines  supplements 
the  advertising  which  will  circulate 
in  Canada  through  the  medium 
of  twenty-three  United  States 
periodicals. 

Canadian  dealers  will  have  at  their 
disposal  the  entire  array  of  local 
publicity  helps,  the  all-inclusive 
variety  of  which  has  created  an  envi- 
able reputation  for  The  Hoover. 


The  famous  Hoover  method  of  dealer 
co-operation  that  has  made  fortunes 
for  dealers  elsewhere,  and  bars  the 
United  States  factory  from  adding 
new  dealers,  although  output  has 
been  tripled^  will  be  available  for  the 
profit  of  Canadian  dealers. 

Be  assured  that  we  did  not  lay 
foundations  sufficient  for  adding  two 
more  floors  on  our  new  factory  here 
without  knowing  from  past  experi- 
ence that  we  would  need  them. 

You  will  find  us  all  over  Canada  in 
a  year— why  not  profit  from  the  out- 
set rather  than  lose  months  by  delay? 

Send  for  the  particulars  now  and  be 
in  on  the  ground  floor! 

The  Hoover  Suction  Sweeper  Company 
OF  Canada,  Limited 

Factory  and  General  Offices:  Hamilton,  Ontario 


liBeats... 
as  it  Sweeps 
as  it  Cleans 


SWEEPER 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works..  55 

Allen  Company,  L.  B   22 

Allen  Inspection  Company   66 

Anylite  Electric  Co  

Arts  Electric  Co  

Beaubien,  De  Gaspe   66 

Benjamin  Electric  Mfg.  Co  

Bissett  &  Webb   23 

Bossley,  F.  J   61 

Boston  Insulated  Wire  &  Cable  Co.  56 

British  Aluminium  Company  

Brandeis,  Charles   66 

Bradstreets  ■  •  66 

Boving    Hydraulic    &  Engineering 

Company   59 

Calebaugh    Self  Lul)ricating  Carbon 

Company   57 

Canada  Wire  and  Cal)le  Company..  22 

Canadian  Bridge  Company   613 

Canadian  Crocker  Wheeler  Co  

Canadian  Drill  &  Electric  Box  Co... 

Canadian  General  Electric  Co  12-1.! 

Canadian  Krantz  Mfg.  Co  

Canadian  Laco-Philips  Co.,  Ltd  

Canadian  Porcelain  Company   59 

Canadian  Westinghouse  Co  

Century  Electric  Company   CI 

Chamberlain  &  Hookham  Meter  Co., 

Limited   7 

Cincinnati  Specialty  Mfg.  Co  

Clemens  Electrical  Corporation  .... 

Cleveland  Armature  Works   63 

Conduits  Company,  Limited  ..   ..  ..  n 

Consolidated  Lamp  &  Glass  Co.   . . 

Cutter  Company   18 

Cutter  Company,  Geo  

Davis  Slate  Co   61 

Delta  Star  Electric  Co.  

Dennison,  H.  J.  S   66 

Devoe  Electric  Switch  Company   .  .  17 

Diamond  State  Fibre  Co  

Dossert  &  Company   56 

Duggan  &  Levy   54 

Duncan  Electrical  Company   55 

Electrical  Engineers  Equipment  Co.  52 

Economy  Fuse  and  Mfg.  Co   57 

Electric  Maintenance  &  Repair  Co..  67 

Electric  Motor  &  Machinery  Co....  64 
Electric  Service  Supplies  Company.. 

Electrical  Testing  Lal^oratories   66 

Equator  Mfg.  Company  

Ewart  &  Jacob   66 


Barber,  S.  W  

Ferranti  Electric  Company   Hi 

Fillion,  A.  O  

]<>iedley  Voshart  Co  

G.  C.  A.  Mfg.  Co   15 

G.  &  W.  Electric  Specialty  Co  

General  Insulate  Co   57 

Gest,  G.  M.,  Limited  

Gilloert-Menzies  Co.,  A.  C  

Great  West  Electric  Company   ....  54 

Hamilton  Company,  Wm   18 

Hatheway  &  Knott   15 

Hamilton  Lamp  Co  

Hessco  Company   24 

Hoover  Suction  Sweeper  Co.   .    . .  8-9 

Illinois  Electric   Porcelain  Co  

International  Machinery    &  Supply 

Company   24 

JefYerson  Glass  Company   26 

Jones  &  Glassco   

Joyner,  A.  H.   Winter,  Limited,...  66 

Kelsch,  R.  S   66 

Kent  Brothers   56 

Kerry  &  Chace,  Limited   66 

Lancashire  Dynamo  and  Motor  Co.  63 

Leeds-Nortlirup  Company   10 

Lightfoot,  Stanley   66 

Lincoln  Electric  Company  of  Canada  64 

Lincoln  Meter  Company   6 

Lowry  Power  Equipment  Co.,  E.  A.  5] 

Lindsley  Brothers  Company   63 

Lyman  Tube  and  Supply  Company 

Lyons  Electric  Company  

Luminous  Specialty  Co   22 

MacGovern  &  Company   64 

Martin  &  Sons,  H.  P   61 

Masco  Company     54 

McDonald  &  Willson  

McElligott,  M.  C   48 

McGill  Manufacturing  Company  ...  63 
Mica  Company  of  Canada,  Ltd.  .  . 

Mitchell,  Charles  H.  &  Percival  H.  66 

Moloney  Electric  Co.  of  Canada...  16 

Monarch  Electric  Company   65 

Montreal  Armature  Works  


National  Conduit  Co   67 

National  Electric  Heating  Co   68 

National  Metal  Molding  Co   4 

New  Process  Specialty  Co   56 

Non-Twist    Canopy     Ring  Canada 

Ltd  

Northern  Aluminum  Company  ...  65 

Northern  Electric  Company   2 

Ohio 'Brass  Company  20-21 

Packard  Electric  Company   23 

Petrie,  H.  W   50 

Philadelphia  Electric  Company  Sup- 
ply Dept  

Philip  &  Sons,  E.  J   66 

Phillips  Electrical    Works.  Eugene 

F   49 

Phoenix  Electric  Co  

Pittsburgh  Reflector  &  Illuminating 

Company   22 

Pratt  &  Whitney  

Pringle,  R.  E.  T.,  Ltd   OS 

Redmonal  Chemical  Products  Co.  . .  14 

Ridout  &  Maybee   66 

Rol)bins  &  Myers  Company   25 

Robertson  Ltd.,  J.  M   06 

Robertson  Mfg.  Co.,  P.  L   7 

Sammett,  M.  A   66 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan   18 

Square  D  Company  

Spaulding  &  Sons  Company,  J  

Spencer,  W.  H   61 

Spielman  Agencies,  Regd   55 

Standard  Underground  Cable  Com- 
pany of  Canada,  Ltd   61 

Steel  Company  of  Canada   19 

Superior  Electrics  Ltd. 

Tallman  Brass  and  Metal  Co   63 

Thompson,  Clarence   66 

Thomson,  Fred  &  Co  

Thordarson  Manufacturing  Company  65 

Toronto  and  Hamilton  Electric  Co.  56 

Tubular  Woven  Fabric  Company...  5 

Wagner  Electric  Mfg.  Co  

Walger  Connector  Co  ■  65 

Ward  Leonard  Electric  Co   1 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 


Accurate — Rugged—  Inexpensive 

In  factory  or  field,  the  Type  S  set  will  quickly  and  accurately  measure  resistance  or  locate 
faults.  It  will  withstand,  without  detriment  to  its  electrical  qualities,  the  knocks  which  such 
a   set  is  bound   to   get.     It  is   of   the   Dial   Decade  Type,   and   therefore   simple   to  operate. 

Excellent  design  plus  quantity  production  enables  a  low  price  without  sacrificing  accuracy 
— ratio  coils  1/20  per  cent,  rheostat  coils  1/10  per  cent  guaranteed. 

The  removable  suspended  coil  galvanometer  deflects  a  millimeter  per  microampere.  This 
combination — accuracy  of  adjustment  of  coils,  sensitivity  of  indicator,  ruggedness,  inexpensive- 
ness — is  found  only  in  the  Type  S  set. 


PRICE  $75^0 

Bulletin    N530    gives  details 


THE  LEEDS  &  NORTHRUP  CO. 


4901  Stenton  Ave. 


PHILADELPHIA,  PA. 
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A  |"GaIvaduct"  Building:  Chief  Office  of  Sun  Life  Assurance  Company,  of  Canada 

"G  AL  V  ADUCT 


GALVADUCT*' 


LORICATED" 


The  most  perfect  interior  con- 
struction conduit  on  the  market. 

Recognized  as  the  standard  of 
high  quahty. 

Always  specify  Galavaduct  or 
Loricated  CONDUITS 


A  high-class  interior  construc- 
tion conduit  of  the  enamelled 
type,  proof  against  acid  or  other 
corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us. 


CONDUITS  COMPANY 


LIMITED 

TORONTO 


LORICATED 


16  • 
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A  New  Wonder  Lamp 


EDISO>< 
MAZDA 


Even  the  original  Mazda  lamp  itself  was  scarcely 
a  greater  development  in  home  lighting  than  is  this 
tipless  new  white  Mazda  lamp ! 

It  is  made  of  a  beautiful  milky  white  glass  hav 
ing  the  appearance  of  fine  chinaware. 

When  lighted  it  yields  a  brilliant  yet  softly  opal- 
.  escent  light  that  beautifies  whatever  it  touches.  All 
harshness  is  gone!    All  the  brightness  left! 

No  home  lover  can  see  one  of  these  lamps  lighted 
without  wanting  to  take  home  a  whole  carton  of  five. 
From  the  socket  over  the  wash  tubs  to  the  rooms 
lived  in  and  loved  the  most,  this  new  white  Mazda 
lamp  will  bring  out  unthought-of  possibilities  in 
lighting. 

Instantly  responding  to  our  national  publicity  of 
this  new  Wonder  Lamp,  the  public  has  recognized 
the  beauty  and  better  lighting  it  means  to  the  home. 
Sales  have  been  ready  and  rapid. 

Now,  Mr.  Dealer,  here  is  another  Mazda  service 
to  your  customers  on  which  you  can  cash  in.  We  are 
out  to  help  you.  Why  not  make  it  today  and  profit 
by  the  first  volume  of  demand? 


Canadian  General  Electric  Co.,  Limited 


Head  Office 


TORONTO 


Branch  Offices:  Montreal,  Quebec,  Halifax,  Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor,  Cobalt, 
South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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You  Getting  Your  Share  F 

Our  four  column,  Christmas,  newspaper  advertisement  is  now 
appearing  in  the  daily  papers,  all  over  Canada. 

Are  you  displaying  C.G.E.  Electrical  Goods  in  your  windows, 
Mr.  Dealer  ?  Link  up  with  this  national  advertising.  Use  the 
greatest  selling  asset  you  have  got — your  show  windows. 

C.G.E.  Electrical  Good  make  the  joy  of  Christmas  last  for  years. 
That  feeling  of  satisfaction  these  ever  reliable  appliances  carry 
with  them,  reflects  on  you — the  dealer  who  sold  them. 

It's  not  the  first  sale  that  builds  a  business — it's  the  repeats.  For 
safety's  sake,  sell  your  customers  C.G.E.  Electrical  Goods. 

A  MERRY  CHRISTMAS  AND  AN  "ELECTRICAL''  ONE  GO  HAND  IN  HAND. 

Canadian  General  Electric  Co.,  Limited 

Head  Office      -  TORONTO 


Branch  Offices:  Montreal,    Quebec,    Halifax,    Sydney,  St.  John,  Ottawa,  Hamilton,  London,  Windsor, 
Cobalt,  South  Porcupine,  Winnipeg,  Calgary,  Edmonton,  Nelson,  Vancouver  and  Victoria. 
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Redmanol 


Perfect  Moulded  Insulation 


for  example : 


Redmanol 
Qualities 


Resistance  to  extreme  heat. 

Exceptionally  high  dielectric 
strength. 

Great  mechanical  strength. 

Excellent  acid  resistance. 

Unusual  accuracy  of  dimen- 
sions. 

Singular  beauty  of  finish. 


Distributor  Heads 

Where  high-tension  voltages  must  be  car- 
ried evenly,  where  great  heat  must  be 
stubbornly  withstood,  manufacturers  of 
high-powered  gasoline  engines  choose 
Redmanol  for  distributor  heads.  This 
perfect  moulded  insulation  assures  con- 
stant and  unimpaired  distribution  be- 
cause of  its  extraordinary  dielectric 
strength — a  property  which  increases 
with  age  in  Redmanol.  Manufacturers 
are  invited  to  take  advantage  of  the 
splendid  research  work  our  laboratory  is 
now  doing  in  finding  new  applications  in 
which  Redmanol  is  markedly  superior. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street  Chicago,  Illinois 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed 
malleable  iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  ele- 
vated railways,  subways,  train  sheds — and  similar  structures.  They 
are  easily  attached,  and  by  their  use,  electric  wiring  for  lights,  motors, 
generators,  cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor 
and  material. 

Write  for  Catalog  No.  33,  giving  full  description 

STEEL  CITY  ELECTRIC  COMPANY 

PITTSBURGH,  PA. 


"KILLARK" 
BELL  RINGING  TRANSFORMER 


WITH  THE  PRESENT  HIGH  COST  OF  BATTERIES 
WHY  NOT  ELIMINATE  THEM  ENTIRELY  AND 
INSTALL  KILLARK  TRANSFORMERS 


Catalogue 
No. 
411G0 
4112G 


Primary 
Voltage 
100-120 
100-120 


Cycle 

60 
25 


Secondary 
Voltage 
S 
S 


List 


1.50 
2.00 


ASK  YOUR  JOBBER 


KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 


Electrical  Merchandise 


120  Liberty  Street,  NEW  YORK 


New  York  Headquarters  for  the  Canadian  Electrical  Trade 


THE 


G.C.A,  Lamp  Replacer 


I 


etc 


Patents  in  U.S.A.  and  Canada 

T  saves  50%  in  time  in  removing  and  replacing 
bulbs.  It  eliminates  all  possibility  of  accident  by 
doing  away  with  pole  climbing,  the  use  of  ladders, 


It  is  not  an  experiment.  Its  value  has  been  proved.  It 
has  been  adopted  as  part  of  the  regular  equipment  by 
hundreds  of  Light  and  Power  Companies. 

It  is  made  in  two  types,  for  either  series  or  multiple 
lamps.  The  length  of  the  pole  can  be  easily  changed  to 
meet  the  required  height.  The  mechanism  is  made  of 
aluminum,  being  light  in  weight  and  substantially  con- 
structed. 

Write  for  catalog  and  full  information. 

The  G.C.A.  Manufacturing  Co. 

PITTSFIELD,  MASS. 
Export:  ARCHER  &  BALDWIN,  Inc.,  114  Liberty  St.,  New  York 
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FERRANTI  ELECTRICAL  EQUIPMENT 


is  the 

Standard 

of 


FERRANTf 


Efficiency 


Ammeter 


Ferranti  Electric  Company 

of  Canada,  Limited 


26  Noble  St. 
TORONTO 


128  Bleury  St.  3  Victoria  Rd.  B92  Notre  Dame 
MONTREAL       HALIFAX  WINNIPEG 


B.  C.  Rep. 
W.  H.  Hazlett  &  Co. 
Vancouver 


Alberta  Rep's. 
Northwestern  Eng. 
&  Supply  Co., 
Calgary 


Northern  Ontario 
J.  P.  Bartleman 
Timmins 


FERRANTI"^ 


7^ 


I? 

K 
K 
A 
N 


I 


 ^ 


Guard  against  Zero 

with  a 

Moloney  Pipe  Thawing 
Transformer 


Any  morning  now  you  may  find  the  mercury 
down  below  zero.  Don't  let  the  severe  weather 
catch  you  unprepared,  freezing  up  your  pipes 
and  causing  you  heavy  expense. 


We  have  a  large  stock 
of  Service  Transfor- 
mers on  hand  ready 
to  supply  you  at  a 
moment^s  notice. 


MOLONEY  ELECTRIC  COMPANY  OF  CANADA,  LIMITED 

Agents:  Frank  Darling  &  Co  ,  Ltd.,  Vancouver    General  Supplies  Ltd.,  Calgary    Great  West  Electric  Co.,  Ltd.,  Winripeg 
District  Offices  Factory  Head  Sales  Office 

Montreal  and  Halifax  Windsor,  Ont         1221-2  Bank  of  Hamilton,  BIdg.,  Toronto 
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Study 
these 

Points 


About  the 


PATENT  APPLIED  FOR 


(1)  Steel  box  built  according  to  the  latest  rules  of  the 
Hydro. 

(2)  Slotted  screw  hole  enabling  one  man  to  install  same 
(this  is  of  great  help  to  the  wireman). 

(3)  Front  Jaws  make  90  per  cent,  contact. 

(4)  Auxiliary    quick   break  blades  attached   direct  to 
blades. 

(5)  Extra  heavy  Cast  Iron  Handle. 

(6)  Moving  arms  made  of  iron,  well  rivetted  together 
and  connecting  steel  rod  to  yoke. 


(7)  Square  steel  operating  rod  having  moving  arms  at- 
tached and  connecting  to  yoke,  enabling  all  blades 
to  make  contact  at  same  time. 

(8)  Snap  catch  with  hole  for  padlock. 

(9)  Monson  Slate  base. 

(10)  Holding-down  screws  enter  from  back  with  nuts  on 
top,  making  removal  of  switch  easy. 

11)  Locking  device  to  prevent  switch  being  closed  if 
necessary. 

(12)  Strong  check  preventing  strain  on  switch  when  op- 
erating. 


(13)  Blades  are  made  of  98%  Pure  Copper,  having  two 
spring  washers  well  rivetted  to  hinge  jaws  and  mak- 
ing 90%  contact. 

(14)  Fibre  yoke  mounted  on  copper  blocks  pinned  and 
soldered  to  blades. 


All  our   Safety  Type  Switches  are  examined   and   labelled  under   the   direction  of  the 
HYDRO  ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

Our  latest  Bulletin,  No.  19,  describing  complete  line  ot  our  new 
Safety  Type  Service  Switches  is  now  ready  for  distribution. 

If  you  have  not  received  your  copy  write  us. 

THE  DEVOE  ELECTRIC  SV\^ITCH  CO. 

414  Notre  Dame  St.  West,  Montreal 
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92V4  % 

EFFICIENCY 

Under  Actual 
Operating  Condition* 


Accompanying  illustration  shows  a  Single  Vertical 
Shaft  Wicket  Gate  Turbine  in  Plate  Steel  Scroll  Case, 
with  all  gate  operating  mechanism  on  the  outside  of  the 
case. 

This  unit  develops  3,000  H.P.,  at  240  R.P.M.  under 
GO  ft.  head,  and  when  tested  in  place  by  disinterested 
engineers  established  the  above  performance  record. 

Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.  York,  Pa. 

H.  B.  VanEvery,  Rep.,  405  Power  BIdg.,  Montreal 


Hydraulic 
Turbines 


Send  for  our  Bulletin  No.  54 

Wm.  Hamilton  Co.,  Limited 

Peterboro,  Ontario 

Asents:  J  L.  Neilson,  Winnipeg,  Man. 


Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Bank  of  Hamilton  Building 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 

New  York   50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone 
lildg. 

Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 
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By  Product  Coke 

Open  HeartK 
Steel  Billets 

Open  HeartK 
Steel  Sheets 


Hamilton  Pi^  Iron 

Steel  and 
Iron  Bars 

Drop 
Forcings 


THE 


STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


Railway 
Fastenings 

Pole  Line 
Hard-ware 


Wrought 
Pi>e 

Screws  &  Nails 


Bolts  Nuts  &  Washers 


Wire  &  Wire  Products 
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O-B    Type    E    Frog,    adapted   for    high    speed  service    and    for    use    where    several    types  of 
cars  are  operated  over  same  line. 


O-B  Type  D  Frog,  suitable  f:.r    moderate    speeds  and 
all   general  city  service. 


Slip  tip  under  hooks- 


Seeing  is  Believing  with 
O-B  Trolley  Frogs 

If  you  never  watched  an  O-B  Frog  go  on  the  trol- 
ley you  can't  appreciate  its  superiority. 

The  trolley  wires  are  gripped  securely  by  a  single 
central  clamp.  Then  the  cam  tips  go  on  (see  illus- 
tration).  That's  all. 

That  simple,  rapid  installation  means  minimum 
traffic  delay ;  it  means  there  are  no  operations  to  be 
slighted  or  left  out. 

Then  to  speed,  labor  saving  and  thoroughness  add 
long  life.  The  sturdy  O-B  Frog  is  protected  by  O-B 
Sherardizing.  The  tough  bronze  tips  which  take  the 
arc  and  wheel  pound  are  renewable. 

Order  a  trial  lot  of  O-B  Frogs.  They  cost  no  more 
than  old  style  types. 


turn  over  and  down  on  the  v/ire- 


clinch  the  lips  and  the  job  is  done. 
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THE  OHIO  BRASS  COMPANY 

MANSFIELD,  OHIO 
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NEW  YORK 


PHILADELPHIA 
LOS  ANGELES 


PITTSBURGH 
SAN  FRANCISCO 


CHICAGO 
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O-B  Type  AW3  on  Ball  of  Rail.  Beveled 
terminal  is  not  likely  to  receive  blows.  If  it 
does  it  is  less  liable  to  damage.  This  is  the 
feature  that  makes  possible  the  90°  welding 
angle. 


O-B    Type    AW2    on    Base    of  Rail. 
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90  Degree  Welding  Angle 

Is  the  Secret   of  Good  Bonding 

O-T)  .\rc  Weld  I'lond.s  make  a  ri"ht  anyle  with  the  rail. 


In  an  acute 

one  side  and 
scarf. 


angle  the  arc  plays  against 
misses   the   bottom    of  the 


an 


Even  an  experienced 
angle  of  less  than  90' 
resistance — the  shortest 
angle  the  arc  plays  against 
metal  on  the  other  side. 


welder  fails  to  get  a  good  job  in 
The  arc  follows  the  line  of  least 
path  to  ground.  So  in  an  acute 
one  side  and  merely  drops  hot 


In  a  right  angle  the  arc  makes  a  good 
weld  down  in  the  corner. 
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In  a  right  angle  the  arc  plays  equally  on  l)oth 
and  effects  a  strong,  permanent  union  in  the  corner 
\ital  spot  in  rail  bonding. 


sides 
—the 


steel 


O-B  Arc  Weld  Bond  Terminals  are  encased  in  a 
sleeve,  mechanically  and  electrically  united  with  the  coj;- 
per  in  the  factory.  On  the  job,  the  operator  welds  "Steel 
to  Steel  with  Steel" — the  easiest  sort  of  electric  welding. 


O- 
of 


B  Arc  Weld 
the  welding 


Bonds  may  be 
machines  now 


used  with  any  of 
the  market. 


a  number 


on 


Send  ior  booklet. 


O-B  Type  AW3  Bond. 


Type  AW2  Bond 
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The  Ohio  Brass  Company,  Mansfield,  Ohio 
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For  the  Conservation 
of  the  Eye 


Better  Illumination 

means 
Increased  Production 


The  Eye  Shield  Diffuser 
produces  from  25  to  33^% 
increased  light— Light  that 
is  scientifically  correct,  no 
glare,  no  contrasting  shad- 
ows, merely  a  wide  dis- 
tribution of  soft  bright 
light — a    daylight  effect. 


The  Eye  Shield  Diffuser 


Luminous  Specialty  Co. 


Indianapolis,  Ind., 
U.S.A. 


WRITE  US  FOR  BULLETIN  NUMBER  NINE 


You 

Will  Always  Find 

ALLEN  NON-ACID  SODERING  FLUX 

on  the  job  where  there  are  tough  joints  to  be  sodered. 
It  makes  strong,  smooth,  long-lasting  joints  easily  and 
quickly. 

Approved  by  the  National  Board  of  Underwriters. 
.\  SODERED  JOINT  IS  NO  STRONGER  THAN  ITS  FLUX. 
Send  for  free  samples. 

BISSETT  &  WEBB  LIMITED 

126  Lombard      -     Winnipeg,  Man.,  Canada 


"PITTSBURGH" 


The 

Scientific 
Show  Window 


Reflector 


Illustration  shows  "Pittsburgh" 
Reflector  No.  100,  for  100  or 
150  Watt  Lamp.  Dimensions : 
Height  8  inches,  width  8^ 
inches,  holder  254  i"-  Form  "0." 


It    redirects    and  con- 
trols the  light  to  give 
the  greatest  possible  il- 
lumination  to   the  ob- 
ject.  The  "Pittsburgh" 
Reflectors,  by  scientific 
construction    and  test 
give  the  maximum  result  from  your  lighting,  and  will 
pay  for  their  small  cost  in  saving  of  current.  Don't 
fail  to  write  for  our  folder  on  lighting  efficiency. 

Pittsburgh  Reflector  and 
Illuminating  Co. 

PITTSBURGH,  PA. 

Canadian  Distributors 

JAMES  DEVONSHIRE,  LTD. 

701  Yonge  Street,  Toronto 


CANADA  WIRE  &  CABLE  CO. 

  LIMITED 

With   our  new  up-to-date  factory  now  in  full 
operation  we  solicit  your  enquiries  for  all  kinds 

S.M.S.  WIRE  ROPE 

in  crucible  steel,  mild  or  extra  plough.  Our 
Bare  and  Insulated  Electrical  Wires  and  Elec- 
tric Railway  Trolley  Wire  and  Feeder  Cable  are 
well  known  in  the  electrical  field  for  reliability 
and    service.     What   are   your  requirements? 

Toronto  Phone  Belmont  2300 

District   Offices   and  Warehouses: 
674  Harrington  St.,  Halifax,  N.S.  738-llth   Ave.    West,  Calgary. 

143  Beaver  Hall  Hill,  Montreal.  358   Water   Street,  Vancouver. 

592  Notre  Dame  Ave.  W.,  Winnipeg. 
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PACKARD 

Pressed  Copper  Terminals 


FOURTEEN  SIZES 
From  35  Amperes  to  850  Amperes 

Workmanship  Unsurpassed 

Contact  Surfaces  the  Very  Best 

Prices  Low — QuaHty  Considered 

Large  Stock  of  All  Sizes  Constantly 

on  Hand 

GIVE  US' A  TRIAL 

The  Packard  Electric  Co.,  Limited 

St.  Catharines,  Ontario 
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ANOTHER  FAMOUS  LINE 

McGILL  GUARDS 

A  Loxon  Guard,  which  really  locks  on. 

Guards  for  every  style  socket  and  every  size  of  lamp. 


"Harvey-Hubbell" 

"Crouse-Hinds" 

Morse  Line  of  Guards  & 
Specialties 

Ever-Ready  Daylo  Specialties 

Benjamin  Line 

Pass  &  Seymour  Line 

"Safety-Frost" 


D.  &  W.  Fuses  &  Cutouts 

Deltabeston  Wires  &  Cords 

D.  &  W.  Oil  Cutouts 

Insulating  Materials 

Arrow  "E"  Specialties 

"Jewell"  Portable  and 
Switchboard 
Instruments 


International  Machinery  &  Supply  Co.  Ltd. 


421  ST.  JAMES  STREET 


MONTREAL,  QUE. 


HEMCO 


Tu-Lite 


These  devices  are  made  from  the  new 
high  heat  INSULATION  known  as 
"GAVENITE." 

This  material  is  made  in  Canada  under 
the  personal  supervision  of  Mr.  Gaven 
the  inventor. 

Every  business  man  is  aware  of  the 
great  scarcity  of  raw  materials  to-day. 

We  therefore  ask  our  customers  to  be 
patient  with  us  when  shipments  are 
not  made  as  promptly  as  they  desire. 


Weatherproof 
Socket 


HESSCO  EUICTRIC  MFG.  CO. 
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Electrical  Devices  Which  Build  Good 
Will  for  Central  Station  Service 


Every  electrical  device  on  the  cen- 
tral station  line  which  gives  reliable 
service  is  a  builder  of  good  will,  an 
active  promoter  of  central  station 
service.  And  as  a  rule  central  sta- 
tions find  that  they  can  recommend 
devices  which  are  R  &  M  Motor 
equipped,  with  assurance  that  they 
will  give  such  service. 

The  R  &  M  Motor  is  not  only  in- 
surance of  reliable  power  for  the 
equipment,  but  it  is  also  the  best  evi- 
dence that  the  manufacturer  is  build- 
ing his  outfit  on  a  quality  basis 
throughout. 

The  Blessing  Fruit  Juice  Extractor 
is  one  of  the  new  R  &  M  equipped  de- 
vices which  is  creating  new  business 
and  winning  good  will  for  central 
stations  everywhere.  The  part  the 
R  &  M  Motor  has  performed  in  the 
success  of  this  device  is  best  shown 
by  the  following  extract  from  a  let- 
ter recently  received  from  Mr.  C.  B. 
Blessing. 

"Before  manufacturing  any  quantity  we  were 
told  that  our  extractors  positively  could  not  be 
made  to  operate  satisfactorily  on  account  of  the 
difficulty  in  getting  a  satisfactory  motor,  that  is, 
a  motor  which  would  operate  under  such  trying 
conditions  as  regards  overload,  ventilation,  and 
dampness. 

"The  large  quantity  of  R  &  M  Motors  we  are 
using  is  ample  evidence  that  your  motor  is  giv- 
ing perfect  satisfaction,  and  in  fairness  to  you 
we  wish  to  add  that  a  great  deal  of  our  success 


is  directly  due  to  the  substantial  start  you  have 
given  us,  not  only  as  regards  quality  of  motors 
but  also  to  your  co-operation  in  other  ways." 

For  similar  reasons  manufacturers  of 
motor-driven  devices  for  every  service 
are  powering  their  output  with  R  &  M 
Motors.  They  find  this  motor  insures 
reliable  service,  the  kind  which  builds 
preference  for  their  product.  And  cen- 
tral stations  find  for  the  same  reason 
that  they  are  always  safe  in  recommend- 
ing devices  which  are  so  equipped. 


THE  ROBBINS  &  MYERS  CO.,  SPRINGFIELD,  OHIO, 

New  York,  Philadelphia,  Boston,  Buffalo,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  San  Francisco. 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


Dawson   i  Co., 
Montreal 


Ltd. 


La  Cie  Codere  A  Fils,  Inc. 
Sherbroolce 


Mechanics  Supply  Co.,  Ltd 
Quebec 


Eastern  Electric  Co.        John  Starr.  Son  &  Co..  Ltd.  Great  West  Electric  Co.  Rogers   Electric   Co.,  Ltd. 

St.  John  '  Halifax  Winnipeg  Toronto 

Uobbins  &  M^ers  Motors 
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TO  Our  Many  Customers  and 
Friends  throughout  the 
Electrical  Industry,  We  extend 
our  thanks  for  their  valued  and 
generous  patronage  during  the  ^  . 
year  1919. 

At  the  same  time  we  wish  them  — 
all  a  Very  Merry  Christmas 
and  a  New  Year  of  Health, 
Happiness  and  Prosperity. 


Jefferson  Glass  Co.  Limited 


Factory  and  Head  Office :  388  Carlaw  Ave. 
Down  Town  Show  Rooms :      164  Bay  Street 


TORONTO 


MONTREAL 

285  Beaver  Hall  Mil 


WINNIPEG 
Scott  Block 


VANCOUVER 
325  Howe  Street 
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Something  New  in  Rates — An  '  Member  of 
Family  May  Use  Weekly  Dollar  Pass 

In  order  to  i)ro\i(le  cheap  carfare  for  its  regular  patrons, 
and  at  the  same  time  induce  a  more  general  use  of  the 
street  cars,  the  electric  railway  company  of  Racine  is  now 
selling  a  weekly  pass,  good  from  early  Monday  morning 
until  the  next  Sunday  m,idnight — a  full  seven  days.  Every 
conductor  has  passes  for  sale.  The  pass  costs  $1  and  is 
transferable,  so  that  any  member  of  the  family  can  use  it. 
It  is  good  on  any  street  car,  at  any  time  of  the  week,  for  as 
many  rides  as  you  care  to  take.  All  yoii  have  to  do  is  to 
show  it  to  the  conductor  when  entering  the  car,  no  need 
to  make  changes,  pay  fares  or  ask  for  a  transfer. 

This  company  is  the  first  on  the  continent  we  believe,  to  try 
out  this  experiment.  It  believes  that  the  universal  use  of  passes 
would  speed  up  service  by  eliminating  delays  where  a  large 
number  of  people  get  on  the  cars  and  have  to  wait  while 
someone  ahead  hunts  for  change.  The  plan  does  away  with 
all .  question  about  validity  of  transfer  or  tickets  in  cases 
where  the  time  of  day  is  involved;  it  means  comfort  and 
efficiency;  by  removing  congestion  at  the  car  entrance  it 
reduces  chance  of  accidents  and  mistakes;  by  reducing  the 
work  of  conductors,  it  leaves  them  free  to  watch  out  for  the 
safety  and  comfort  of  passengers.  In  introducing  this  in- 
novation to  the  public,  the  company  made  the  following 
statement: 

There  is  hardly  a  family  in  Racine  which  does  not 
spend  mjore  than  $1.00  a  week  for  street  car  fare. 

By  using  a  pass,  you  will  save  money  if  members  of 
your  family  ride  on  an  average  of  three  times  a  day.  If 
the  husband  rides  to  work  and  back,  and  the  wife  rides 


down  town  and  back  each  day  on  a  pass,  the  average  cost 
per  ride  would  be  hardly  more  than  3J/^  cents.  It  would 
mean  38  rides  for  $1.00. 

But,  in  addition  to  that,  you  have  the  privilege  of  rid- 
ing as  often  as  you  wish.  When  it  is  raining  it  is  often 
desirable  to  ride  only  a  block  or  two;  with  a  pass  this 
costs  nothing.  The  pass  will  take  someone  to  the  theatre 
in  the  evening,  and  to  an  outing  on  Saturday  or  Sunday. 
Hy  riding  to  the  store  to  shop,  instead  of  telephoning,  the 
housewife  can  buy  more  economically. 

Besides  the  financial  saving,  the  use  of  the  pass  doe; 
away  witli  the  necessity  of  fumbling  for  cliange,  asking  for 
transfers,  or  getting  onto  cars  at  transfer  points  if  you  pre- 
fer to  get  on  some wli ere  else. 


B.  C.  Technical  Association  Urging  Improve- 
ment in  Status  and  Salary  of  Engineers 

The  lu-ilish  Columbia  Technical  Association  held  its 
usual  monthly  general  meeting  on  the  17th  November,  in 
the  Board  of  Trade  rooms,  Vancouver.  Satisfactory  reports 
were  made  on  various  phases  of  the  Association's  activities, 
and  iiew  plans  for  future  action  were  outlined.  The  associ- 
ation has  taken  an  active  part  in  endeavoring  to  improve 
the  status  and  salary  grading  of  technical  men  in  the  Do- 
minion Civil  Service,  and  for  several  months  past  has  been 
in  constant  correspondence  with  the  authorities  at  Ottawa 
regarding  the  matter.  Similar  action  has  also  been  taken 
with  regard  to  the  regrading  taking  place  under  the  Pro- 
vincial Civil  Service  Commlission.  The  committee  report  at 
the  meeting  indicated  that  while  the  Provincial  Civil  Service 
Association  was  given  an  opportunity  of  conferring  through 
a  committee  with  the  regrading  authorities,  the  committee 
chosen  did  not  contain  a  representative  of  the  technical  men 
in  the  service.  So  while  the  Civil  Service  Association  might 
perform  valuable  functions  for  the  general  clerical  branches 
of  the  service,  it  appeared  that  in  this  instance  the  inter- 
ests of  the  technical  men  were  not  being  adequately  pre- 
sented. A  delegation  was  appointed  which  left  for  Victoria 
the  following  day  to  interview  the  Civil  Service  Commis- 
sio;ier  on  the  matter. 

.A.  d'scussion  took  place  on  the  hitherto  inadequate  part 
which  en.uineers  and  other  technical  men  have  taken  in  pub- 
lic matters,  resulting  in  it  bemg  left  to  non-technical  men 
to  occupy  public  positions",  which  vested  them  with  control 
over  expenditure  of  money  on  engineering  and  other  tech- 
nical work.  A  Public  Service  committee  was  formed  with 
instructions  to  work  to  promote  and  encourage  increased  in- 
terest among  technical  men  in  municipal  provincial,  and 
Dominion  government  afifairs. 


Industrial  Democracy^ — Every 
Man  a  Capitalist 

According  to  ex-President  Taft  of  the  United  States, 
who  has  made  a  personal  study  of  the  conditions  surround- 
ing the  coal  miners'  strike,  there  is,  as  usual,  something  of 
blame  on  both  sides.  He  cannot  agree  entirely  with  the  at- 
titude of  the  employers,  while  on  the  other  hand  the  work- 
men seem  to  have  been  seeking  a  share  of  "all  the  profits 
they  had  ever  heard  of,"  or  some  such  expression.  The  one 
undisputable  fact  seems  to  stand  out,  however,  that  there 
is  need  for  a  little  "give  and  take"  on  both  sides — and  the 
same  is  true  of  almost  every  industrial  dispute.  The  only 
way  to  attain  any  real  results  seems  to  be  for  each  side  to 
place  its  prejudices  and  bitter  feelings  in  the  background 
for  the  time  being  and  consent  to  take  part  in  an  open, 
frank  discussion  of  the  whole  situation. 

Perhaps  the  one  thing  that  employers  forget  oftenest 
is  that  every  human  being  resents  being  made  into  a  mach- 
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iiie.  He  longs  for  an  opportunity  to  assert  his  individuality, 
however  insignificant  a  thing  that  may  be.  Hence  the  big 
moral  effect  of  giving  the  employee  some  voice,  however 
small,  in  the  management  of  the  lousiness  with  which  he 
is  connected.  He  is  now  a  capitalist — before,  he  was  only 
capitalized. 

We  are  printing  in  this  issue  the  first  section  of  a 
description  of  an  aparently  very  effective  scheme  of  this 
"industrial  democracy" — this  giving  the  employee  a  voice 
in  the  shaping  of  his  own  destinies.  In  this  case  the  results 
gained  rest  largely  with  the  employees.  Greater  production 
means  bigger  earnings  for  all.  Further  than  that  the  em- 
ployees, as  a  group,  profit  or  suffer  together.  If  there  is 
incompetence,  or  laxity,  on  the  part  of  any  one  individual 
the  loss  is  distributed.  This  tends  to  make  every  employee 
desirous  not  only  of  doing  all  he  can  himself,  but  of  seeing 
that  all  fellow  employees  do  the  same.  The  indirect  value 
of  the  system,  therefore,  is  greater  than  the  direct  effect, 
and  it  follows  automatically. 

High  costs  of  living  doubtless  have  a  big  influence  on 
the  present  labor  situation;  also  the  constantly  recurring 
desire  for  more  pay,  but  the  cause  at  the  root  of  unrest, 
if  we  don't  misread  the  times,  is  that  men  want  recogni- 
tion as  individuals,  want  more  responsibilty.  To  simply  do 
his  duty  according  to  some  one  else's  estimate  of  that  term 
no  longer  satisfies  the  human  mind.  He  is  still  anxious  to  do 
his  duty,  but  he  asks  that  he  have  a  hand  in  laying  out  the 
plan. 


Effective  Work  of  "Adequate  Outlets 
Committee" 

At  a  conference,  held  in  Chicago  last  month,  of  the 
"Adequate  Outlets  Committee"  of  the  National  Electric 
Light  Association,  it  was  recommended  that  electrical 
manufacturers  and  others,  in  showing  their  electrical  de- 
vices through  printed  advertisements,  should  illustrate  them 
as  connected  with  proper  base  outlets  rather  than  attached 
to  lighting  fixtures  as  in  the  past.  The  idea  of  course  is 
to  educate  the  public.  As  long  as  advertisements  show 
electrical  appliances  attached  to  lighting  fixtures,  just  so 
long  will  the  public  believe  that  that  is  the  most  approved 
way  to  use  them.  The  picture  of  an  appliance  attached  to 
a  wall  plug  will  naturally  have  the  opposite  effect,  namely, 
it  will  train  the  householder  into  thinking  that  if  he  wants 
electrical  appliances  he  must  equip  his  home  with  base 
outlets.  It  will  follow  then  that  the  householder  will  de- 
mand these  things  of  his  architect  when  he  is  building  or 
from  his  contractor  when  he  is  having  his  house  re-wired 
or  having  additions  made  to  his  wiring  equipment. 

This  is  a  move  in  the  right  direction  and  the  whole 
electrical  industry  should  take  cognizance  of  the  fact.  Deal- 
ers should  be  particularly  careful  that  the  illustrations  in 
their  advertisements  are  properly  designed. 


Use  Wired-Wireless  on  Transmission  Lines 

The  Canadian  Independent  Telephone  Association  held 
their  fourteenth  annual  convention  in  the  Carls-Rite  Hotel, 
Tfjronto,  recently.  Among  the  items  on  the  programme 
was  an  address  by  Mr.  F.  E.  Welister  of  the  Noisy  River 
Telephone  Co.,  who  urged  that  advantage  be  taken  of  the 
recent  invention,  known  as  "Wired  Wireless,"  by  which  it 
was  possible  to  utilize  any  metal  circuit  for  the  transmis- 
sion of  a  number  of  voice  messages.  It  was  suggested  that 
the  network  of  hydro  transmission  lines  which  cover  the 
Province  could  be  utilized  for  this  inventitjn  hy  the  Inde- 
pendent Telephone  Companies  thus  providing  them  witli 
long  distance  connection — a  feature  so  much  needed  to 
make  them  independent  of  the  comi)eling  Hell  system.  Mr. 


William  J.  Herdman  of  the  Canadian  Machine  Telephone 
Co.,  Toronto,  dealt  at  some  length  with  the  technical  side 
of  this  question. 

The  Legislative  Committee  of  the  association  was  auth- 
orized to  continue  the  fight  to  have  long  distance  connec- 
tions provided  over  the  Bell  Telephone  System  at  the  regu- 
lar rates  for  such  service  and  without  extra  charge  for  con- 
necticjn  to  the  local  system. 

The  officers  elected  for  the  following  year  were;  Hon- 
orary president,  F.  S.  Scott,  Brussels,  Morris  and  Grey 
Municipal  Telephone  System,  Brussels,  Ont.;  president,  My- 
ron A.  Gee,  Erie  Telephone  Company,  Selkirk,  Ont.;  vice- 
president,  A.  MacLean,  Bruce  Municipal  Telephone  System, 
Paisly;  secretary,  A.  Hoover,  Green  River;  treasurer,  F.  D. 
MacKay,  Canadian  Machine  Telephone  Co.,  Toronto. 


Court  Frowns  on  Monopoly  at  Sorel 

Mr.  Justice  Bruneau,  in  a  recent  judgment  rendered  in 
the  Superior  Court  at  Sorel,  criticized  a  commercial  coali- 
tion which  he  said  had  evidently  been  formed  by  certain 
tradesmen  of  that  town  for  the  purpose  of  raising  prices 
unreasonably,  and  in  a  manner  opposed  to  the  public  good. 
In  the  instance  decided  one  hundred  per  cent,  profit  was 
admittedly  charged  alike  for  goods  supplied  and  work  exe- 
cuted.   The  court  cut  down  the  profit  to  thirty  per  cent. 

Napoleon  Latraverse  engaged  J.  Octavien  Peloquin  to 
make  certain  electric  lighting  installations  in  his  hotel.  No 
price  was  agreed  upon,  and  when  the  work  was  concluded 
Peloquin  sent  in  a  bill  for  $325.82.  Latraverse  considered 
the  charge  was  exaggerated  and  engaged  three  qualified 
men  to  make  an  estimate  of  a  fair  value  of  the  work.  They 
concluded  that  $185.08  would  be  reasonable  payment,  and 
Latraverse  thereupon  offered  to  pay  Peloquin  $200  in  full 
settlement  of  his  account.  The  offer  was  refused  and  Pelo- 
quin took  action  in  the  Superior  Court  to  recover  $325.82 
from  Latraverse. 

Mr.  Justice  Bruneau,  in  deciding  the  issue,  made  a  de- 
tailed examination  of  the  account,  which  was  made  up  of 
a  charge  of  $209.52  for  materials  supplied  and  $116.30  for 
labor.  Defendant,  His  Lordship  said,  admitted  that  these 
sums  included  profits  of  one  hundred  per  cent,  under  both 
heads,  and  the  evidence  revealed  that  the  time  charged  for 
was  exaggerated  as  well  as  the  price.  The  work  was  exe- 
cuted in  1918  during  which  year  the  Judge  said  plaintiff 
had  done  business  amounting  to  $20,000. 

The  price  he  had  charged  in  this  instance  was,  accord- 
ing to  the  proof,  the  current  rate  at  Sorel,  which,  it  was 
said,  had  been  fixed  according  to  a  convention  between  three 
electrical  contractors  in  Sorel.  This  convention,  Justice 
Bruneau  said,  constituted  a  monopoly.  It  was  an  act  which 
annulled  all  competition,  increased  the  price  of  certain  things 
and  enabled  the  parties  to  the  agreement  to  enrich  them- 
selves at  the  expense  of  the  public.  While  merchants  were 
allowed  to  organize  for  the  protection  of  their  common  in- 
terests, it  was  conditionally  upon  the  public  interests  not 
Ijeing  unjustly  affected  by  unreasonable  profits. 

"An  understanding  such  as  that  which  intervened  be- 
tween the  plaintiff  and  the  other  electrical  contractors  of 
Sorel,"  said  Justice  Bruneau,  "is  contrary  to  liberty  of  com- 
merce, work  and  industry,  as  tending  to  give  them  prices 
higher  than  what  free  competition  would  give." 

In  the  circumstances  established  by  the  evidence,  the 
Judge  said  that  plaintiff  ought  to  have  been  satisfied  with 
the  offer  of  $200  which  defendant  made  to  him  in  full  pay- 
ment for  the  work  done  and  materials  supplied.  Judge  Bru- 
neau concluded  by  placing  the  value  of  the  plaintiff's  work 
at  $152.01,  to  which  the  court  would  add  thirty  per  cent., 
which  the  Judge  considered  was  a  fair  profit.  This  made 
a  total  of  $197.61,  and  at  thirty  per  cent,  profit  would  give 
])laintiff  an  income  of  $6,000. 
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Electric  Spot  and  Fusion  Weldin 

A  Detailed  Resume  of  the  Progress  and  the  Present  Status  of  This  Valuable  Com- 
mercial Art — Illustrations  of  Various  Types  of  Joints  (Continued) 


By  F.  Keith  D' Alton* 


The  tests  of  a  weld  are  ratlier  interesting,  since  from 
the  appearance  of  the  surface  of  the  metal  in  a  cross  sec- 
tion of  the  weld  it  is  impossible  to  judge  whether  the  add- 
ed metal  is  pure  or  is  full  of  oxides.  The  tests  consist  in 
hammering  and  bending  sample  welds  and,  in  addition,  by 
corrosion,  using  an  etching  fluid  which  will  readily  attack 
any  oxides  present.  In  performing  the  corrosion  test,  the 
metal  is  filed  and  polished  to  a  high  finish,  and  then  an 
etching  fluid,  consisting  of  a  solution  of  iodine  and  potas- 
sium iodide  in  water  is  applied.  This  first  attacks  the  ox- 
ides, causing  pitting,  and  thereby  enabling  the  observer  to 
determine  quickly  whether  such  an  impurity  is  present  in 
too  great  proportions. 

In  welding  by  any  process  there  are  two  extremes  whicii 
must  be  avoided;  one  is  "overlap,"  Fig.  9,  and  the  other  is 
excessive  "penetration,"  Fig.  10.  If  our  electrode  ma- 
terial (metallic)  has  a  low  melting  point  in  comparison  with 
that  of  the  metal  itself,  we  get  "overlap"  and  small  penetra- 
tion. On  the  other  hand  if  our  electrode  material  has  too 
high  a  melting  point,  overlap  will  be  absent  and  deep  pene- 
tration will  result.  In  just  the  same  way,  Fig.  11,  too  high  a 
current  will  produce  too  much  penetration  and  possibly  un- 
necessary stresses,  whereas  low  arc  current  gives  poor  pen- 
etration, much  overlap  and  a  tendency  for  the  electrode  to 
"freeze"  to  the  metal. 

The  required  diameter  of  the  electrode  must  be  care- 
fully determined,  since  too  large  an  electrode  gives  an  un- 
stable arc  and  decreases  the  rate  of  deposition,  while  too 
small  an  electrode  deposits  metal  rapidly,  even  before  the 
metal,  has  been  properly  liquefied,  causing  overheating,  soft- 
ening of  the  electrode  and  overlap  of  the  added  metal  on  the 
original  material.  In  welding,  heating  should  be  localized 
to  avoid  undue  disturbance  of  the  structure  of  the  surround- 
ing original  metal.  For  a  good  weld,  Fig.  12,  it  is  neces- 
sary to  have  good  dififusion  of  the  fused  metal  into  the 
work,  without  excessive  stresses  or  any  abrupt  line  of  divi- 
sion. Penetration  may  be  judged  roughly  by  the  depth  of 
the  arc  crater.  Fig.  13,  but  this  method  can  be  used  only 
when  the  welding  has  been  carefully  done,  as  an  interrup- 
tion of  the  arc  while  welding  will  cause  a  deep  crater  to  be 
formed,  due  to  the  shrinkage  of  the  metal  on  cooling.  To 
secure  good  penetration  a  short  arc  should  be  used  and  the 
arc  travel  should  be  slow.  The  difficulty  of  maintaining  a 
steady  arc  is  increased  greatly  by  the  presence  of  strong 
air  currents.  It  is  preferable,  therefore,  to  use  a  booth  to 
prevent  rapid  air  movement,  and  also  to  protect  other  work- 
men from  the  efYects  of  the  brilliant  rays  of  the  arc.  The 
inside  of  the  booth  is  usually  painted  a  dull  black  to  prevent 
arc  reflection. 

Electric  Arc  Welding  Equnpment 

In  a  ijrevious  i)aragraph  it  was  stated  that  both  direct 
and  alternating  currents  were  used  for  arc  welding.  Al- 
though the  accessories  are  the  same  which  ever  current 
supply  we  use,  the  chief  piece  of  equipment  for  alternating 
current  welding  is  a  single  phase  high  reactance  transform- 
er, while  the  equipment  for  direct  current  consists  of  a 
carefully  designed  generator  and  a  more  or  less  elaborate 
control  system.  The  alternating  current  equipment  at  pre- 
sent used  has  a  maximum  current  capacity  of  300  amperes 
in  the  secondary  circuit,  while  the  direct  current  apparatus 
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is  ljuilt  in  cajiacities  ranging  from  200  am])eres  to  1,000 
amperes,  or  higher.  The  reason  for  this  is  that  the  alter- 
nating current  jjrocess  is  more  suitable  for  welding  where 
200  amperes  is  the  largest  current  required,  while  the  direct 
current  system  is  used  for  cutting  as  well,  and  it  is  fre- 
quently desirable  to  use  a  much  higher  current  than  for  weld- 
ing. 

Direct  current  systems  are  of  two  kinds,  namely  "Con- 
stant Potential"  and  "Constant  Energy."  In  the  constant 
potential  system,  a  compound-wound  generator,  driven  by 
any  capable  source  available,  is  used  to  supply  the  current. 
This  machine  is  designed  to  deliver  current  at  a  constant 
potential  of  60  volts,  but  since  the  voltage  required  at  the 


Current  J 
too  low 


too  high 


Fig.  9  (Upp:r  left) — ExccE^i-e  overlap. 

Fig.  10  (Upper  right) — Excessive  penetration. 

Fig,    11    (Middle) — Current  extremes. 

Fig.   12  (Lower  left) — Normal  weld. 

Fig,   13   (Lower  right) — Interrupted  arc. 


arc  ranges  from  20  volts,  for  the  metallic  electrode,  to  40 
volts  for  the  carbon  electrode,  a  ballast  resistance  must  be 
inserted  in  the  circuit  to  cut  down  the  voltage.  This  ballast 
resistance  gives  desirable  voltage  variations  at  the  arc,  but 
the  energy  spent  in  such  a  resistance  is  entirely  wasted. 
In  cases  where  several  operators  are  drawing  current  from 
the  same  machine,  however,  there  is  no  other  satisfactory 
scheme.  Branch  circuits  are  run  from  the  main  panel  to 
auxiliary  panels,  each  of  which  supplies  an  individual  opera- 
tor. On  the  main  panel  is  placed  a  main  circuit  breaker,  a 
contactor,  a  relay  and  a  dial  switch,  by  means  of  which  the 
ballast  resistance  in  circuit  is  set  at  such  a  value  that  the 
current  for  welding  is  kept  within  desired  limits.  The  oper- 
ator first  sets  the  dial  switch  in  the  position  which  in  his 
estimation  gives  the  most  suitable  current  for  the  work  he 
is  about  to  do.  He  then  strikes  the  arc.  If  the  current  drawn 
be  too  great,  or  the  electrode  freezes  to  the  material  being 
welded,  the  relay  trips  out  the  contactor,  then  draws  it  in 
again  and  this  contactor  keeps  on  functioning  until  the 
operator  interrupts  tlie  arc.  It  is  a  signal  to  him  that  ad- 
justments are  not  right.  Fig.  14  shows  the  wiring  of  the 
main  and  auxiliary  panels.  Each  auxiliary  panel  contains 
the  same  controlling  equipment  as  the  main  panel  with  the 


Decerr.ber  15,  1919 


THE  ELECTRICAL  NEWS 


31 


exception  of  the  main  circuit  breaker,  generator  field  rheo- 
stat, field  switch  and  instruments  which  it  is  not  necessary 
to  duplicate. 

For  single  operator  systems,  the  ballast  resistance  scheme 
may  be  used,  but  research  and  experiment  have  enal)led  most 
manufacturers  to  introduce  improvements  chiefly  in  gener- 
ator design,  whereby  the  machine  takes  care  of  voltage 
variations  and  the  ballast   resistance   is  unnecessary.  The 
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Fig.  14 — Wiring  of  main  and  auxiliary  panels 

efficiency  of  the  equipment  is  thereby  increased  tind  the  con- 
trol much  simplified.  I  will  attempt  to  describe  in  a  more 
or  less  general  way  the  manner  in  which  these  automatical- 
ly regulated  variable  voltage  generators  operate.  The  de- 
signer endeavors  to  obtain  a  voltage  current  characteristic 
with  voltage  increasing  as  current  decreases,  so  that  through 
a  given  range  of  operation  the  output  of  the  generator  will 
be  constant.  Such  a  characteristic  curve  is  dotted  on  Fig. 
1.).  The  result  is  the  "constant  energy"  generator,  which  is 
used  as  a  source  of  supply  for  the  "constant  energy"  sys- 
tem. 

If  the  reader  be  fairly  familiar  with  the  characteristics 
of  separately  excited,  shunt,  and  cumulatively  compound 
wound  generators.  Fig.  15,  he  may  readily  see  that  a  sep- 
arately excited  machine  with  an  additional  series  field  wind- 
ing, if  connected  so  as  to  oppose  the  flux  caused  by  the 
separate  excitation  of  the  main  poles,  will  have  characteris- 
t'cs  approaching  those  desired.  A  machine,  operating  on 
this  principle  was  placed  on  the  market  several  years  ago, 
and  has  given  exceedingly  satisfactory  results.  The  excit- 
ation is  obtained  from  a  small  self-excited  generator  mount- 
ed on  the  main  generator  shaft,  having  its  field  controlled 
by  a  suitable  rheostat.  A  generator  of  this  type  gives  a 
practically  constant  output  over  a  limited  range  of  current 
variation.  Fig.  15,  Curve  A.  In  order  to  make  the  machine 
equally  suitable  for  higher  current  values,  an  adjustable 
shunt  is  placed  across  the  series  winding.  Adjustment  of 
this  shunt  changes  the  strength  of  the  series  field  coils  in 
their  differential  action  on  the  main  field.  The  shunt  is  ad- 
justed by  means  of  a  switch  on  the  control  panel  and  the 
operator  sets  this  switch  in  the  desired  position  before  strik- 
ing the  arc.  Relays  and  contactors  are  not  necessary  as 
the  dropping  voltage  characteristic  makes  it  practically  im- 
possible to  injure  the  machine  by  overload.  On  a  short  cir- 
cuit the  current  does  not  exceed  120  per  cent,  of  the  operat- 
ing value. 

In  order  to  obtain  a  similar  characteristic  and  at  the 


same  time  dispense  with  the  exciter,  one  manufacturer  has 
placed  on  the  market  a  self-excited  machine  of  quite  unique 
design.  The  generator  consists  of  a  two  pole  armature  in 
a  frame  with  four  poles  of  equal  cross  section  and  located 
symmetrically.  (A  theoretical  winding  diagram  is  shown 
in  Fig.  16)  The  two  diametrically  placed  poles,  horizontally, 
contain  only  shunt  windings,  and  will  be  referred  to  as 
shunt  wound  poles.  The  diametrically  opposite  poles,  ver- 
tically, each  contain  a  similar  shunt  winding  and.  in  addi- 
tion a  differentially  connected  series  winding  with  taps 
brought  out  to  the  control  panel  for  varying  the  number 
of  effective  turns.  .\t  no  load  two  adjacent  poles  (say  left 
and  upper)  are  of  the  same  polarity  and  strength,  the  other 
two  poles  are  of  equal  strength,  but  opposite  in  polarity. 
In  this  way  the  component  voltages  induced  in  the  arma- 
ture coils  by  the  two  successive  poles  (left  and  top)  are 
additive,  and  the  machine  is  so  designed  that,  at  no  load, 
each  component  is  30  volts — giving  60  volts  at  the  brushes. 

As  load  increases  the  differential  windings  on  the  poles 
diametrically  opposite,  vertically,  have  more  and  more  ef- 
fect in  reducing  the  strength  of  these  two  poles  and  there- 
by reducing  the  component  voltage  caused  by  these  poles. 
This  does  not  affect  the  two  shunt  poles,  which  remain 
constant,  keeping  their  voltage  component  in  the  armature 
steady  at  30  volts.  A  third  brush  is  used,  being  placed  mid- 
way between  the  main  brushes.  By  means  of  this  brush 
the  constant  30  volt  component  is  used  for  excitation  in  the 
shunt  windings.  As  the  current  increases  and  the  variable 
comi)onent  of  voltage  is  reduced,  voltage  between  the  main 
l)rushes  is  also  reduced. 

If  the  current  keeps  on  increasing,  soon  the  series  wind- 
ing on  the  differentially  compound  wound  poles  neutralizes 
the  effect  of  the  shunt  winding  on  those  poles;  the  variable 
voltage  component  is  then  equal  to  zero  and  the  terminal 
voltage  will  be  equal  to  the  constant  component.  Further 
increase  in  current  will  reverse  these  compound  wound 
poles  giving  a  negative  variable  component,  thereby  reduc- 
ing the  terminal  voltage  below  30  volts.  By  this  means,  the 
voltage  drops  as  current  increases  (Curve  B,  Fig.  15),  and 
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Fig.  15 — Characteristics  of  various  types  of  generators 

we  obtain  a  volt-ampere  characteristic  showing  an  approxi- 
mately constant  power  output  over  a  given  range  of  car- 
rent  variations. 

The  generator  is  designed  to  give  60  volts  at  no  load, 
and  to  reduce  this  voltage  to  20  volts  when  delivering  full 
rated  current.  With  a  short  circuit  on  this  generator  the 
current  will  not  be  excessive,  so  that  the  control  is  quite 
simple,  consisting  chiefly  of  a  dial  switch  by  which  the  op- 
erator selects  the  number  of  effective  turns  in  the  series 
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field  so  tliat  the  desired  voltage  current  characteristic  is  ob- 
tained. A  volt  meter,  ammeter,  and  generator  field  switch, 
together  witli  a  main  switch  are  also  supplied  on  this  pan- 
el. The  volt-ampere  curves,  with  different  numbers  of  ef- 
fective series  turns  are  shown  in  Fig.  17.  A  macliine  of 
this  design  is  now  on  the  market.  It  is  sufficiently  rugged 
to  withstand  repeated  and  sudden  variations  of  the  load 
from  no  load  to  the  short  circuit  value  of  current.  Tests 
indicated  that  the  machine  does  not  require  any  external 
protection,  having  such  inherent  characteristics  as  will  pro- 
tect it  under  all  service  conditions.  Two  of  these  generators 
may  be  parallel,  and  they  will  operate  satisfactorily,  with- 
out an  equalizer  bus,  giving  larger  currents.  Each  machine 
is  provided  with  two  interpoles  placed  between  poles  with 
similar  polarity  at  no  load.  Commutation  is  sparkless,  on 
the  main  brushes  and  very  good  on  the  third  brush. 

In  comparing  these  two  types  of  constant  energy  gen- 
erators, it  will  be  noted  that,  in  principle,  there  is  a  great 
similarity.  Each  has  a  steady  excitation  and  no  adjustable 
differential  series  winding.  Different  methods  are  used  for 
adjusting  the  effectiveness  of  the  series  winding,  but  the 
net  result  is  practically  the  same.  Consequently  we  expect 
somewhat  similiar  characteristics,  and  such  we  do  obtain. 

In  addition  to  the  constant  energy  generators,  there  js 
on  the  market  a  constant  energy  balancer  set  consisting  of 
a  cumulatively  wound  d.c.  motor  direct  connected  to  a  dif- 
ferentially wound  generator.  The  two  machines  are  con- 
nected in  series  across  a  125  volt  direct  current  power  sup- 
ply and  the  lines  for  the  welding  operation  are  taken  from 
the  generator  terminals.  This  set  is  suitable  for  metallic 
electrode  welding  only.  It  is  more  efficient  than  the  con- 
stant potential  generator  with  ballast  resistance  and  cheap- 
er to  install  than  the  constant  energy  generator  where  the 
power  supply  is  direct  current.  Its  chief  objectionable  fea- 
ture is  that  it  cannot  be  used  on  other  than  a  direct  cur- 
rent supply. 

Alternating  Current  Welding 

Having  discussed  the  features,  difficulties  encountered 
and  overcome,  and  the  characteristics  of  direct  current  weld- 
ing, we  will  now  consider  the  alternating  current  welding 
processes.  These  require  an  alternating  current  supply  at 
any  frequency  from  12^  to  500  cycles,  the  higher  frequences 
being  better  than  the  lower  ones,  as  the  arc  is  more  stable. 


welders  are  l^eing  installed,  they  should  be  distributed  on 
the  different  phases  to  equalize  the  load. 

Alternating  Current  vs.  Direct  Current 

We  have  mentioned  that  projjer  jjolarity  is  an  important 
consideration;  in  welding  with  alternating  current  we  can- 
not obtain  this  advantage  gained  by  having  the  material  the 
])ositive  electrode.  Hence  for  a  given  arc  direct  current 
welding  is  al)out  30  per  cent,  faster  than  alternating  current 
welding. 

The  power-factor  of  the  supply  for  an  alternating  cur- 
rent welding  system  varies  between   tlie  limits  of   12  per 


Fig.   16 — A  theoretical  winding  diagram 

A  special  transformer,  of  high  reactance,  is  used,  thereby 
enabling  the  transformer  to  take  care  of  short  circuits  and 
giving  the  desired  dropping  voltage  characteristic.  The 
transformer  has  several  taps  so  that  it  may  be  connected 
to  give  currents  suitable  for  the  work  being  done.  The 
whole  equipment  weighs  only  300  to  350  lbs.  and  is  readily 
portable.  No  control  panel  is  used  as  such  is  not  necessary. 

The  efficiency  of  one  of  these  transformers  ranges  from 
60  to  80  per  cent.  Each  transformer  is  designed  for  use  on 
one  phase  only,  so  that  in  any  installation  where  several 
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Fig.   17 — Volt-ampere  curves  with  different  numbers  of  effective 
series  turns. 

cent,  and  52  per  cent,  and,  consequently,  is  always  low.  The 
intermittent  nature  of  the  arc  current  has  an  objectionable 
effect  on  the  lines,  causing  noticeable  unsteadiness  of  volt- 
age. With  the  direct  current  system  the  motive  power  may 
be  of  any  sort.  If  it  be  an  alternating  current  electric  mo- 
tor, the  effect  on  the  power-factor  or  steadiness  of  the  sup- 
ply will  be  no  more  objectionable  than  for  any  other  mo- 
tor of  the  same  characteristics  carrying  a  similar  load. 
Great  skill  is  required  to  hold  the  alternating  current  arc 
steady,  especially  with  bare  electrodes.  In  a  sense  then,  the 
alternating  current  system  demands  flux  covered  electrodes 
to  do  the  best  work,  whereas  the  direct  current  system 
will  produce  good  results  with  the  bare  electrodes.  Inter- 
ruption of  an  arc  is  liable  to  cause  oxidation  in  the  crater. 
This,  combined  with  the  fact  that  the  overall  efficiency  of 
the  alternating  current  equipment  is  low,  makes  it  a  more 
costly  process. 

The  alternating  current  system  does  not  permit  the 
use  of  carbon  electrodes,  and  in  general  the  metal  in  the 
weld  is  more  porous  with  alternating  current,  especially  if 
the  frequency  be  below  60  cycles.  The  alternating  current 
system  cannot  be  successfully  used  for  cutting. 

On  the  other  hand,  the  alternating  current  equipment 
has  the  advantage  of  being  lighter  in  weight,  and  lower 
in  initial  cost. 

Direct  Current  vs.  Gas 

Gas  welding  is  preferable  for  thin  material,  whereas  arc 
welding  is  best  suited  for  the  depositing  of  large  amounts 
of  material.  In  welding  on  large  plates  direct  current  weld- 
ing produces  results  equal  to  gas  welding  and  is  cheaper. 

The  advantages  of  arc  welding  over  gas  welding  may 
be  summed  up  in  the  following: 

(a)  Cheapest  method  except  for  thin  material. 

(b)  No  danger  from  explosions. 

(c)  Results  are  more  reliable. 
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(d)  The  gas  tanks  have  to  be  transported  back  and 
forth;  no  similar  procedure  is  necessary  with  elec- 
tric welding. 

On  the  other  hand — 

(e)  The  gas  flame  does  not  emit  dangerous  rays  of 
light  and  does  not  give  the  very  intense  bright- 
ness. 

(f)  The  gas  flame  makes  a  very  much  neater  cut  than 
the  electric  arc  process,  on  plates  of  all  thicknesses 
cut. 

Comparing  the  oxy-acetylene  and  direct  current  arc 
processes  for  cutting  plates,  the  cost  is  the  same  up  to 
about  in.  thickness.    Gradually  the  cost  of  cutting  by 

the  gas  process  becomes  greater  than  by  the  electric  arc, 
until  at  6  in.  thickness,  the  former  is  about  GO  per  cent, 
greater  than  the  latter.  It  is  to  be  understood  that  this 
relation  will  vary  somewhat  with  the  type  of  work,  and 
the  skill  of  the  operator.  In  welding  it  is  found  that  at 
about  %  in.  thickness  the  gas  process  costs  are  equal  to 
the  costs  when  the  arc  process  is  used.  As  the  thickness  of 
the  metal  increases  the  gas  process  suffers  by  comparison, 
and  from  %  to  yi  in.  the  costs  by  gas  are  approximately 
double  that  where  the  arc  is  used.   In  general  then,  the  gas 


process  is  more  costly  than  the  direct  current  arc  process, 
except  for  thin  material. 

Protection 

The  electric  arc  with  iron  as  one  or  both  electrodes 
emits  ultra  violet  rays  which  are  injurious  to  the  eyesight 
and  also  to  the  body  of  an  operator.  As  a  protection  to  the 
eye.  a  face  mask  is  used  which  has  in  it  a  window  through 
which  the  operator  may  observe  the  action  of  the  arc. 
This  window  is  fitted  with  colored  glasses,  usually  two  red 
and  one  green  glass,  which  stop  all  ultra  violet  rays  from 
reaching  the  eye.  On  the  front  of  the  window  is  a  piece 
of  clear  glass  which  serves  to  prevent  sparks  or  flying  par- 
ticles from  cracking  the  colored  glass.  With  the  oxy- 
acetylene  welding,  only  a  clear  glass  is  necessary  to  give 
protection  to  the  eye  against  flying  pieces  of  metal. 

To  protect  the  body,  all  that  is  necessary  is  to  have  a 
pair  of  leather  gloves  on  the  hands  and  tighly  woven  cloth- 
ing on  the  body.  In  some  cases  the  operator  prefers  to  use 
a  leather  apron. 

Care  must  be  taken  to  avoid  reflection  of  these  injur- 
ious rays,  since  it  is  possible  for  the  rays  thus  to  reach  a 
part  which  was  thought  to  be  protected  and  the  eff'ect  may 
be  equally  serious. 


Experiences  in  Industrial  Democracy 

Description  of  Successful  Application  of  an  Interesting  Internal  Government 
Arrangement  in  a  Large  Manufacturing  Plant 

 ;  By  F.  L.  Fluerbach*  —  


NO  doubt  the  most  important  topic  in  the  mind  and 
on  the  tongue  of  every  business  man  to-day,  not 
only  in  this  great  country  of  ours,  but  all  over  prac- 
tically the  entire  world,  is  the  existing  unrest  and 
unfortunate  strife  between  capital  and  labor.  Many  of  our 
best  thinkers  are  deeply  interested  in  the  solution  of  this 
serious  problem,  feeling  that  this  tide  of  discontent  in  its 
mad  rush  toward  Bolshevism  must  be  stemmed  before  it 
reaches  the  point  where  it  will  do  a  good  deal  more  ham 
to  all  mankind  than  the  bloody  world-conflict  just  ended. 
The  various  systems  under  consideration,  some  old  ond 
some  new,  such  as  Shop  Committees  Plan,  Employees'  Re- 
presentation Plan,  Industrial  Relationship  and  Industrial 
Democracy,  may  differ  slightly  or  essentially  in  their  appli- 
cation to  practical  business,  but  they  all  aim  toward  a  bet- 
ter understanding  toward  representation  in  industry,  which 
is  the  problem  of  the  hour  with  business  owners  and  execu- 
tives, as  well  as  the  workers. 

The  plan  of  representation  Wm.  Demuth  &  Co.  adopted 
at  their  factory  in  Richmond  Hill,  Long  Island,  in  April, 
1917,  is  that  known  as  Industrial  Democracy,  introduced  by 
John  Leitch,  whom  most  of  you  probably  know  as  the 
author  of  the  very  interesting  book,  "Man  to  Man,"  which 
deals  with  this  very  important  subject,  and  gives  a  very 
detailed  and  comprehensive  description  of  industrial  demo- 
cracy. 

What  is  "Industrial  Democracy". 

To  have  Industrial  Democracy  is  to  have  some  internal 
plan  of  government  in  each  industrial  plant,  whereby  the 
employees  may  have  a  direct  voice  in  the  formulating  of 
such  policies  as  directly  affect  their  physical,  moral,  so- 
cial, and  economic  welfare,  as  well  as  that  of  their  families. 
This  means  length  of  hours,  character  of  work,  physical  sur- 
roundings under  which  they  work,  the  moral  influences  that 
surround  them,  the  freedom  of  self  expression,  and  the  ques- 

*Factory  Manager,  Wm.  Demuth  &  Co.,  Richmond  Hill,  N.Y.,  before 
recent  congress  of  the  National  Safety  Council. 


tion  of  wages  or  some  form  of  profit  and  loss  sharing. 
All  of  these  things  vitally  affect  the  employee  and  his  fam- 
ily. Therefore,  he  must  have  a  voice  in  their  control,  if  we 
are  to  have  Industrial  Democracy. 

Ethically  it  means  a  square  deal  in  wages  and  working 
conditions.  What  a  square  deal  in  wages  means,  no  living 
man  can  definitely  describe.  Some  people  consider  the  liv- 
ing wage  as  such — if  we  suppose  that  this  expression  can  be 
defined,  but  under  present  conditions,  and  perhaps  all  future 
conditions,  it  appears  a  certainty  that  labor  will  not  con- 
sider that  minimum  as  a  fair  wage,  nor  is  there  in  my  mind 
any  justifiable  economic  or  ethical  theory  which  makes  it  so. 

Labor  will  continue  to  demand  with  even  greater  solid- 
arity and  persistence,  collective  bargaining  with  regard  to 
wages,  hours,  working  conditions,  and  all  those  matters 
which  mutually  affect  employers  and  employees,  and  upon 
which  selfish  interests  are  bound  to  conflict  from  time  to 
time.  Whatever  may  be  decided,  and  temporarily  accepted 
as  a  fair  wage  and  just  working  conditions  will  not  stay 
decided,  or  really  be  decided,  unless  worked  out  in  joint 
man  to  man  conference  between  representatives  of  the  two 
sides.  This,  in  short,  is  the  essence  of  Industrial  Democra- 
cy— an  organization  and  a  spirit  in  which  all  concerned  shall 
have  effective  voice  in  matters  which  concern  all. 

Not  a  "Class"  Issue 

The  labor  problem  is  much  more  than  a  class  issue.  It  has 
steadily  risen  to  the  consciousness  of  mankind  from  econo- 
mics to  politics,  from  politics  to  ethics,  and  from  ethics  to 
a  world  issue  involving  the  very  safety  and  sanctity  of  gov- 
ernments and  societies. 

Better  relations  between  employers  and  employees  can 
best  be  arrived  at  by  granting  to  the  latter  a  greater  share 
in  the  consideration  of  matters  with  which  they  are  concern- 
ed and  about  which  their  entire  life  and  existence  centre 
to  a  great  extent. 

Labor  and  capital  are  meant  to  be  partners,  not  ene- 
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mies.  Tlieir  interests  are  common  interests,  not  opposed, 
and  neither  can  attain  the  fulles-t  measure  of  suc- 
cess and  prosperity  at  the  expense  of  the  other,  but  ,only 
in  company  and  by  co-operation  with  the  other.  In  an  ac- 
complishment of  this  sort  the  proper  relationship  of  the 
money-supplying  and  money-receiving  forces  would  natural- 
ly involve  industrial  peace,  which  cannot  be  secured  by  any 
conciliation  or  arbitration  scheme  thus  far  practised  or  tried 
out. 

Such  schemes  settle  disputes,  or  at  least  try  to  settle 
them,  only  after  they  have  arisen.  Industrial  democracy 
means  to  settle  disputes  before  they  arise  and  by  aiming  to 
reduce  to  a  minimum  the  development  and  intensity  of  hos- 
tile attitudes  and  putting  in  their  place  mutual  understand- 
ing and  the  effective  good-will  to  co-operate.  The  full  bene- 
fits of  co-operation  cannot  be  realized  unless  there  exists  a 
spirit  of  friendliness  among  those  who  have  come  together 
to  work  for  the  common  good  of  all.  Not  much  can  be 
accomplished  with  a  man  who  persists  in  believing  himself 
always  right,  for  to  him  it  is  the  whole  human  race  that's 
wrong.  Co-operation  means  that  individually-cherished  ideas 
must  at  times  be  shattered  and  give  way  to  the  will  of  the 
majority. 

Autocracy  Must  Go 

In  the  past,  the  employer,  generally  speaking,  regarded 
the  laboring  man  simply  as  a  necessary  means  to  the  produc- 
tive process,  whom  he  would  buy  as  cheaply  as  possible, 
just  as  he  would  make  his  purchases  for  materials,  endeav- 
oring to  make  as  much  profit  as  possible  out  of  both.  For- 
tunately this  attitude  is  undergoing  a  decided  modification, 
but  on  the  part  of  a  certain  type  of  employer  it  is  still  alto- 
gether too  prevalent.  Two  influences  are  bringing  about 
this  rapid  change  in  attitude. 

In  the  first  place,  employers  are  discerning  more  clearly 
the  meaning  of  loyalty,  and  now  can  see  that  this  spirit  can- 
not be  obtained  through  the  old  autocratic  attitude.  They 
are  beginning  to  realize  that  the  growth  of  their  business 
depends  upon  the  growth  of  the  people  in  their  organiza- 
tion, and  that  loyalty,  like  electricity,  works  only  when  there 
is  a  return  circuit. 

The  big  man  to-day  realizes  that  up  to  the  present  time 
hands  only  have  been  employed,  and  regrets  that  he  did  not 
see  years  ago  that  all  the  humans  in  his  place  had  not  only 
hands,  but  also  heads  containing  brains,  capable  of  adding 
intelligence  to  their  work,  which  means  a  larger  quantity 
and  better  quality  of  merchandise.  He  realizes  that  he  can- 
not get  the  activity  and  co-operation  of  these  brains  unless 
he  first  assures  these  people  of  a  square  deal,  and,  there- 
fore, takes  a  new  atitude  that  co-operation  is  far  better  than 
competition  between  employer  and  employee,  and  that  fair 
dealing  is  the  fundamental  and  basic  principle  on  which  rela- 
tions between  employers  and  employees  should  rest. 

Waste  of  Human  Resources 

In  these  days  of  efficiency  and  economy,  we  all  recog- 
nize— or  will  do  so  before  very  long — that  the  greatest 
waste  in  the  world  is  the  waste  of  our  human  resources,  and 
it  is  quite  natural  that  we  start  the  big  work  of  economy  in 
our  own  organization. 

Secondly,  there  is  more  general  recognition  of  the  fact 
that  political  democracy  without  a  measure  of  industrial  de- 
mocracy or  self  government  is  somewhat  hollow. 

The  fact  that  workingmen  have  been  fighting  in  Eur- 
ope to  make  the  world  safe  for  democracy  helps  to  sug- 
gest the  ideal  of  a  better,  more  thorough  and  truer  demo- 
cracy at  home,  and  it  is  generally  conceded  that  the  social 
and  economic  destinies  of  our  country  in  the  next  few  years 
depend  largely  upon  the  attitude  of  the  employers  toward 
industrial  democracy  within  their  respective  establishments. 

The  workingman  desires — yes,  demands  most  ennphatic- 


ally  in  some  cases — to  be  considered  a  human  being,  to  have 
proper  physical  conditions  surrounding  his  labor,  to  secure 
a  sufficient  return  to  give  his  family  the  right  kind  of  a  home 
and  education. 

Kealizing  the  need  of  a  better  understanding  1)etween 
our  employees  and  ourselves  to  stimulate  an  interest  in  their 
work  and  clear  from  our  industrial  pathway  some  of  the 
difficulties  which  you  all  have  faced  from  time  to  time, 
we  installed,  about  two  and  a  half  years  ago,  a  system 
of  organization  government,  generally  termed  and  known 
as  industrial  democracy. 

Took  Government  as  a  Type 

We  took  as  example  the  United  States  Government, 
which  having  been  established  and  carried  on  for  more 
than  140  years,  semed  a  pretty  fair  guide.  We  have  a  Cab- 
inet, Senate,  and  House  of  Representatives.  The  Cabinet 
consists  of  the  executive  officers  of  the  company,  with  Mr. 
Demuth  as  president  of  the  company,  acting  as  its  chair- 
man. This  body  is  not  elective,  its  personnel  existing  by 
virtue  of  position  in  the  organization.  It  is  primarily  an 
executive  body,  and  while  it  has  the  power  to  veto,  the 
same  has  never  been  used,  there  being  no  occasion  for  it. 
It  also  has  the  power  to  initiate  legislation,  by  making 
suggestions  in  a  message  to  the  Senate  or  House  of  Re- 
presentatives, which,  of  course,  may  or  may  not  be  accept- 
ed. 

The  Cabinet  meetings  have  before  them  the  bills  which 
have  been  passed  by  the  Senate  and  the  House,  and  also 
the  minutes  of  all  meetings  and  discussions,  which  give  a 
very  clear  conception  of  what  is  in  the  minds  of  our  peo- 
ple. The  Cabinet  deals  with  the  larger  and  more  inti- 
mate problems  of  management,  which  would  naturally 
come  before  a  meeting  of  executives.  Any  desired  change 
affecting  employees  in  the  least  manner  is  not  framed  as 
an  order,  but  put  in  the  form  of  a  suggestion,  stating  the 
reason  for  same  very  frankly  and  clearly,  and  is  sent  to 
the  Senate  or  House.  No  matter  what  its  fate  may  be,  it  is 
sure  of  a  full  and  complete  discussion  from  every  possible 
angle,  and  if  the  measure  be  rejected,  the  executives  may 
rest  assured  that  they  have  been  prevented  from  issuing 
an  erroneous  order  and  saved  from  the  results  thereof. 

The  Senate  also  "is  an  elective  body.  It  is  made  up  of 
about  thirty  foremen  and  heads  of  departments,  who  are 
in  positions  of  authority  over  the  workers  themselves.  It 
elects  a  president,  vice-president,  secretary,  and  sergeant- 
at-arms,  and  standing  committees,  and  special  committees 
as  the  occasion  may  demand.  Its  power  and  practices  are 
identical  with  those  of  the  House  of  Representatives. 

One  Representative  for  Each  Thirty  Workers 

The  House  is  the  popular  body  of  government,  being 
elected  by  secret  ballot  by  the  whole  body  of  workers. 
Each  department  has  representation — thirty  workers  elect- 
ing one  representative,  either  man  or  girl.  The  represen- 
tatives are  supposed  to  act  as  counsellors  within  their  de- 
partments, receive  all  complaints  and  suggestions  from  their 
fellow  workers,  and  in  turn  acquaint  them  with  the  doings 
of  the  legislative  bodies. 

The  Speaker  of  the  House  is  elected,  and  he  appoints 
committees,  through  whom  business  is  transacted  to  a  con- 
siderable degree.  Each  measure  is  generally  referred  to  a 
committee  to  investigate  and -report,  so  that  when  the  time 
comes  for  open  discussion,  all  available  facts  will  be  at 
hand. 

Meetings  of  the  Senate  and  House  are  held  weekly  and 
always  in  the  company's  time,  which  we  consider  very  nec- 
essary for  the  success  of  the  undertaking.  A  set  of  by-laws  has 
been  devised  for  the  use  of  both  bodies  bj'  a  joint  com- 
mittee, and  all  their  business  is  transacted  in  accordance 
with  same.   Any  question  affecting  working  conditions,  safe- 


December  15,  1919 


THE  ELECTRICAL  NEWS 


35 


ty,  sanitation,  wages,  piece-work  rates,  etc.,  is  brought  up 
before  either  of  the  three  government  bodies,  and  any 
recommendation  decided  upon  after  a  careful  discussion  and 
deliberation  is  brought  to  the  next  body  for  their  action. 
No  change  becomes  a  law  until  it  has  been  approved  by 
all  three  bodies.  In  that  way  we  believe  we  have  found  a 
much  better  way  of  feeling  the  pulse  of  our  people,  in 
learning  what  they  desire,  and  in  avoiding  difficulties  rather 
than  curing  them,  which  is  usually  the  case  in  the  ordinary 
shop  committee  plan.  We  do  not  wait  for  the  trouble  to 
culminate — for  the  sickness  to  develop.  The  men  hear  the 
report  and  progress  of  their  respective  departments,  learn 
about  the  troubles  of  another  department,  and  are  helping 
their  fellow  workers  in  getting  over  any  difficulties  that 
they  may  experience. 

We  can  clearly  see  the  actual  formation  of  a  threaten- 
ing cloud.  The  open  discussion  of  any  dispute  has  never 
failed  to  avoid  accumulation  of  such  clouds  and  outbreak 
of  storm. 

The  Adjustment  of  Wages 

Permitting  the  men  to  have  a  say  in  adjusting  their 
wages  removes  tliis  perplexing  question  as  a  field  of  dis- 
pute. The  fairness  with  which  the  members  of  the  House 
have  always  considered  and  handled  all  questions  of  this 
sort  has  been  most  remarkable,  and  has  come  to  us  with 
a  complete  surprise.  Our  experience  has  shown  us  very 
plainly  that  people  learn  to  be  responsible  by  exercising 
responsibility;  learn  to  participate  in  decisions  by  partici- 
pating in  discussions — even  though  the  experience  may  at 
tmes  seem  costly  to  all  concerned. 

I  will  give  one  little  example  that  will  show  very  clear- 
ly how  industrial  democracy  and  the  wage  question  work 
together.  Last  fall  twenty-five  men  of  one  of  our  depart- 
ments were  somewhat  influenced  by  an  outsider  who  had 
formerly  worked  for  us  and  was  then  working  for  a  com- 
petitor. He  advised  them  that  this  would  be  an  opportune 
time  to  strike  for  more  money.  The  matter  was  brought 
to  my  attention.  I  called  the  boys  together  and  said  to 
them:  "If  there  is  anything  that  is  not  satisfactory,  bring 
it  up  in  your  House,  through  your  representatives.  That 
is  the  place  to  air  all  your  troubles  and  bring  your  difficul- 
ties. The  next  day,  I  am  glad  to  say,  the  representatives  of 
that  particular  shop  came  to  the  House  and  presented  their 
case.  A  committee  was  appointed  to  investigate  the  matter 
and  report  at  the  next  meeting.  The  committee  came  back 
with  quite  a  detailed  report,  after  having  gone  to  the  of- 
fice to  obtain  figures  as  to  the  rate  of  pay  a  year  ago,  six 
months  ago,  and  three  months  ago,  and  having  convinced 
themselves  of  the  true  facts,  reported  back  to  the  House  of 
Representatives : 

"We  do  not  favor  any  change  of  piece-work  rates  for 
this  department,  because  we  find  that  the  men  are  absolute- 
ly unfair  in  their  demands." 

The  House  voted  to  accept  this  report,  and  the  twenty- 
five  men  went  back  to  work. 

Qualifications  for  Representatives 

Any  man  or  woman  is  eligible  for  the  position  of  re- 
presentative, provided  they  have  the  following  qualifications: 

First.:  They  must  be  absolutely  on  the  square,  in  order 
that  their  fellow  employees  may  have  undoubted  confidence 
in  their  fairness  and  honesty,  so  that  they  may  be  en- 
trusted with  any  and  every  mission  which  should  be  car- 
ried to  the  House. 

Second:  They  must  be  able  to  speak  and  understand 
English,  so  that  they  may  fully  understand  what  is  going 
on  at  the  meetings  and  be  able  to  report  to  their  co-work- 
ers. 

Third:  They  must  have  been  in  the  employ  of  the  com- 
pany for  at  least  one  year.  This  gives  us  the  assurance  that 


the  man  who  knows  enough  about  the  institution  itself  and 
about  the  work  that  he  is  fairly  well  qualified  to  take  part 
in  all  discussions,  by  having  some  fundamental  knowledge 
of  the  business  as  well  as  of  his  co-workers.  Tliis  also  ex- 
cludes the  possibility  of  having  a  labor  agitator  come  into 
the  place  for  a  short  time  to  have  himself  elected  as  repre- 
sentative . 

We  have  a  large  sign  hung  up  in  our  meeting  room 
reading:  '"We  come  here  not  to  convince  or  convict,  but 
to  understand,"  and  while  this  served  as  a  gentle  reminder 
during  the  early  stages  of  the  game,  it  has  become  such  a 
definite  habit  that  this  sign  to-day  is  more  ornamental  than 
necessary. 

(Concluded  in  next  issue.) 


Surtax  on  Public  Utilities 

The  Administrative  CcMiimissioners  of  Montreal  liave 
adopted  a  by-law,  which  will  have  to  be  ratified  by  the  coun- 
cil, imposing  a  realty  tax  and  surtax  on  the  property  of  the 
public  utility  companies.  The  realty  tax  is  to  be  $1.35  per 
$100  of  the  value  of  the  property,  and  the  surtax  is  5  per 
cent,  on  the  property  of  the  companies  (other  than  water 
companies,  which  will  pay  1  per  cc-nt.)  situated  on  the  streets, 
lanes  and  public  places  of  the  city  and  made  use  of  for  the 
operations  of  the  companies.  The  Tramways  Company  is 
exempted  from  the  surtax. 


Flexible  Rate  of  Fare 

In  a  statement  filed  with  the  Federal  Electric  Railway 
Commission  of  the  United  States  by  the  Committee  of  One 
Hundred  of  the  United  States  Electric  Railway  Association 
the  continuation  of  private  ownership  and  protection  of  pri- 
vate capital  invested  is  recommended.  The  committee  fur- 
ther recommends  the  enactment  of  measures  providing  a 
fiexiljle  rate  of  fare  based  upon  the  cost  of  service,  including 
a  fair  rate  of  return  and  a  further  reward  based  on  efficiency 
in  operation. 


W.  W.  Freeman  New  President  of  The  Society  for 
Electrical  Development 

At  a  meeting  of  the  Board  of  Directors  of  the  Society 
for  Electrical  Developmlent,  held  at  the  society's  offices,  in 
the  En  gineering  Societies  Building,  New  York  City,  on 
November  11th,  Mr.  W.  W.  Freeman  was  unanimously 
elected  president  of  the  organization,  succeeding  Mr.  Henry 
L.  Doherty,  who  has  held  that  office  since  the  founding  of 
the  society,  nearly  six  years  ago.  As  president  of  the  Union 
Gas  and'  Electric  Company  of  Cincinnati,  Mr.  Freeman  is 
well  known  to  all  1)ranches  of  the  electrical  industry. 


British  Industries  Fair 

Admission  to  the  British  Industries  Fair  to  be  held  at 
London,  Birmingham-  and  Glasgow  in  February  next,  is  by 
invitation  only.  Canadian  buyers  who  propose  to  visit  the 
fair  can  obtain  invitations  from  the  British  Trade  Com- 
missioners in  Canada  at  Montreal  Toronto  and  Winnipeg, 
respectively. 


Extract  from  Mr.  White's  Paper 

In  our  last  issue  we  published  an  item  under  the  head- 
ing "Some  Interesting  Data  on  Cost  and  Operation  of  Trans- 
mission Lines."  By  an  oversight  this  was  not  credited  to 
Mr.  James  White,  Assistant  to  Chairman,  Commission  of 
Conservation.  It  was  an  extract  from  Mr.  White's  address 
before  the  Calgary  .Industrial  Council. 
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Electric  Railway  Hazards — Causes,  Effects  and 

Remedies 

 By  R.  E.  McDougall'  


There  is  no  business  where  there  arc  so  many  possibil- 
ities for  accidents  as  that  of  running  an  electric  railway,  nor 
any  business  where  there  may  be  so  many  dif?erent  classes 
of  injuries,  both  to  employees  and  the  public.  Crisscrossing 
cities,  towns  and  country  as  traction  lines  do,  with  the  pos- 
sibility of  injury  not  only  to  employees  and  passengers  but 
pedestrians  and  the  general  public  as  well,  it  is  not  surprising 
that  traction  men  are  interested  in  accident  prevention — 
and  not  only  interested  to  the  extent  of  spending  their  money 
and  time  in  this  work,  but  are  firm  believers  in  the  good  that 
can  be  accomplished  by  education  along  safety  lines. 

Under  the  head  of  "Hazards"  on  electric  railways  we 
have  three  main  classes  of  accident,  viz: 

1 — Accidents  to  employees;  2 — Accidents  to  passengers; 
3 — Accidents  to  pedestrians  and  others  using  streets  and 
highways. 

Accidents   to   Employees — Causes,   Effects,   and  Remedies 

Electric  railway  employees  may  be  injured  in  many 
ways,  such  as:  wagons;  falls  in  our  houses  and  repair  shops; 
being  run  over  by  equipment;  l)lood  poisoning;  being  struck 
by  falling  objects,  collisions  between  cars  and  vehicles;  eye 
injuries  from  flying  particles;  falls  from  cars,  falls  into  ex- 
cavations, etc. 

Investigation  of  accidents  similar  to  above  show  a  part 
of  them  are  caused  by  defective  equipment  or  conditions 
over  which  the  employee  has  no  control,  but  the  most  of 
them  are  chargeable  either  to  carelessness  on  the  part  of  the 
injured  employee,  his  co-employee,  or  forman,  or  the  failure 
to  make  and  enforce  safety  rules. 

An  employees'  accident  record  quickly  demonstrates  who 
is  the  careless  and  chance-taking  man  and  this  record  will  be 
of  value  in  helping  to  make  employees  more  careful.  An 
employee  known  to  be  reckless  or  willing  to  take  chances  in 
regard  to  his  own  safety  or  that  of  a  co-worker,  is  dangerous 
on  any  property.  In  the  selection  of  employees  some  thought 
should  be  given  to  this  phase  of  a  man's  character. 

Very  often  failure  by  the  injured  employee  or  his  fore- 
man to  give  proper  care  and  attention  to  slight  injuries  re- 
sults seriously  and  is  followed  by  infection  and  blood  poison- 
ing, and  may  be  the  cause  of  losing  a  limb  and  often  a  life. 
The  old  saw,  "A  stitch  in  time  saves  nine"  certainly  holds 
good  in  this  connection.  A  small  first  aid  kit  with  disin- 
fectants and  bandages  should  be  produced  and  kept  where 
easily  accessible,  and  the  foreman  and  men  should  be  im- 
pressed with  the  necessity  of  giving  minor  injuries  attention. 

Sometimes  it  is  the  small  things  that  lead  to  the  most 
serious  accidents.  One  of  the  most  distressing  cases  of  this 
kind  that  has  come  under  my  observation  recently,  was  due 
to  a  car  on  the  road  with  a  faulty  trolley  retriever  which 
could  have  been  repaired  in  five  minutes  time.  A  line  tower 
truck  was  standing  near  where  the  car  in  question  had  to 
pass;  two  men  were  on  the  tower  and  the  wind  swung  the 
trolley  rope  so  that  it  caught  the  top  of  tower,  throwing  the 
men  to  the  pavement,  badly  injuring  both  and  probably  per- 
manently injuring  one;  as  a  result,  two  men  were  laid  up  for 
months,  one  perhaps  for  life,  with  a  cost  to  the  company  of 
several  thousand  dollars.  I  might  recite  a  number  of  in- 
stances of  this  kind,  but  if  you  will  give  some  attention  to 
a  study  of  the  conditions  which  lead  up  to  most  of  this  kind 

'Claims  Affent,  New  Vork  State  Railways,  Rochester,  N.Y.,  before 
National  Safety  Council  Convention. 


of  accidents,  you  will  find  it  i.s  the  little  things  and  careless 
acts  that  pave  the  way  to  bad  accidents. 

Accidents    to    Passengers — Cause,    Effects,    and  Remedies 

Traction  managers  and  accident  adjusters  have  found 
that  the  public  believe  it  is  the  easiest  thing  possible  to  re- 
ceive a  serious  injury  on  a  street  car;  negligence  lawyers  are 
also  active  in  propogating  this  idea.  As  a  matter  of  fact, 
when  you  consider  the  number  of  passengers  carried  yearly 
by  traction  companies,  with  the  possibility  for  accidents,  the 
percentage  killed  or  seriously  injured  is  not  nearly  as  high 
as  in  industrial  plants. 

There  are  of  course,  a  great  many  ways  by  which  pas- 
sengers can  be  and  are  injured.  Investigation  shows  the 
three  most  prominent  causes  to  be: 

a — Improper  operation  af  car  by  employees;  b — Run 
down  condition  of  equipment,  track,  etc.;  c — Carelessness 
on  the  part  of  injured  person. 

(a)     Improper  Operation 

Improper  operation  of  car  of  part  of  employee  often 
causes:  collisions  and  derailments;  premature  starting,  there- 
by throwing  passengers  in  cars,  or  while  boarding  and  alight- 
ing; collision  with  other  vehicles  at  street  intersections; 
Striking  passengers  who  have  alighted  from  cars  going  in 
opposite  directions,  etc. 

We  are  all  familiar  with  this  type  of  operation  and  its 
results.  The  human  element  is  the  big  factor  in  causing 
and  preventing  accidents.  Motormen  and  conductors  are  as 
willing  as  the  rest  of  us  to  do  their  share  and  the  big  thing  is 
to  secure  their  co  operation.  Here,  in  particular,  the  record 
of  trainmen  is  of  value.  If  it  is  found  that  a  trainman  is  mak- 
ing an  undesirable  record  for  himself  the  use'  of  an  itemized 
record  in  pointing  out  the  number  of  accidents  he  has  been 
responsible  for  and  what  they  are  costing  the  company  in 
dollars  and  cents,  will  be  of  great  assistance  in  educating  that 
particular  employee.  Personal  education  of  each  employee 
along  accident  prevention  lines  will  prove  a  big  investment 
for  the  traction  company  that  is  willing  to  spend  the  money 
to  do  it. 

It  can  afford  high  class  men  to  do  this  work  properly, 
and  find  at  the  end  of  a  number  of  years  that  its  accidents 
have  decreased  in  number  and  have  cost  less.  This  will  be 
the  only  comparison  of  any  value  that  can  be  made,  for  the 
reason  that  if  an  accident  has  not  happened  you  cannot  satis- 
fy anyone  that  you  have  prevented  it. 

(b)    Poor  Condition  of  Track 

\  high  standard  of  maintenance  with  reference  to  equip- 
ment, track,  loading  platforms  and  other  portions  of  the 
property  that  the  public  come  in  contact  with  has  much  to 
do  with  preventing  accidents.  You  do  not  have  to  be  told 
that  when  your  tracks  are  not  in  good  shape  you.  are  going 
to  have  more  derailments  and  collisions  with  cars;  that  when 
equipment  does  not  work  properly  you  are  going  to  throw 
more  people  daily  in  and  off  the-  cars.  Money  spent  on  up- 
keep means  less  accidents  and  reduced  expenditures. 

Holes  and  depressions  in  the  pavement  or  at  points 
where  cars  stop  to  take  on  and  off  passengers  are  a  very  com- 
mon cause  of  accidents,  often  serious.  Co-operation  be- 
tween the  municipality  and  the  company  will  prevent  many 
accidents  of  this  nature  and  at  a  comparatively  small  cost. 
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A  close  watch  of  the  conditions  will  save  both  much  more 
money  than  the  cost  of  proper  upkeep. 

Sometimes  it  pays  to  make  conditions  fool-proof.  As 
an  illustration:  On  the  property  I  am  connected  with,  for 
some  years  prior  to  191.3  every  summer  we  had  from  five  to 
ten  cases  of  broken  arms  due  to  passengers,  when  windows 
were  up,  resting  their  arms  on  the  window  sill  and  projecting 
between  the  iron  bars,  which  were  about  four  inches  apart  on 
some4of  our  equipment.  The  breaks  were  caused  by  coming 
in  contact  with  other  cars  in  curves,  trees,  sides  of  bridges, 
or  other  vehicles.  It  was  costing  us  anywhere  from  two  to 
five  thousand  dollars  a  year  fighting  these  cases  in  court  or 
adjusting  the  injured  party's  claims.  In  1913  and  1914  at  an 
e.xpense  of  about  four  thousand  dollars  we  added  enough 
bars  and  screens  to  the  sides  of  the  cars  so  that  it  was  im- 
possible for  a  passenger  to  get  his  or  her  arm  outside  the 
car,  and  we  have  had  but  one  accident  of  the  kind  since. 

For  years  all  the  warnmgs  of  railway  operators  and  the 
many  examples  of  injuries  due  to  getting  on  and  off  moving 
cars  had  no  effect  on  the  public;  it  was  not  until  folding  steps 
and  doors  came  into  common  use  that  any  reduction  could 
be  made  of  the  class  of  accidents  known  as  "Boarding  and 
Alighting."  The  closing  door  and  folding  step  are  not  neces- 
sary to  the  transportation  of  passengers,  but  today  you  can- 
not find  a  manager  or  operator  who  would  say  they  are  not 
worth  much  more  than  they  cost  in  the  money  saved  his 
company  so  far  as  accidents  are  concerned. 

(c)    Carelessness  of  Passengers 

I  believe  I  am  safe  in  the  assertion  that  one  half  of  the 
accidents  occurring  to  passengers  on  street  cars  are  caused 
by  the  passenger's  own  carelessness  or  contributory  negli- 
gence. They  will  get  on  or  off  a  moving  car  if  permitted,  and 
invariably  when  doing  so  face  the  wrong  way.  Without 
looking  they  will  step  from  a  car  directly  in  front  of  a  mov- 
ing auto  or  other  vehicle.  They  will  do  a  thousand  and  one 
things  that  are  risky.  Many  women's  shoes  and  skirts  cause 
nasty  falls  resulting  in  broken  bones  or  sprains  and  lay  them 
up  for  weeks.  Tight  skirts  and  high  heels  cause  more  women 
to  be  thrown  than  the  operation  of  the  car.  Passengers  will 
jump  off  a  car,  cross  directly  behind  it,  and  onto  the  track  in 
front  of  a  car  going  in  the  opposite  direction  without  looking 
or  paying  the  least  attention  to  what  they  are  doing. 

Accidents  to   Pedestrians  and  Others — Cause,   Effect  and 
Remedies 

Accidents  in  which  the  public  (not  including  patrons)  are 
involved  come  within  the  following  classifications: 

a — Pedestrians  struck  by  cars;  b — Pedestrians  falling 
into  excavations,  over  defective  track,  material  left  in  street, 
hit  by  falling  poles  and  wires;  c — Occupants  of  vehicles  in 
collision  with  cars. 

(a)    Struck  by  Cars 

Many  of  the  individuals  struck  by  cars  are  children  play- 
ing in  streets  and  their  injury  is  due  to  thoughtlessness  more 
than  anything  else.  They  will  chase  a  ball  onto  car  tracks 
without  a  thought  of  a  car;  they  will  catch  a  ride  on  the  rear 
of  a  wagon  or  truck  and  drop  off  in  front  of  an  approaching 
car;  they  will  ride  a  sled  or  a  bicycle  down  an  incline  across 
tracks,  never  giving  a  thought  to  the  possibility  of  injury. 
Their  elders  also  get  hit  for  the  same  reason.  They  do  not 
think,  and  rely  on  others  to  look  out  for  their  safety.  Intoxi- 
cation is  quite  a  factor  in  this  type  of  accident,  particularly 
on  interurban  lines. 

While  the  motormen  at  times  are  responsible  for  injur- 
ies to  pedestrians,  the  majority  of  them  are  chargeable  to 
the  injured  party.  They  could  be  avoided  generally  by  the 
use  of  a  little  judgment  or  common  sense.    Some  individuals 


will  hurry  to  cross  ahead  of  a  car  and  then  stop  and  watch  it 
go  by,  they  will  step  from  the  curb  between  two  automobiles 
or  pass  behind  one  car  directly  into  the  side  or  in  front  of 
one  going  in  the  opposite  direction. 

(b)    Falling  Over  Materials 

Most  accidents  under  this  head  are  caused  by  employees 
leaving  materials  and  excavations  improperly  guarded  and 
lighted.  Fortunately  at  the  present  time  most  municipalities 
have  ordinances  requiring  proper  guarding  and  lighting,  and 
in  the  event  of  neglect  or  oversight  on  the  part  of  employees 
their  attention  is  soon  called  to  it  by  the  police. 

(c)  Collisions 

The  increase  in  the  number  of  motor  vehicles  in  the  past 
few  years  has  resulted  in  an  enormous  increase  in  accidents 
between  them  and  electric  railway  cars,  and  a  long  list  of 
killed  and  injured.  The  most  serious  occur  at  grade  cross- 
ings familiar  to  the  auto  drivers  and  with  every  opportunity 
to  see  and  know  of  the  approaching  car  or  train  travelling 
at  high  speed.  Early  this  summer  in  a  three  weeks  period, 
fifteen  people  w^re  killed  in  three  accidents  of  this  type, 
within  a  radius  of  fifty  miles  of  Rochester.  One  car  was  be- 
ing driven  by  a  girl  of  seventeen  who  was  learning  to  oper- 
ate the  machine,  one  was  being  driven  by  a  boy  of  fourteen, 
and  the  third  was  driven  by  a  man  who  could  see  an  ex- 
press train  approaching  him  at  right  angles  and  deliberately 
tried  to  beat  the  train  to  the  crossing.  Notwithstanding  the 
fact  that  you  read  of  this  kind  of  fatality  in  every  paper  you 
pick  up,  it  seems  to  and  will  continue  as  long  as  high  power- 
ed automobiles  are  permitted  to  be  operated  by  irresponsible 
or  reckless  drivers.  Signs,  warnings  or  signals  wil'l  not  pre- 
vent these  accidents  occurring;  the  careful,  prudent  driver 
will  not  take  such  a  chance. 

In  order  to  reduce  the  number  of  street  accidents  the 
main  thing  necessary  is  education — education  that  will  teach 
everyone  (be  he  employee,  passenger,  pedestrian  or  auto 
driver)  what  it  is  that  leads  to  accidents  and  how  they  can 
be  avoided;  particularly  education  of  the  young  child  and  the 
school  boy  and  girl  regarding  the  value  of  life  and  'limb,  the 
wastefulness  of  unnecessary  haste  and  neglect;  education 
of  the  men  and  women  by  the  passing  and  strict  enforcement 
of  reasonable  ordinances;  and  education  of  the  drunken 
driver  and  persistent  chance-taker  by  a  straight  jail  sen- 
tence. 


Canadian  Cotton  Adding  Power  Equipment 

Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  has 
drawn  plans  for  an  extension  of  the  power  plant  of  Cana- 
dian Cottons,  Marysville,  N.  B.  It  is  intended  to  instal  a 
low  pressure  steam  turbine  of  500  kw. 


Book  Cases  for  Storage  and  Display 

In  a  new  electrical  store  recently  opened  by  a  N.  S. 
contractor-dealer,  the  counter  cases  for  fuses,  flashlights 
and  small  stuff  are  not  the  ordinary  shelves  or  show  cases, 
but  are  regular  built-up  sectional  book  cases.  The  effect 
is  very  satisfactory  and  the  goods  are  kept  clean  and  at 
the  same  time  within  partial  view  of  the  customer. 


The  earnings  of  the  Southern  Canada  Power  Company 
continue  to  increase.  For  October,  the  gross  increased  by 
$8,222,  and  the  net  by  $6,904,  the  total  of  the  latter  being 
$27,492.  The  industrial  department  of  the  company  is  very 
active  in  securing  industries  for  the  district  served  by  the 
company,  and  during  the  last  two  months  obtained  six  firms 
to  locate  there,  mostly  branches  of  large  U.  S.  companies. 
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Canadian  Electric  Railways  Association  Holds 
Annual  Convention  in  Montreal — 
Officers  for  1920. 

At  the  conclusion  of  the  business  meeting  of  the  Cana- 
dian Electric  Railways  Association,  which  was  in  session  at 
the  Windsor  Hotel  Wednesday  and  Thursday,  Dec.  3  and  4, 
the  following  were  chosen  executives  for  the  ensuing  year: 

Hon.  president.  Col.  J.  E.  Hutcheson,  general  manager 
Montreal  Tramways  Co.;  hon.  vice-president,  Acton  Bur- 
rows, Canadian  Railway  and  Marine  World,  Toronto;  presi- 


Col.  J.  E.  Hutcheson 


dent,  A.  Gaboury,  superintendent  Montreal  Tramways  Co.; 
vice-president,  G.  Gordon  Gale,  vice-president  and  general 
manager  Hull  Electric  Railway;  hon.  secretary-treasurer,  A. 
Eastman,  vice-president  and  general  manager  Windsor,  Es- 
sex &  Lake  Shore  Rapid  Railway  Co.;  executive  committee: 
Geo.  Kidd,  general  manager  British  Columbia  Electric  Co., 
Vancouver;  A.  W.  McLimont,  vice-president  and  general 
manager  Winnipeg  Electric  Railway;  M.  W.  Kirkwood,  gen- 


Mr.  A.  Gaboury 

eral  manager  Grand  River  Railway  Co.,  Gait,  Ont.;  C.  L. 
Wilson,  assistant  manager  Toronto  &  York  Radial  Railway; 
F.  D.  Burpee,  superintendent  Ottawa  Electric  Railway;  R. 
M.  Read,  superintendent  Quebec  Light,  Heat  &  Power  Co.; 
C.  C.  Curtis,  manager  Cape  Breton  Electric  Railway,  Sydney, 


C.  B.;  and  Col.  G.  C.  Royce,  general  manager  Toronto  Su- 
burban Railway. 

The  honorary  presidency  went  unanimously  to  Col. 
Hutcheson  in  virtue  of  his  being  among  the  pioneer  electric 
street  railway  men  in  Canada,  having  been  in  active  service 
in  that  work  since  1891  and  instrumental  in  its  development 
before  that  date.  Col.  Hutcheson  has  been  general  manager 
of  the  Montreal  Tramways  Co.  since  1913  and  was  formerly 
manager  of  the  Ottawa  system. 

Mr.  A.  Gaboury,  the  new  president,  was  vice-president 
in  1919.  He  is  thoroughly  versed  in  every  phase  of  electric 
street  railway  operation,  having  started  in  1894  as  a  motor- 
man  and  risen  through  the  various  branches  until  his  ap- 
pointment as  superintendent  of  the  Montreal  system  10  years 
ago,  which  position  he  still  holds.  For  years  he  has  also 
been  prominently  identified  with  the  "Safety  First"  cam- 
paign. 


Mr.  Paul  F.  Sise  Steps  Up  to  Presidency  of 
Northern  Electric  Company 

Mr.  Paul  F.  Sise,,  formerly  vice-jjresident  and  general 
manager  of  the  Northern  Electric  Company,  Limited,  has 
been  elected  president  in  succession  to  his  brother,  Mr.  E.  F. 
Sise,  who  recently  tendered  his  resignation  as  chief  execu- 
tive of  the  organization  in  order  to  give  his  attention  to  other 
activities.  After  graduating  at  McGill  in  1901,  the  new  presi- 
dent took  an  apprenticeship  course  at  the  Pittsburg  plant  of 
the  Westinghouse  company,  and  was  with  the  same  com- 
pany in  New  York  from  September  1903  to  September  190.'} 
when  he  returned  to  Canada  and  became  connected  with 
the  Montreal  Sales  Department  of  the  Canadian  Westing- 


Mr.  Paul  F.  Sise 


house  Company.  In  December  1904,  Mr.  .Sise  became  secre- 
tary-treasurer of  the  Northern  Elecfric  and  Manufacturing 
Company,  Limited,  and  in  1910  was  appointed  managing 
director  of  that  company.  When  the  Northern  Electric  and 
Manufacturing  Company  was  amalgamated  with  the  Imper- 
ial Wire  and  Cable  Company  in  1914,  Mr.  Sise  became  vice- 
president  and  general  manager  of  the  new  organization.  In 
December  1915,  Mr.  Sise  went  overseas  as  Adjutant  to  the 
148th  Battalion,  from  Montreal,  was  later  attached  to  the 
War  Ofifice  in  London  and  sent  to  the  United  States  on  the 
staff  of  the  British  Recruiting  Mission,  after  which  he  served 
with  the  Canadian  Forces  in  Siberia — returning  home  in 
May  1919. 
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Toronto  Electrical  Contractors   Discuss  the 
Financing  of  Time  Sales — W.  L.  Goodwin 
Coming — Agreements  with  Employees — 
Open  Price  Plan  Working  Well 

About  thirty  contractors  gathered  at  tlie  Hotel  Mosso|) 
on  Thursday  evening,  Dec.  4,  for  the  regular  monthly 
meeting  of  the  Toronto  Electrical  Contractors  Association. 
After  an  enjoyable  dinner  had  been  served  the  business  or 
the  evening  was  proceeded  with.  This  was  the  first  meet- 
ing held  at  the  Hotel  Mossop,  and  those  present  expressed 
themselves  as  well  satisfied  with  the  service.  The  next  meet- 
ing will,  therefore,  be  held  at  the  same  place. 

President  Kenneth  A.  Mclntyre  brought  to  the  atten- 
tion of  the  contractors  certain  suggestions  that  were  made 
at  the  recent  convention  of  the  Ontario  Municipal  Electrical 
Association  in  regard  to  the  appointment  of  local  Hydro 
superintendents  as  assistant  electrical  inspectors,  with  power 
to  order  service  connections,  pending  the  visit  of  the  regu- 
lar inspector.  Mr.  Mclntyre  urged  the  manifest  unfairness 
of  such  a  procedure  and  mentioned  that  it  had  been  opposed 
by  several  of  the  Hydro  men  at  the  convention.  In  order 
that  the  Toronto  Electrical  Contractors  Association  might 
be  placed  on  record  in  connection  with  the  matter,  he  had 
written  Sir  Adam  Beck  voicing  support  of  the  present  in- 
spection policy,  under  the  Hydro-electric  Inspection  De- 
partment, and  deprecating  any  change. 

Mr.  Mclntyre  read  a  letter  from  the  secretary  of  the 
British  Columbia  Electrical  Contractors'  Association,  en- 
closing a  copy  of  the  minutes  of  their  meeting  of  Nov.  10, 
and  requesting  that  the  Toronto  Electrical  Contractors'  As- 
sociation exchange  minutes  with  them  in  future.  On  mo- 
tion of  Mr.  Harry  Hicks,  seconded  by  Mr.  Davenport,  it 
was  agreed  to  do  so. 

Open  Price  Plan  Discussed 

There  was  some  discussion  on  the  operation  of  the 
Open  Price  plan.  Mr.  Mclntyre  pointed  out  that  nineteen 
members  of  the  association  had  taken  advantage  of  the 
plan,  up  to  a  month  ago,  and  from  its  inception  up  to  that 
time,  nearly  500  reports  had  been  submitted.  He  described 
briefly  how  the  plan  worked  and  'what  it  accomplished. 
There  were  some  questions  asked  by  those  who  had  not 
participated  up  to  the  present  tim,e  as  to  the  possibility  of 
the  plan  being  used  dishonestly.  Mr.  Mclntyre  answered 
that  there  was  an  opportunity  for  a  crook  to  get  away  with 
sharp  practice  just  once,  but  if  he  did  not  abide  by  his  fig- 
ure as  submitted  to  the  Open  Price  secretary  and  under- 
cut his  competitors,  he  was  immediately  shown  up  for  what 
he  was.  Mr.  Carthy  suggested  that  there  was  the  possi- 
bility of  collusion  between  two  contractors  to  obtain  figures 
alternately  and  hand  them  over  to  each  other:  Mr.  Mcln- 
tyre said  that  crookedness  could  not  altogether  be  prevent- 
ed ill  any  case,  with  or  without  the  Open  Price  plan,  but 
they  had  to  go  ahead  on  the  supposition  that  their  compe- 
titors were  honest.  There  had,  he  said,  been  somewhat  less 
enthusiasm  in  the  plan  latterly,  and  it  had  been  decided 
that  what  was  required  was  regular  meetings.  As  a  result 
the  Board  of  Trade  room,  on  the  10th  floor  of  the  Royal 


Bank  building,  had  been  engaged  for  the  second  and  fourth 
Thursday  of  each  month.  The  meetings  opened  at  11  a.m. 
and  a  60  cent  lunch  was  served,  $2.00  being  charged  for  the 
room.  The  members  previously  notified  the  secretary  re- 
garding items  which  they  wished  to  have  brought  up. 

In  reply  to  an  enquiry  from  Mr.  Mclntyre,  most  of  those 
present  who  had  not  previously  used  the  Open  Price  plan, 
declared  their  intention  of  doing  so. 

The  President  had  a  letter  from  the  Hydro-electric 
Power  Commission  requesting  that  the  association  appoint 
a  member  on  the  Approval  Committee  of  the  Hydro,  which 
passes  on  any  new  electrical  devices  submitted  by  the 
Hydro  Laboratories  as  doubtful.  It  was  moved  by  Mr. 
Hicks  and  seconded  by  Mr.  Davenport  that  Mr.  Geo.  J. 
Beattie  be  asked  to  act  on  the  committee. 

Goodwin  Coming  to  Toronto 

Mr.  Mclntyre  announced  that  Mr.  Goodwin  was  coming 
to  Toronto,  in  January,  on  the  invitation  of  the  manufac- 
turers' and  jobbers'  associations,  the  Ontario  Association  of 
Municipal  Electrical  Engineers,  the  Toronto  branch  of  the 
American  Institute  of  Electrical  Engineers,  the  Electrical 
Contractors'  Association  and  the  Electric  Club  of  Toronto. 
All  these  organizations  proposed  to  hold  their  conventions 
at  the  same  time.  Then  tentative  programme  was  that  on 
the  morning  and  afternoon  of  Thursday,  Jan.  15,  the  elec- 
trical contractors,  the  manufacturers  and  the  jobbers  should 
have  their  meetings.  On  Thursday  evening  there  would  be 
a  banquet  of  the  Municipal  Engineers'  Association,  which 
would  be  through  about  8  o'clock,  and  it  was  probable  that 
the  Toronto  Electrical  Contractors  would  also  have  a  meet- 
ing on  Thursday  night.  The  big  feature  would  be  a  joint 
banquet  of  the  entire  industry  on  Friday  evening,  Jan.  17. 
Mr.  Andrews  had  been  authorized  to  act  for  the  Manufac- 
turers' and  Jobbers'  Association,  and  Mr.  Clement  for  the 
Ontario  Association  of  Municipal  Electrical  Engineers.  It 
had  been  suggested  that  as  The  Electric  Club  of  Toronto 
and  the  Toronto  Branch  of  the  American  Institute  of  Elec- 
trical Engineers,  were  organizations  with  but  a  small  an-, 
nual  fee  and  no  great  reserve  of  funds,  the  manufacturers 
and  jobbers  and  the  contractors  should  undertake  the  fin- 
ancial obligations  in  connection  with  Mr.  Goodwin's  visit 
and  the  joint  meeting.  On  motion  of  Mr.  Davenport,  sec- 
onded by  Mr.  Clark,  Mr.  Mclntyre  was  authorized  to  act  for 
the  Association  and  make  any  financial  arrangements  that 
might  be  necessary. 

Standardization  of  Plugs  and  Receptacles 

Mr.  Mclntyre  brought  to  the  attention  of  the  meeting 
a  communication  from  the  Ontario  Association  of  Municipal 
Electrical  Engineers  in  regard  to  standard  plugs  and  recep- 
tacles. At  the  Niagara  Falls  convention  of  that  association 
Mr.  Goodwin  had  emphasized  the  advantages  of  standardi- 
zation, and  Mr.  Mclntyre  said  it  was  a  very  important  ques- 
tion. Wonderful  advances  had  resulted  in  the  lighting  field 
when  the  Edison  base  had  been  made  standard,  and  no 
doubt  this  would  be  the  case  in  the  appliance  field  also  if 
similar  steps  were  taken.  The  only  opposition,  as  Mr. 
Goodwin  pointed  out,  was  from  a  few  manufacturers  who 
had  selfish  interests  to  serve.  The  Municipal  Engineers  had 
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written,  asking  for  suggestions  from  the  other  sections  of 
the  industry.  On  behalf  of  the  Toronto  contractors,  Mr. 
Mclntyre  had  replied  suggesting  that  a  preliminary  com- 
mittee be  appointed  composed  of  representatives  of  the  var- 
ious organization's  of  electrical  men.  This  suggestion  was 
to  be  considered  by  the  Electrical  Engineers  at  their  Janu- 
ary convention. 

Agreements  with  Labor 

The  next  item  of  business  was  in  regard  to  the  recom- 
mendations of  the  Joint  Industrial  Council  of  the  Building 
Trades  of  Toronto  in  connection  with  the  fixing  of  agree- 
ments between  employers  and  labor.  These  recommenda- 
tions were: 

(1)  That  all  agreements  between  employers  and  employ- 
ees in  the  building  trades  be  made  to  expire  Dec.  31. 

(2)  That  this  method  be  put  into  operation  at  once  and 
all  agreements  running  into  1920  to  continue,  but  new 
agreements  to  be  made  this  year  covering  the  balance  of 
1920  and  to  be  operative  at  the  expiration  of  the  present  old 
agreements. 

(3)  All  negotiations  to  be  started  on  or  about  Sept.  15 
and  to  be  completed  on  or  before  Nov.  15. 

(4)  In  case  of  failure  of  the  employers  and  employees 
to  reach  an  agreement  on  or  before  Nov.  15,  then  the  set- 
tlement will  be  automatically  placed  in  the  hands  of  a  board 
of  arbitration. 

(5)  The  board  of  arbitration  to  consist  of  two  members 
appointed  by  the  building  trades  league  and  two  by  the  as- 
sociations of  employers;  these  four  to  appoint  a  fifth,  who 
will  act  as  chairman  of  the  board. 

(6)  The  award  of  the  said  board  of  arbitration  shall  be 
binding  on  all  parties  to  this  agreement. 

Mr.  Mclntyre  pointed  out  that  there  were  two  points 
regarding  which  question  might  be  raised — the  date  of  the 
agreement,  which  was  perhaps  too  far  ahead  of  the  opeinng 
of  the  season,  and  whether  the  award  of  the  arbitration 
board  should  be  absolutely  final.  As  to  the  date,  he  pointed 
out  that  it  was  now  too  late  to  aflfect  this  year's  agreement 
in  any  case.  Mr.  Wood  thought  no  agreement  should  start 
till  about  April  1,  because  the  men  would  be  getting  dissat- 
isfied again  before  the  first  of  May.  Mr.  Drury,  however, 
thought  that  they  should  let  it  stand  for  one  year  anyhow 
and  then  if  it  did  not  work  out,  change  it.  Mr.  Carthy  also 
believed  that  prompt  action  would  be  appreciated  by  the  men 
and  didn't  see  just  what  difference  three  months  would 
make.  Mr.  Mclntyre  referred  to  the  trouble  that  had  been 
experienced  with  the  men  last  summer  and  said  that  the 
nearer  they  came  to  the  date,  the  less  likelihood  there  would 
be  of  unrest.  After  some  discussion  it  was  decided  to  leave 
the  matter  in  the  hands  of  Mr.  Kay,  the  association's  re- 
presentative on  the  Joint  Industrial  Council. 

Financing  Time  Sales 

Mr.  Mclntyre  next  introduced  Mr.  Annesly  of  the  Com- 
mercial Credit  Co.,  who  was  present  to  explain  how  the 
Company's  service  would  assist  dealers  in  financing  time 
sales  on  electrical  devices,  such  as  vacuum  cleaners,  washing- 
machines  and  small  electric  motors,  which  are  now  so  gen- 
erally sold  on  a  credit  basis.  The  plan,  briefly,  is  as  follows: 

The  Commiercial  Credit  Co.  of  Canada,  Ltd.,  will  ad- 
vance up  to  75  per  cent,  of  the  uncollected  deferred  pay- 
ments, but  in  no  case  more  than  the  original  cost  of  the  ar- 
ticle to  the  dealer,-  for  a  period  not  exceeding  twelve 
months.  In  the  case  of  articles  sold  on  time  payments  ex- 
tended over  more  than  18  months,  an  amount  equal  to  the 
total  instalment  due  the  dealer  in  the  next  twelve  months 
will  be  paid  down  by  the  company,  against  the  contracts  on 
which  above  instalments  are  payable,  provided  the  amount 
is  not  more  than  the  cost  of  the  articles  to  the  dealer.  At 
the  end  of  tw-elve  months,  if  the  contracts  still  have  some 


time  to  run,  a  further  advance  of  an  amount  equal  to  the 
total  of  instalments  due  in  the  next  twelve  months,  may 
be  made. 

A  sini,'ple  form  of  lien  note  is  supplied  by  the  company, 
which  the  customer  signs  at  the  time  of  the  sale,  and  which 
is  made  out  in  triplicate,  one  copy  for  the  purchaser,  one 
for  the  dealer,  and  the  original,  which  is  to  be  assigned  to 
the  company.  The  company's  name  does  not  appear  on  the 
note;  it  is  made  out  in  favor  of  the  dealer.  Contract  forms 
are  also  furnished,  which  contain  the  agreement  between 
the  dealer  and  the  company.  An  instalment  note  form  is  at- 
tached to  the  contract. 

When  an  advance  is  desired  against  a  number  of  cus- 
tomers' notes,  the  dealer  assigns  them  over  to  the  com- 
pany, attaches  them  to  the  contract  form,  which  he  fills  in, 
making  out  the  note  for  the  amount  required.  On  receipt  of 
this  collateral,  the  company's  cheque  is  m'ailed  to  the  dealer. 
The  company  does  not  take  lien  notes  in  amounts  of  less 
than  $500. 

Customers  pay  their  instalments  in  the  ordinary  way 
to  the  dealer,  and  he  paj-s  off  his  note  to  the  company  in 
monthly  payments  from  the  customers'  instalments  receiv- 
ed. The  receipts  from  these  customers'  contracts  each 
month  w'ill  in\ariably  be  greater  than  the  payments  to  the 
company. 

A  minimum  down  payment  of  10  per  cent,  must  be  se- 
cured from  the  purchaser,  and  a  limit  of  18  months  for  de- 
ferred payments  insisted  upon,  for  articles  on  which  the 
dealer  wishes  75  per  cent,  advance.  In  the  case  of  articles 
sold  on  longer  terms  than  18  months,  the  time  given  rests 
with  the  dealer;  the  shorter  the  time,  the  greater  the  advance 
he  may  obtain.  As  the  company's  advance  is  not  made  for 
more  than  12  months,  the  dealer  must  receive  from  his  con- 
tracts in  this  period  an  amount  sufficient  to  retire  his  note. 

The  charge  to  the  dealer  is  based  on  the  actual  amount 
of  his  obligation,  the  schedule  being  as  follows:  12  months' 
contract,  9  per  cent.;  11  months,  Syi  per  cent.;  10  months,  8 
per  cent.;  9  months,  lyi  per  cent.;  8  months,  7  per  cent.;  7 
months,  6^^  per  cent.;  6  months,  6  per  cent. 

The  company  does  not  do  any  collecting.  If  the  dealer 
has  not  his  name  on  the  machine,  his  lien  mjust  be  registered. 

Mr.  Beech,  of  the  Northern  Electric  Co.,  and  Mr.  Had- 
die,  with  the  Canadian  General  Electric  Co.,  were  present  at 
the  meeting,  and  after  the  discussion  on  the  Commercial 
Credit  Company's  scheme,  expressed  their  readiness  to  co- 
operate with  the  contractors  in  any  way  possible. 


Catch  the  Rainy  Day  Customer 

There  are  lots  of  innocent  little  "kinks"  in  the  retail 
business  that  help  you  increase  your  volume  of  sales.  One 
dealer,  when  it  rains,  sets  an  umbrella  stand  just  outside 
the  entrance  door.  A  protecting  .canopy  over  the  display 
window  and  doorway  is  a  silent  invitation  to  passers-by  to 
step'  in  out  of  the  wet  and  examine  the  display.  A  window 
card  with  som!e  such  wording  as  "Step  inside  until'  the 
shower  passes  over"  will  lend  further  assistance. 


The  ratepayers  of  the  border  municipalities  have  voted 
in  favor  of  the  acquisition  of  the  Sandwich,  Windsor  and 
Amherstburg  Railway  by  the  Hydro-electric  Commission. 


A  vote  will  be  submitted  to  the  ratepayers  of  Windsor, 
Ont.,  at  the  January  elections  on  the  question  of  taking 
over  the  light  and  power  plant  of  the  Sandwich,  Windsor 
and  Amherstburg  Railway  Company. 


The  Waterloo,  Ont.,  water  and  light  commission  have 
decided  to  install  an  additional  seven  transformers  which 
will  give  them  about  double  their  present  power  capacity. 
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"Merchandising  Ethics" 

 By  Samuel  Adams  Chase 

In  almost  all  kinds  of  business  whicli  liave  the  experi- 
ence based  on  any  long  perspective,  "hind  sight"  we  may 
call  it,  the  difference  between  the  jobber  and  the  retailer  is 
clearly  defined.  Their  boundaries  are  marked  by  so  many 
danger  signs  that  practically  no  one  attempts  to  overstep 
them.  Marshall  Field  &  Company  seem  to  l)e  an  exception 
but  even  with  that  firm  and  even  before  the  death  of  Mar- 
shall Field,  the  wholesale  and  retail  stores  were  separated 
by  half  a  mile,  geographically;  and  they  sold  to — and  bought 
of — the  retail  and  wholesale  branches  precisely  as  if  there 
were  no  relation. 

Jobbing  is  as  definite  a  public  need  as  any  other  division 
of  business.  The  jobber  is  a  financial  necessity  to  the  trade. 
He  is  an  auxiliary  reservoir  of  credits  and  supplies.  He  is 
the  banker,  the  warehouse  of  the  retailer.  No  one  can  take 
his  place  because  no  one  is  able  to  have  or  to  get  the  special 
knowledge  if  the  retailers  needed  to  conduct  the  jobber's 
business.  The  manufacturer  cannot  do  it  successfully  and 
when  he  tries  to  do  it,  usually  he  busts.    He  ought  to. 

Electrical  Merchandising  Lacks  Perspective  of  Experience 

Electricity  is  a  new  force  and  the  sale  of  electric  appar- 
atus is  newer.  Therefore,  it  lacks  the  perspective  of  ex- 
perience which  almost  all  other  kinds  of  business  have  the 
advantage  of  and  are  guided  by  in  their  mutual  relations.  It 
is  not  strange  that  men  in  a  new  business  should  try  new 
methods;  should  overstep  boundaries  where  no  boundaries 
are  known  to  exist.  But  that  time, — that  period  of  adoles- 
cence has  very  nearly  passed.  It  is  sufficiently  clear  now 
that  the  rules  of  the  dry-goods  trade,  the  boot  and  shoe 
trade,  etc.,  apply  with  equal  force  to  the  electrical  trade  if 
.1  may  so  call  it.  The  rules  of  the  game  are  identical  and 
they  cannot  be  violated  without  inquiry.  Jobbers  must  have 
the  retailers  and  when  they  attempt  to  do  an  over-the-coun- 
ter business,  they  ar'e  starving  out  the  source  of  their  own 
prosperity. 

Go  down  through  the  wholesale  dry-goods  district  and 
look  at  the  sign  in  each  window"wholesale  only, — no  goods 
sold  at  retail."  You  do  not  need  to  be  told  that  this  is  not 
a  work  of  altruism  on  the  part  of  the  jobber.  It  is  purely 
selfish.  He  knows  that  he  will  be  boycotted  off  the  street, 
if  he  attempts  to  do  a  retail  business. 

Is  there  any  right  or  wrong  about  the  matter?  Appar- 
ently not,  unless  there  is  an  implied  obligation  not  to  do 
certain  things, — that  is,  for  instance,  selling  at  retail  when 
you  call  yourself  a  dry-goods  jobber.  You  have  no  such  dis- 
tinction to-day  in  the  electric  trade.  Would  it  not  be  better, 
would  it  not  sweep  away  a  lot  of  cobwebs  if  you  had? 

These  are  not  class  distinctions;  they  are  differences  in 
function.  When  a  customer  buys  a  pair  of  shoes  he  buys  the 
services  of  the  jobber  who  warehouses  them  and  carries  the 
credits,  or  notes,  of  the  retailer  who,  on  his  part,  provides 
the  store  where  the  shoes  are  displayed  and  the  attendant 
who  displays  them  and  makes  the  sale. 

Merchandising  Functions  Cannot  be  Combined  Effectively 

These  functions  cannot  lie  comljined  effectively.  Always 
the  attempt  has  led  to  disturbances  and  often  to  disasters. 
We  North  Americans  like  to  make  our  own  experiences 
without  regard  to  that  of  others,  so  we  pay  for  it.  Every- 
thing that  is  worth  anything  costs  about  what  it  is  worth. 
I-Cxperience  ranks  high  in  value,  so  if  you  i)ersist  in  making 
your  own,  it  will  cost  money. 

Is  it  not  a  fact  that  when  the  jobber  attempts  to  con- 
duct a  retail  business  he  immediately  increases  the  overhead, 
without  realizing  it,  on  his  entire  business,  owing  to  expen- 


sive location,  distance  from  shipping  facilities  and  other 
causes;  also  disturbs  trade  conditions  creating  distrust  and 
competition  from  retailers  and  f)ther  legitimate  customers 
of  the  j(jbber? 

Sir  Walter  Scott  saw  the  publishers  growing  rich  upon 
the  sale  of  the  books  he  was  writing.  "Why,"  he  asked, 
"should  I  not  have  this  money?"  Why  not?  So  he  founded 
a  publishing  house  of  his  own — and  busted  sky-high  in  a 
very  short  time.  His  last  years  were  embittered  by  the 
struggle  to  pay  the  debts. 

Every  author  knows  this  story.  Mark  Twain  knew  it. 
Nevertheless  he  wanted  to  hog  the  publishers'  profits  so  he 
founded  a  publishing  house  — and  busted  sky-high  in  a  very 
short  time.  H.  H.  Rogers  came  to  his  assistance,  in  which 
he  was  luckier  than  Scott,  but  most  of  the  rest  of  his  life 
was  embittered  by  the  struggle  to  pay  his  debts. 

There  are  plenty  of  other  comparisons  to  show  the  folly 
of  trying  to  change  the  economic  boundaries  which  have 
been  fixed  by  a  century  or  two  of  the  experience  of  hundreds 
of  thousands  of  successful  merchants. 

Honesty  is  the  Best  Policy 

How  can  we  hook  up  the  term  "honest"  with  the  term 
"experience."  At  first  sight  they  seem  to  have  no  relation 
to  each  other.  Yet  "honesty  is  the  best  policy."  Honesty 
of  course,  is  merely  being  "on  the  square,"  "playing  the 
game."  Any  other  scheme  in  business  is  pure  folly.  A  slight 
profit,  a  temporary  advantage  may  be  gained  by  departing 
from  the  rules,  but  a  man  who  undersells  when  he  prom- 
ises that  he  will  not,  or  associates  suppose  him  to  be  taking 
only  ona  profit,  is  bound  straight  for  the  rocks.  He  is  sur- 
rendering not  only  his  character  for  honesty,  but  is  violating 
the  recognized  laws  of  business, — commonly  expressed  as 
"experience." 

Sortly  before  his  death,  J.  P.  Morgan  testified  that  to 
one  man  he  would  loan  a  million  on  his  bare  word,  while 
to  another  he  would  not  loan  a  cent  on  any  kind  of  col- 
lateral. This  is  nothing  but  a  picturesque  way  of  describing 
the  way  in  which  experienced  business  men  regard  each 
other;  the  way  in  which  they  regard  each  other  based  upon 
the  "experience"  which  they  and  their  forefa-thers  have 
gathered  and  formulated  into  the  laws  of  business. 

Nothing  is  more  certain  in  business  than  that  the  profit 
is  based  upon  the  cost  of  doing  business.  The  jobber's  cost 
is  low;  the  retailer's  cost  is  high,  relatively.  Does  it  sound 
rational  that  either  a  jobber  or  a  retailer  should  demand 
both  of  these  profits  when  the  great  mass  of  his  fellows  are 
content  with  only  one  of  them?  Not  only  is  it  irrational  but 
because  it  is  irrational  it  will  become  impossible.  Auto- 
matically without  much,  if  any,  effort  on  the  part  of  the 
individual,  jobbing  and  retailing  will  settle  down  together  like 
the  lion  and  the  lamb — side  by  side,  gentlemen,  and  not  one 
of  them  inside  the  other. 

In  closiijg,  may  I  thank  you  for  your  attention  and  for 
the  privilege  of  having  been  permitted  to  address  you.  And 
may  I  ask  you  this  riddle? 

"If  the  Shoemaker  should  stick  to  his  last, 
what  should  the  Jobber  do?" 


Quick  "Make"  and  "Break"  Switch 

J.  H.  Tucker  &  Company  of  Birmingham,  England,  are 
placing  a  new  tumbler  switch  on  the  market.  It  is  identi- 
cal in  size  and  external  appearance  with  the  flat  type  tum- 
bler switch,  but  possesses  the  advantages  of  both  a  quick 
"make"  and  "break,"  whereas  the  old  type  had  simply  a 
quick  "breik."  The  company  state  that  large  quantities  of 
lliese  switches  have  been  used  during  the  past  four  years 
1)y  various  departments  of  the  government,  but  that,  having 
iiow  finished  all  contracts  in  that  direction,  the  switch  is 
offered  to  the  trade  for  general  lighting  purposes. 
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Here^s  a  Christmas  Present  for  You 

YOUR  WINDOW  DISPLAY 
IS  YOUR  BEST  SALESMAN 

Between  now  and  Christmas  the  Electrical-Dealers  of  Can- 
ada will  be  putting  forth  their  best  efforts  to  attract  the  holiday 
trade  and  some  fine  window  displays  will  be  shown. 

The  biggest  problem  before  the  electrical  industry  to-day  is 
not  engineering  or  manufacturing — the  real  problem  is  mer- 
chandising." 

We  believe  that  well  dressed  windows — goods  properly  and 
tastefully  displayed  and  demonstrated — are  the  most  effective 
means  of  increasing  the  sale  of  electrical  appliances. 

I  With  a  view  to  encouraging  the  art  of  window  dressing 

among  electrical  contractor-dealers,  and,  also,  having  in  mind  the 
value  of  the  interchange  of  good  merchandising  ideas,  the  Elec- 
trical News  offers  four  prizes  for  best  dressed  windows,  under 
the  following  conditions : 

(1)  First  prize   $35.00 

Second  prize   20.00 

Third  prize   10.00 

Fourth  prize   5.00 

(2)  The  contest  is  open  to  any  electrical  contractor- 
dealer,  municipality  or  central  station  in  Can- 
ada. 

(3)  Photographs  of  window  displays  must  be  in  our 
hands  by  December  31,  1919. 

(4)  Explanatory  notes  up  to  100  words  may  be  sub- 
mitted with  each  photograph. 

(5)  The  merits  of  the  photographs  will  be  judged 
by  an  impartial  committee  of  three — one  manu- 
facturer, one  jobber,  one  contractor-dealer. 

Plan  now  to  enter  the  competition.  You  have  an  even  chance 
to  win  a  prize.  In  addition  to  that,  however,  it  is  a  dead  certainty 
that  your  effort  to  produce  a  better  window  display  will  be  re- 
flected in  your  more  abundant  Christmas  trade. 

Address  photographs  and  all  communications : 

"  Best  Window  "  Contest, 

Electrical  News, 
347  Adelaide  St.  W.,  Toronto. 


^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  iiiiiiiiiiiiiiiiiiii  liiHiiiiiiiiiiiiiiiiiii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  iiiiiiiiiiiiiiiiiiiiiiiiiii  iiiiiiiiiiiiiiiiii  mil,,  ,1,  ,1111,,  ,1  „  ,|,|||||,|„|,„|,|||,|,  „  ,|,„„„  ,  ,  „„„„„  ,1 


44 


THE  ELECTRICAL  NEWS 


December  15,  1919 


What  is  New  in  Electrical  Equipment 


Fans  de  Luxe 

Heretofore  the  electric  fan  has  l)een  designed  solely  for 
utility,  and,  though  the  better  grades  have  graceful  lines  and 
fine  finishes,  all  makes  have  been  kept  plain  and  devoid  of 
ornamentation.  This  simplicity  is  suitable  for  the  great  ma- 
jority of  purposes  for  which  the  fan  is  used,  but  there  is 
said  to  be  a  growing  demand  ff)r  fans  that  will  harmonize 
with  the  handsome  furnishings  of  hotels,  clubs,  theatres, 
offices,  and  private  residences. 

To  enable  architects  and  interior  decorators  to  obtain 
fans  that  will  carry  out  any  desired  scheme  of  decoration, 
L.  Plaut  &  Company,  New  York,  have  brought  out  a  de  luxe 
line  of  fans,  consisting  of  10,  12,  and  lO-inch  oscillating  fans 
of  Westinghouse  make  encased  in  ornanKiital  compo,  fin- 
ished by  the  company's  skillful  arti>ts  in  any  desired  manner. 

A  comprehensive  series  of  standard  designs,  covering 
recognized  periods,  has  been  produced  but  special  designs 
to  suit  any  original  decorative  plan  can  he  readily  produced. 
Standard  finishes  are  French-gold,  French-grey,  and  old 
ivory  but  any  other  colors,  including  polychrome,  can  be 
supplied.  In  addition  to  the  compo  covered  fans  there  is 
also  a  novel  and  attractive  line  with  decorative  reed  cover- 
ings, which  strike  a  distinctive  note  of  coolness  and  infor 


Examples  of  Dc  Luxe  line  of  Westinghouse  Fans 


mality.  The  fans  are  supplied  for  desk,  table,  and  bracket 
mounting  but  their  ef?ectiveness  is  enhanced  by  mounting 
them  on  columns  <jr  standards  of  wood,  ornamented  with 
compo,  or  of  reed,  which  have  been  designed  by  the  Plaut 


company  to  harmonize  with  the  fans.  These  standards  are 
wired  and  have  a  plug  at  the  iop  to  which  the  fan  is  con- 
nected. Tile  fan  can  therefore  he  easily  removed  as  desired 
and  a  lam]),  ])lant,  or  other  object  put  in  its  place. 


Serving  Farmers  from  High  Tension  Lines 

The  rapidly  increasing  demand  for  farm  service  has 
developed  the  need  for  a  complete  switching,  fusing,  choke 
coil  and  lightning  arrester  unit,  which  can  be  installed  near 
the  farmers'  premises.  The  new  unit  type  equipment  deve- 
loped by  the  Delta-Star  Electric  Company,  Chicago,  is  claim- 
ed to  meet  the  imposed  condition  and,  furthermore,  can  be 


installed  at  a  reasonable  cost.  The  two  pole  switch  is  oper- 
ated from  ground  level  and,  in  case  of  fuse  operation,  re- 
placement can  be  safely  made  by  the  farmer.  Either  steel 
or  wood  pole  mounting  can  be  employed,  depending  upon 
the  local  conditions  or  desired  investment.  This  new  unit 
should  be  of  material  assistance  to  those  utilities  so  situ- 
ated that  farm  loads  can  be  served. 
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The  Eye-Shield  Diffuser 

The  tendency  in  commercial  and  industrial  lighting  for 
the  last  few  years  has  been  toward  lamps  of  higher  effici- 
ency as  a  means  of  securing  better  illumination  in  offices, 
shops  and  factories.  Such  lamps  as  the  modern  tungsten  and 
nitrogen  (gas  tilled)  are  of  recognized  economic  value. 
Wherever  a  study  of  the  lighting  problem  has  been  made, 
it  has  been  found  that  speedier  work  and  a  better  quality  of 
workmanship  is  the  result  of  increased  lighting  efficiency. 
The  modern  lighting  problem,  however,  is  not  satisfied  with 
increased  light  intensities  alone.  Direct  illumination,  which 
concentrates  the  rays  in  an  extremely  intense  flood  of  light 
or  spot  light  effect,  is  very  confusing  to  the  eye  over  the 
field  of  vision.  The  ideal  light  is  one  in  which  the  high  in- 


trinsic rays  of  the  modern  high  efficiency  lamps  are  shielded 
from  the  eye,  at  the  same  time  preserving  their  high  effici- 
ency. 

That  is  the  basis  upon  which  the  Luminous  Specialty 
Co.  state  they  proceeded  in  evolving  the  eye-shield  diffuser, 
shown  herewith.  In  this  diffuser  the  translucent  bowl  is 
very  thin,  having  an  absorption  of  about  7^  per  cent.  The 
reflector,  being  semi-translucent,  throws  a  soft  diffusion  of 
light  over  the  upper  area  to  be  illuminated,  gradually  blend- 
ing to  its  greatest  volume  on  the  working  plane.  This  of- 
fers to  the  eye  no  sharp  contrasts  of  lights  and  shadows. 
The  absence  of  glare  is  most  desirable  and  congenial  to  the 
eye;  relieving  eye-strain  altogether  and  at  the  same  time 
securing  the  greatest  volume  of  useful  light  of  low  inten- 
sity on  the  plane  to  be  illuminated. 

The  eye-shield  diffuser  is  made  for  use  with  all  forms 
of  tungsten  and  type  "C"  lamps  up  to  and  including  200 


DON'T 
GET 
HURT 
TO-DAY 


A  poster  issued  by  the  Ontario  Safety  League.     Its  effective- 
ness is  in  its  simplicity 
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watts.  It  can  be  installed  in  any  fixture  now  used  or  in 
and  fixture  in  which  the  type  "C"  or  gas-filled  lamps  can  be 
installed.  A  combination  plug  and  socket  is  provided  which 
fits  the  socket  in  the  fixture.  A  wire  holder  supports  the 
diffuser.  This  diffuser  is  used  at  all  points  where  more  ef- 
ficient illumination  is  required,  but  is  particularly  adapted 
for  commercial  and  industrial  work,  and  particularly  in 
schools  where  the  utmost  consideration  should  be  given  to 
conservation  of  the  eye.  It  is  being  distributed  throughout 
Eastern  Canada  by  The  Perkins  Electric  Company  of  Mon- 
treal, Toronto  and  Winnipeg. 


The  Hoover  a  Three-in-One  Cleaner 

The  Hoo\er  Electric  Suction  Sweeper  is  now  being- 
made  in  Hamilton.  Canada,  in  a  factory  which  affords  the 
manufacturer  some  30,000  square  feet  of  floor  area  at  the 
outset,  with  provision  for  double  this  area  when  demand 
develops.  The  Hoover  is  well  known  in  Canada  already, 
but  will  be  thoroughly  advertised  throughout  the  coming 
year  so  as  to  make  its  sale  by  the  contraqtor-dealer  little 
more  than  a  matter  of  display.  It  is  claimed  that  its  popu- 
larity depends  largely  on  the  fact  that  it  is  three  cleaners 
in  one:  an  electric  carpet  beater,  an  electric  carpet  sweeper 
and  an  electric  vacuum  cleaner. 


The  Amco  Illuminet 

The  .\mco  Illuminet,  illustrated  herewith,  is  a  new 
lighting  fixture  which  is  claimed  to  combine  all  the  latest 
improvements  in  industrial  and  commercial  lighting  in  a 
small  unit  which  may  be  applied  to  the  fixtures  installed  in 
the  home.  To  the  ordinary  socket  is  simply  added  a  spun- 


holder,  a  porcelain  enamelled  steel  reflector  and  a  specially 
designed  and  carefully  calculated  diffusing  squat  shade. 
This  unit  makes  it  possible  for  the  housewife  who  wishes 
to  materially  improve  her  illumination  to  do  so  without  go- 
ing to  the  expense  of  entire  new  fixtures.  The  present  hold- 
ers and  lamps  may  be  removed  and  the  Amco  Illuminet 
just  pushed  on  to  the  socket.  A  stock  of  illuminets  is  car- 
ried by  the  Masco  Company,  Toronto. 


The  city  of  Saskatoon,  Sask.,  recently  advertised  for 
sale  by  tender  a  26  x  48  vertical  cross  compound  engine 
direct  connected  to  a  750  kw.,  2  phase,  2,300  volt,  60  cycle 
generator,  complete,  with  surface  condenser,  air  pump,  etc. 
This  equipment  is  to  be  replaced  by  new  machinery  of 
larger  capacity. 
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A  New  Safety  Push  Button  Panel 

In  order  to  provide  a  safety  lighting  ijanel  of  small  capa- 
city for  apartment  houses,  residences,  etc.,  the  Westing- 
house  Electric  &  Manufacturing  Company  has  recently  put 
on  the  market  its  type  "C"  safety  panel.  These  panels  are 
made  up  of  push  Inittons  and  plug  fuses,  and  all  parts  ac- 
cessible are  electrically  dead  so  that  the  operator  is  in  ni> 


danger  of  getting  a  slidck  m  turning  the  lights  on  or  off. 
Each  pair  of  buttons  with  the  fuses  constitutes  a  unit,  and 
should  a  switch  becomie  damaged  all  that  is  necessary  is  tu 
remove  the  switch  cover  section  and  unscrew  the  defective 
part,  without  disconnecting  any  wires,  exposing  other 
switches,  or  removing  the  panel  from  the  box.  By  reason 
of  its  construction,  this  panel  is  the  narrowest  safety  panel 
on  the  market,  and  the  only  one  of  its  capacity  that  can  be 
furnished  with  a  safety-type  main  switch  if  desired.  These 
panels  are  made  for  two  or  three  wire  systems,  and  for 
from  two  to  thirty-two  branch  circuits.  The  capacity  of 
the  main  ranges  from  30  to  200  am)peres,  125  volts,  and  the 
capacity  of  each  branch  circuit  is  10  amperes. 


The  Crystal  Washing  Machine 

The  Crystal  Washing  Machine  illustrated  here- 
with, is  being  distributed  in  Canada  by  the  Onward  Manu- 
facturing Co.  of  Kitchener,  Ont.  The  Crystal  forces  the 
water,  steam,  rich  suds  and  air  through  the  meshes  of  the 


cloth,  cleansing  the  coarsest  or  the  hnest  of  fabrics  with- 
out rubbing  or  injuring  of  any  kind.  The  cylinder  drives  in 
only  one  direction,  making  it  easy  to  maintain  a  speed 
which  removes  the  dirt  without  resorting  to  complicated 
mechanical  parts  found  in  less  efficient  machines.  Only  15 
minutes  is  required  to  wash  each  cylinder  full  of  clothing. 
The  swinging  mechanism  on  this  machine  makes  it  easy  to 
put  the  wringer  in  three  positions;  the  clothes  may  be  wrung 
from  the  machine  into  the  rinse  water,  from  the  rinse  water 
into  the  blueing  water  and  from  the  blueing  water  into  the 
clothes  basket.  It  is  not  necessary  to  move  the  washer  it- 
self, as  the  wringer  swings  freely  into  position  wherever 
and  whenever  it  is  needed.  Special  features  of  this  machine 
are  the  automatic  safety  friction  release  which  protects  the 
machine  when  overloaded;  the  safety  wringer  release  which 
releases  wringer  instantly  in  an  emergency;  and  all  moving 
parts  are  covered,  making  it  impossible  to  get  caught  in 
the  mechanism. 


Mignetic  Brake  for  Small  A.  C.  Motors 

The  cut  herewith  represents  a  new  type  of  magnetic 
brake  that  has  been  designed  by  The  Volta  Manufacturing 
Company,  Limited,  of  Welland,  Ont.  This  brake  is  designed 
sjiecially  for  small  a.c.  motors  up  to  I'/z  h.p.    These  brake- 


have  been  thoroughly  tested  and  all  that  have  been  put  into 
service  are  giving  absolute  satisfaction.  This  new  type  of 
magnetic  brake  has  many  points  of  advantage  over  the  old 
type.  Note  the  simple  and  rugged  construction;  the  absence 
of  toggle  joints  and  wearing  parts;  the  minimum  space  re- 
quired and  the  simple  manner  in  which  adjustments  can  be 
made. 


Davis  Slate  and  Manufacturing  Co. 

Davis  Slate  &  Manufacturing  Company  of  Canada,  Ltd., 
announce  that  their  sales  office  is  now  located  at  their  To- 
ronto factory  Shaftesbury  and  Summerhill  Aves. 


It  is  reported  that  a  committee  of  the  London  County 
C^Tuncil  officials  has  been  appointed  to  confer  with  the  Il- 
luminating Engineering  Society  to  consider  the  question 
of  eye  strain  in  connection   with  movie  pictures. 
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Current  News  and  Notes 

I  


Almonte,  Ont. 

ri;c  i;aci);i\ ..Ts  of  Aliiioiitc.  ( )]it.,  will  vote  on  the  ques- 
tion of  ac(|uiriiifr  the  power  plant  of  the  W'ylie  Power  Com- 
pany. 

Bathurst,  N.  B. 

The  Bathurst  Lumber  Company  are  installing  a  hydro- 
electric plant  at  Grand  I-'alls,  about  25  miles  from  Bathurst, 
N.  B.  Orders  have  been  placed  covering  two  4,000  kv.a. 
generators  with  necessary  transformers  exciters  and  control 
for  this  installation.  Power  will  be  transmitted  to  I')athn"st 
and  there  distril)uted  to  their  various  pulp  and  lumber  milK 
Professor  Hcrdt.  Montreal,  is  the  consulting  engineer. 
Chatham,  Ont. 

The  C'liat'ham.  V'  allaceburg  and  Lake  I.rie  Railroad  i-- 
now  inisalling  new  equipment  necessary  for  the  use  of 
Hydro-clccrric  |)ower.  Some  of  this  equipment  was  purch- 
ased from  the  London  and  Lake  Erie  Railway,  and  the  bal- 
ance from  the  Canrdian  \Vestinghouse  Company. 
Cornwall,  Ont. 

Ti;e  ratepayers  of  Cornwall,  Ont..  will  vote,  on  Decem- 
ber I'Uti,  on  the  question  of  extending  the  franchise  o\  tne 
Stc>rniont  l^lectric  Light  and  Power  Company,  Limited. 
Edmundston,  N.  B. 

The  town  of  Edmundston  is  making  extensive  additions 
to  its  electric  power  plant  and  system.  A  new  generator 
and  larger  transformers  are  being  installed  and  the  dis- 
tribution system  extended  to  connect  up  some  200  new  cus- 
tomers. The  starting  u|)  of  pulp  mills  has  caused  this 
rather  unusual  boom. 

A  company  is  now  being  formed  to  develop  a  Hydro- 
electric plant  on  Green  River,  about  six  mlies  from  the 
town  of  Edmundston,  N.B.  It  is  proposed  to  install  about 
1500  kw.  and  transmit  power  principally  for  distribution  in 
the  State  of  Maine.  Dr.  Guy  is  the  promoter  of  this  deve- 
lopment and  Mr.  C.  Brandeis.  Montreal,  is  the  consulting 
engineer. 

Gilbert  Plains,  Man. 

A  by-law  will  be  submitted  on  December  16th  to  the 
ratepayers  of  Gilbert  Plains,  Man.,  on  the  question  of  in- 
stalling  an   electric   lighting  plant.   The   town   council  are 
interested  in  quotations  for  equipment. 
Gleichen,  Alta. 

W'ork  has  commenced  on  the  erection  of  a  power  house 
at   Gleichen,  Alta.,   for  the   provincial   government.    C.  C. 
Potter  and  Company,  Medicine  Hat.  are  the  general  con- 
tractors. 
Guelph,  Ont. 

The  ratepayers  of  Guelph,  Ont.,  will  vote  at  the  Janu- 
ary elections  on  the  Hydro  Radial  by-law. 

The  board  of  light  and  heat  commissioners,  Guelph, 
Ont.,  have  received  notice  from  the  Hydro-electric  Power 
Commission  limiting  their  power  load  to  3200  h.p.  from  7 
a.m.  to  6  p.m.  and  to  2630  h.p.  from  6  p.m.  to  6  a.m. 

The  Guelph,  Ont.,  Board  of  Light  and  Heat  Commis- 
sioners are  trying  the  system  of  having  customers  read 
their  own  meters.  Forms,  instructions  and  stamped  enve- 
lope are  furnished  each  customer  who  is  asked  to  return 
the  reading  by  a  certain  specified  date. 
Halifax,  N.  S. 

The  Nova  Scotia  Tramways  &  Power  Company  are 
making  extensive  improvements   to   their  equipment.  The 


entire  distribution  system  has  l)een  rebuilt  and  feeder  regu- 
lators installed.  They  are  rebuilding  most  of  the  railway 
system  and  installing  new  and  heavier  rails.  Fifteen  one- 
man  safety  cars  have  been  ordered  and  will  be  put  in  ser- 
vice imniediately.  This  company  is  now  controlled  by  the 
Stone  &  Webster  Corporation  of  Boston. 
Hamilton,  Ont. 

It  is  reported  that  the  Walker  Electric  Company,  Hani- 
illon,  (_)nt.,  have  sold  out. 

Tlie  Tallman  Brass  &  Metal  Company,  Hamilton,  Ont., 
have  purchased  14  acres  of  land  on  Burlington  Street,  south 
of  Stipes  Inlet,  to  take  care  of  necessary  extensions  to  their 
plant. 

Hanley,  Sask. 

The  proposed  installation  of  a  lighting  system  at  Han- 
ley,  Sask..  has  been  postponed   until   Spring  awaiting  the 
approval  of  the  provincial  government. 
Joggins,  N.  S. 

The  Maritime  Coal,  Railway  «&  Power  Company,  Jog- 
gins,  X.S.,  are  planning  the  installation  of  an  additional  two 
1000  kw.  steam  turbines  with  necessary  auxiliaries.  Mr. 
Sammett,  Montreal,  is  consulting  engineer  employed  by 
this  compan}-. 

Kamsack,  Sask. 

A  by-law  has  been  passed  by  the  ratepayers  of  Kam- 
sack, Sask.,  authorizing  the  purchase  of  an  auxiliary  engine 
and  extensions  to  the  local  lighting  plant. 

Kentville,  N.  S. 

The  Kentville  Electric  Light  Commission  will  pur- 
chase current  from  the  Nova  Scotia  Sanitorium  and  close 
their  present  steam  plant.  The  Sanitorium  is  putting  in  all 
necessary  transformers,  etc.,  and  supplying  current  at  their 
switch  board  at  a  price  of  4^  cents  per  kw.h.  This  arrange- 
ment will  give  the  town  a  much  needed  day  service.  The 
Kentville  Commission  are  also  installing  a  modern  series 
street  lighting  system. 

London,  Ont. 

The  Bell  Telephone  Company  have  started  alterations 
to  their  London  exchange,  which  will  include  an  additional 
story  on  the  building  and  the  installation  of  considerable 
new  equipment. 

The  Hydro-electric  Power  Commission  of  Ontario  have 
reported  to  the  city  council  of  London,  Ont.,  that  it  would 
not  be  advisable  to  entertain  the  purchase  of  the  London 
Street  Railway  as,  in  their  opinion,  it  could  not  be  operated 
as  cheaply  as  the  company  is  now  doing. 

Moncton,  N.  B. 

The  city  of  Moncton,  N.  B.,  is  considering  the  purchase 
of  the  entire  light,  power  and  tramway  of  the  Moncton 
Tramway  and  Power  Company.  If  this  deal  goes  through 
the  city  will  install  a  modern  power  plant  as  the  present 
outfit  is  overloaded.  John  Edington  is  city  engineer  of 
Moncton. 

New  Glasgow,  N.  B. 

The  Xova  Scotia  Steel  Company  have  recently  purchas- 
ed the  plant  of  the  Acadia  Coal  Company  at  Stellerton. 
This  latter  company  has  a  most  complete  and  extensive 
electric  power  plant  and  it  is  probable  that  the  Nova  Scotia 
Steel  Company  will  transmit  some  4,000  kw.  from  this  plant 
to  their' works  at  Trenton,  a  distance  of  seven  miles,  and 
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electrify  their  steel  mills,  which  are  now  princiijally  operat- 
ed by  steam. 
New  Liskeard,  Ont. 

It  is  reported  lliat  a  power  development  plant  is  con- 
templated at  Fort  Metachewan,  Ont.  Sutcliffe  &  Neelands, 
New  Liskeard,  Ont.,  are  named  as  engineers,  and  the  capa- 
city of  the  plant  would  be  about  5,000  h.p. 

Newmarket,  Ont. 

The  ratepayers  of  Newmarket,  Ont.,  will  vote  on  a  by-- 
law  authorizing  the  renewal  of  their  contract  with  tlie  To- 
ronto and  York  Railway  for  the  electric  power  supply  of 
the  town.    The  existing  contract  was  signed  in   1914  and, 
it  is  said,  has  proved  very  satisfactory. 

New  Westminster,  B.  C. 

Mr.  A.  Rowell  has  opened  an  electrical  contracting  bus- 
iness in  New  Westminster,  B.C.,  and  will  specialize  in  light- 
ing installations  and  motor  repairs.  Mr.  Rowell  has  been 
about  20  years  in  the  electrical  business,  for  some  time  be- 
ing in  charge  of  the  electrical  work  at  the  Poplar  Island 
Shipyards  and  also  with  the  British  C"oluml)ia  Electric  Rail- 
way Company. 

Niagara  Falls,  Ont. 

Fire  on  December  10th  completely  gutted  the  local  car 
barns  of  the  Niagara,  St.  Catharines  and  Toronto  Street 
Railway,  destroying  also  two  of  the  newest  type  cars  and  a 
snowplough.  The  loss  is  estimated  at  $40,000.  Power  is  being 
supplied  by  the  International  Railway  Co.  until  the  local 
power  house  can  be  put  into  commission  again. 

Ottawa,  Ont. 

Another  step  in  the  negotiations  between  Canada  and 
the  United  States  for  navigation  and  power  development  on 
the  St.  Lawrence,  west  of  Montreal,  has  been  taken  in  the 
completion  of  a  series  of  questions  to  l)e  submitted  to  the 
International  Waterways  Commission.  These  have  been 
prepared  and  agreed  upon  by  Col.  Keeler,  representing  the 
United  States,  and  W.  J.  Steward,  Dominion  hydrographer. 
These  questions  cover  the  claims  of  both  countries  in  pow- 
er to  be  developed  and  navigation  channels  improved,  as 
well  as  the  responsibilities  of  each  for  cost,  maintenance  and 
damages. 

Penhold,  Alta. 

An  electric  lighting  plant  is  being  installed  at  Penhold. 
Alta. 

Peterboro,  Ont. 

At  a  meeting  of  the  Peterboro  branch  of  the  Engineer- 
ing Institute  of  Canada  on  December  7,  Mr.  W.  H.  Smith, 
of  Belleville,  superintendent  of  the  Central  Ontario  Sys- 
tem of  the  Hydro-electric  Power  Commission,  assisted  by 
Mr.  G.  Blackwell,  gave  an  address  outlining  the  develop- 
ment of  the  Central  Ontario  System. 

St.  Thomas,  Ont. 

The  debenture  Ijy-law  for  the  purchase  of  the  London  & 
Lake  Erie  Traction  Company's  property  in  St.  Thomas  at 
$2."), 000  was  carried  by  a  vote  of  47.5  to  37.  The  purchase 
includes  the  brick  barns,  power  house,  overhead  wiring  on 
Talbot  Street  and  land  along  the  M.  C.  R.  property. 
Tara,  Ont. 

The  ratepayers  of  Tara,  Ont.,  will  vote  on  a  Hydro 
enabling  by-law  at  the  January  elections. 
Toronto,  Ont. 

Announcement  has  been  made  by  the  Hydro-electric 
Power  Commission  of  Ontario  of  a  plan  whereby  pensions 
and  sick  benefits  will  be  provided  for  emi)loyees.  Details  of 
the  plan  are  now  being  completed. 

The  board  of  control,  Toronto,  has  instructed  the 
Works   Commissioner  to    proceed   with   extensions  •  to  the 


line  and  equipment  of  the  Hloor  Street  West  civic  ear  sy.s- 
leni  at  a  cost  of  $160,000. 

Customers  of  the  Toronto  Hydro-electric  System  ,have 
ben  notified  that  ,  beginning  January  1,  the  discount  on  a.c. 
power  bills  will  be  cut  from  20  to  10  per  cent.  Lighting  and 
household  Ijills  will  not  be  changed. 

Windsor,  Ont. 

Extensions  of  the  telephone  system  serving  the  border 
municipalities  are  being  planned  at  a  cost  of  $200,000.  Im- 
provements will  include  erection  of  a  new  exchange  at 
Walkerville  to  serve  the  district  east  of  Langlois  Avenue. 
Cable^  in  conduits  will  replace  overhead  wires  in  many  sec- 
tions and  Wyandotte  and  London  Streets  will  be  entirely 
cleared  of.  poles.  Walkerville  exchange  will  be  built  in  the 
Spring. 


Personals 

Mr.  N.  S.  Marsh,  of  Fort  hrances,  (Jnt.,  has  been  ap- 
l)ointed  Hydro-electric  inspector  with  jurisdiction  over  Fort 
I'rances  and  surrounding  district. 

Sir  A'dam  Beck  sailed  for  England  on  Dec.  13th  to  visit 
Lady  Beck,  who  is  said  to  be  critically  ill.  He  expects  to 
lie  absent  until  about  the  middle  of  January. 

Mr.  L.  J.  Barry,  formerly  with  the  Seymour  Light  & 
I'ower  Company,  has  taken  over  the  management  of  the 
electrical   department   of  Allen   General   Supplies,  Limited. 

Mr.  J.  D.  Black,  for  sixteen  years  with  the  Fredericton 
"(ileaner,"  lias  been  appointed  to  organize  a  publicity  de- 
jjartment  for  the  New  Brunswick  Telephone  Company. 
This  new  department  will  seek  to  improve  the  relations 
between  the  comjiany,  its  employees  and  subscribers. 

Mr.  Alexander  McDonald,  of  Montreal,  has  been  ap- 
pointed traffic  superintendent  of  the  Winnipeg  Electric  Rail- 
way System,  succeeding  R.  R.  Knox,  who  has  been  made 
assistant  to  the  general  manager.  Mr.  McDonald  has  been 
connected  with  the  Montreal  Tramways  Company  since  1887, 
and  for  the  past  eight  years  has  been  in  charge  of  one  of  the 
important  trafific  divisions  of  the  Montreal  system. 

Capt.  W.  S.  Montefiore,  M.C.,  is  now  a  partner  in  Spiel- 
man  Agencies,  Montreal.  Capt.  Montefiore  was  associated 
with  this  firm  before  he  went  overseas,  early  in  1915.  In 
ihe  meantime  he  has  been  with  the  Imperial  Army  on  the 
Westernt  front,  Egypt  and  Palestine.  Capt.  Montefiore  has 
recently  returned  from  England  and  reports  that  although 
conditions  are  by  no  means  normal,  the  firms  his  company 
represents  are  in  a  much  improved  position  for  making  de- 
liveries, and  that  several  large  shipments  from  their  princi- 
pals are  now  on  the  way. 


The  Cleveland  Fare  Box 

Prevents  Mistakes 

It  is  the  one  sure  method  of  collecting  fares  with- 
out possibility  of  mistakes  or  losses  in  any  way. 

THE  CLEVELAND  FARE  BOX  is  an  important 
advancement  in  street  car  service  to  the  public  in 
safeguarding  the  interests  of  the  municipality  or 
company,   and   in   saving   time   and  labor. 

Write  for  further  important  facts  regarding  this 
practical  and  valuable  means  of  collecting  fares. 

M.  C,  McElIigott,  Manufacturer 

PRESTON,  CANADA 

Agent  for  the  Arthur  Power  Saving  Recorder  for 

Western  Provinces 
Canadian    Representative,    Universal  Lubrication. 
Tulc. 
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PHILLIPS' 


No.  2  B.  &  S.  3-Conductor  25,000  Volt  Cable 
Paper  Insulated,  Lead-covered,  Double  Steel  Tape  Armoured 


Supplied  to  the  Order  of 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 


Eugene  F.  Phillips  Electrical  Works,  Limited 

MONTREAL 

Branches  :   Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver 
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Publisher's  Notice 

Advertisements  under  "Situation  Wanted  ur  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  cliar^e  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.80  per  inch. 

All  advertisements  must  be  in  the  imblisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


WANTED,  Kntfiiicer  familiar  with  Trans- 
former Design.  Must  be  technical  graduate. 
State  age  and  experience.  Api)ly  lio.x  79, 
Electrical    News,    Toronto.  2.S-2 


WANTED — A  man  for  testing  and  inspecting 
Transformers. 

PACKARD  ELECTRIC  CO.,  LIMITED, 
23-1  St.   Catharines,  Ont. 


Transformers 

We  now  have  a  well-equipped  shop  for  the 
repair  of  service  transformers  up  to  50  K.W. 
capacity. 

This  is  our  specialty  and  we  have  had  con- 
siderable experience  along  these  lines. 

Instead  of  discarding  burned-out  transformers, 
send  them  to  us  for  expert  repairs.  We  are 
prompt  and  can   give  satisfaction. 

E.  J.  GROVES, 
20-t.f.  Box  422,  Parry  Sound,  Ont. 

100  H.  P.,  60  Cycle 
Motors,  For  Sale 

Two  100  H.P.,  60  cycle,  2200  volt,  3  phase,  600 
R.P.M.,  Canadian  General  Electric  Motors,  com- 
plete with  auto-starters,  e(|uipped  with  no-volt- 
age and  overload  relays,  and  necessary  auxiliary 
equipment.  PRICE  $1,000.00  each,  f.c.b.  cars 
Toronto. 

One  100  H.P.,  of  similar  specifications,  but 
equipped  with  old  type  Auto-starter  without  no- 
voltage  or  overload  relays.     PRICE  $700.00. 

Immediate  delivery:  subject  to  prior  sale. 
HENRY    ENGINEERING  COMPANY, 
24  71  Bay  Street,  TORONTO. 


WANTED 


Experienced 
Travelling 
Salesman 


WANTED  —  Experienced 
Travelling  Salesman  by  es- 
tablished Electrical  Supply 
House.  Address 

"  SALESMAN," 
Box  40,  Electrical  News, 

Toronto 

stating  age  and  experience. 

20-t.f. 


Judicial  Sale  by  Tender 

of  the  Assets  of 

Kirkf  ield  Portland  Cement 
Company,  Limited 

In  the  Supreme  Court  of 
Ontario 

Shortreed  vs.  Kirkfield  Portland  Cement 
Company,  Limited 


Pursuant  to  the  judgment  made  in  this  action 
and  with  the  approval  of  J.  A.  C.  Cameron, 
Esquire,  Official  Referee,  tenders  will  be  received 
up  to  twelve  o'clock  noon  of  Wednesday,  21st 
January,  1920,  addressed  to  J.  A.  C.  Cameron, 
Official  Referee,  at  the  office  of  G.  T.  Clarkson, 
Receiver,  15  Wellington  Street  West.  Toronto, 
and  marked  "Tenders  re  Kirkfield  Portland  Ce- 
ment Company,  Limited,"  for  the  purchase  of 
the  following  assets  of  Kirkfield  Portland  Ce- 
ment Company,  Limited,  namely.  Real  Estate 
being  in  the  Townships  of  Bexley,  Laxton  and 
Somerville,   Victoria   County,  Ontario. 

Parcel  1. — Real  Estate  and   Cement  Plant. 

(a)  Mill  site  about  12'A  acres. 

(b)  Ranch  about  98  acres. 

(c)  Dry  marl  bed  about  50  acres. 

(d)  Land   opposite  mill  site  about  7  acres. 

(e)  Marl  bed  under  Raven  Lake  about  354 
acres :  together  with  the  buildings,  erections, 
plant  and  machinery  situate  on  parcel  (a).  Full 
descriptions  of  the  several  parcels  are  to  be 
seen  in  the  office  of  the  Receiver,  G.  T.  Clark- 
son,   15   Wellington    Street   West,  Toronto. 

Parcel  2. — Water  Power  and  Plant  and  Trans- 
mission Lines. 

(a)  Lot  A.  Concession  B,  Somerville.  Lot  B. 
Concession  A,  Somerville.  Lot  9,  Concession  11, 
Laxton,  excepting  1  acre  heretofore  sold  by  A. 
Hastings,  containing  about  14S  acres  and  subject 
to  the  reservations  as  to  Government  rights  set 
out  in  the  mortgage  of  30th  December,  1910, 
made  by  Kirkland  Portland  Cement  Company, 
Limited,  to  National  Trust  Company,  Limited,  in 
the  pleadings  mentioned,  together  with  the  build- 
ings and  machinery  comprising  power  plant ;  also 
transmission  lines. 

(b)  Lot  D,  Concession  A,  Somerville,  and 
part  of  Lots  6  and  7  in  Concession  11,  Laxton, 
containing  about  143  acies,  subject  to  said  re- 
servations as  to  Government  rights.  It  is  esti- 
mated that  on  this  property  an  additional  300 
H.P.   could  be  developed. 

Parcel  3. — Stores,  supplies,  etc.,  as  per  in- 
ventory which  may  be  seen  at  the  Receiver's 
office. 

Parcel  4. — Office  furniture,  as  per  inventory, 
which  may  be  seen  at  the  Receiver's  office. 

Tenders  will  be  received  for  the  purchase  from 
the  Receiver  of  the  whole  of  above  described 
property  en  bloc  or  in  the  alternative  for  the 
purchase  of  parcel  2,  known  as  the  Water 
I'ower  and  Power  Plant,  etc.,  and  for  the  sep- 
arate purchase  of  the  said  parcels  1,  3  and  4, 
with  the  buildings,  plant  and  machinery  there- 
on,  together   with    equipment   and  supplies. 

Intending  tenderers  may  obtain  particulars  of 
the  terms  and  conditions  upon  application  to  the 
Receiver,  G.  T.  Clarkson,  15  Wellington  Street 
West,  Toronto. 

Tenders  will  be  opened  by  the  Official  Referee, 


or  tluf  Receiver,  at  the  Receiver's  office,  15 
Wellington  Street  West,  Toronto,  on  Thursday, 
the  22nd  January,  1920,  at  eleven  o'clock  in  the 
forenoon,  when  all  tenderers  are  recjuested  to 
be  present. 

The  highest  or  any  tender  not  necessarily  ac- 
cepted. 

A  marked  cheque  for  ten  iier  cent,  is  to  ac- 
company each  tender.  Upon  acceptance  of  any 
tender,  fifteen  per  cent,  of  the  purchase  price, 
in  addition  to  the  marked  cheque  of  ten  per 
cent,  accompanying  the  tender,  shall  be  paid 
forthwith.  Twenty-five  per  cent,  in  addition 
shall  be  paid  within  thirty  days  thereafter  and 
the  balance  upon  the  completion  of  the  sale. 

In  the  event  of  acceptance  of  a  tender  the 
IJroperty  shall  be  forthwith  insured  and  the  pre- 
mium paid  by  the  purchaser  and  the  property 
shall  be  kept  in  repair  by  him,  taxes  and  insur- 
ance to  be  apportioned  as  of  the  date  of  ac- 
ceptance. 

The  purchaser  shall  search  the  title  at  his  own 
expense,  and  the  vendor  shall  not  be  required 
to  furnish  any  abstracts  or  copies  of  them  or  to 
produce  any  deeds,  declarations  or  other  evidence 
of  title,  other  than  those  in  his  possession.  The 
l)urchaser  shall  have  ten  days  in  which  to  make 
any  objections  or  requisitions,  and  if  the  Re- 
ceiver shall  from  any  cause  be  unable  or  un- 
willing to  satisfy  them  he  may,  notwithstanding 
any  intermediate  negotiations,  rescind  the  sale, 
in  which  case  the  purchaser  shall  be  entitled 
only  to  a  return  of  the  deposit  money,  without 
interest,   costs   or  compensation. 

In  case  of  default  by  the  purchaser,  after  no- 
tice, the  Receiver  may  declare  the  deposit  for- 
feited. 

In  the  event  of  a  sale,  possession  will  be  given 
upon  payment  of  the  said  fifty  per  cent,  of  the 
purchase  money. 

The  other  conditions  of  sale  will  be  the 
standing  conditions  of  the  Court. 

Full  particulars  of  the  property,  machinery 
and  all  other  details  can  be  had  upon  applica- 
tion to  G.  T.  Clarkson,  15  Wellington  Street 
West,  Toronto,  or  tj  Messrs.  Cassels,  Brock  & 
Kelley,  X'endor's  solicitors,  85  Bay  Street,  To- 
ronto, or  to  Messrs.  Henderson  &  Boyd,  Traders 
Hank  Building,  Toronto,  or  to  Messrs.  Blake, 
Lash,  Anglin  &  Cassels,  25  King  Street  West, 
Toronto. 

29th  November,  1919. 

CASSELS,   BROCK  &  KELLEY, 

.S5   Bay   Street,  Toronto, 
24.1  N'endor's  Solicitors. 


PETRirS  LIST 

of   NEW   and  USED 


MOTORS 


So. 

H.P. 

Phase 

Cycle 

Volts 

Speed 

Make. 

1 

100 

3 

25 

550 

4^(1 

1 

60 

3 

25 

550 

750 

Cr.-Wh. 

2 

52 

3 

25 

550 

l2tl 

I.allca^  1  " 

2 

50 

3 

25 

550 

720 

Westg. 

1 

40 

3 

25 

550 

750 

Cr.-Wh. 

1 

40 

3 

25 

550 

725 

Harland 

1 

35 

25 

5.5(1 

72(1 

Westg. 

1 

30 

3 

25 

550 

1500 

Tor.  &  Ham 

1 

30 

3 

25 

560 

720 

Wettg. 

1 

30 

2 

60 

220 

720 

F.-M. 

1 

25 

2 

60 

220 

945 

Westg. 

1 

15 

3 

25 

550 

1400 

Lancashire 

1 

11 

3 

25 

550 

715 

Can.  Union 

1 

10 

3 

25 

550 

1400 

Lancashire 

1 

10 

3 

25 

55(1 

7211 

.1.    X-  M 

1 

7/2 

3 

25 

550 

1500 

Lang.-Dav.- 

1 

5 

3 

25 

550 

1400 

Excelsior 

3 

4 

3 

25 

550 

1400 

Excelsior 

1 

3 

O 

25 

550 

1400 

Excelsior 

1 

1 

3 

GO 

550 

1700 

Westg. 

1 

'A 

3 

25 

550 

140(1 

R.    A  M 

1 

l/« 

1 

60 

110 

3400 

Diehl. 

Writt   Ui  for  Prices 


H.  W.  PETRIE,  Limited 

Frocit  St.  We»t  -  Toronto.  Ont. 
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POWER  EQUIPMENT 

New  or  Used 

Immediate  Delivery 

MOTORS,  GENERATORS, 
TRANSFORMERS 


MOTORS 

MOTORS 

25  cycle,  550  volt,  3  phase. 

60  cycle,  550  volt,  3  phase 

No. 

H.P. 

R.P.M. 

Make 

No. 

H.P. 

R.P.M. 

Make 

1 

250 

485 

Westinghouse 

1 

200 

500 

Westinghouse 

3 

200 

485 

Westinghouse 

1 

100 

850 

C.  G.  E. 

2 

200 

500 

C.  G.  E. 

1 

40 

850 

Westinghouse 

1 

200 

500 

C.  G.  E. 

1 

20 

850 

Westinghouse 

1 

200 

500 

Can.  Gen. 

3 

15 

1120 

Westinghouse 

1 

150 

750 

Can.  Gen. 

4 

10 

1120 

Westinghouse 

1 

100 

750 

C.  G.  E. 

1 

3 

75 
60 

725 
750 

Westinghouse 
Crocker- Wheeler 

60  cycle,  220  volt,  3  phase 

1 

60 

720 

Lancashire 

No, 

H.P. 

R.P.M. 

Make 

8 

50 

720 

Westinghouse 

1 

40 

720 

Westinghouse 

1 

75 

900 

Westinghouse 

1 

40 

720 

Can.  Gen. 

2 

50 

900 

Crocker-Wheeler 

1 

42 

720 

Lancashire 

1 

^35 
^^30 

1200 

C.  G.  E. 

1 

25 

720 

Lancashire 

2 

900 

C.  G.  E. 

1 

20 

1400 

Lancashire 

1 

30 

945 

Westinghouse 

4 

10 

720 

Wagner 

2 

25 

1200 

Crocker-Wheeler 

1 

20 

1800 

Lincoln 

25  cvcle.  220  volt.  3  ohase 

1 

20 

1130 

A.  C.  B. 

1 

10 

1140 

Fairbanks 

No. 

H.P. 

R.P.M. 

Make 

1 
1 

100 
75 

500 
720 

Can.  Gen. 
Westinghouse 

60  cycle,  220  volt,  3  phase 

3 

50 

720 

Westinghouse 

No. 

H.P. 

R.P.M. 

Make 

1 

25 

710 

Westinghouse 

3 

100 

600 

C.  G.  E. 

2 

20 

710 

Westinghouse 

1 

75 

720 

C.  G.  E. 

2 

15 

725 

Westinghouse 

2 

10 

710 

Westinghouse 

GENERATORS 

25  cycle,  2200  volt,  3  phase 


No. 

1 
1 
2 
1 
1 
1 
1 
1 


H.P. 

300 
250 
200 
150 
100 
75 
50 
30 


R.P.M. 
480 


480 
750 
750 


Make 

Westinghouse 
C.  G.  E. 
Westinghouse 
Westinghouse 

Gen.  Elec. 

Lincoln 

Westinghouse 


60  cycle,  3  phase 

No.  KW.  Volts  R.P.M. 

1  300  2200  600 

1  75  2200  900 

1  100  550  900 

1  300  2200  150 

Direct  connected  to  engine. 
1  60  2200  1200 

Direct  connected  to  engine. 


Make 
A.  C.  B. 
Westinghouse 
C.  G.  E. 
A.  C.  B. 

A.  C.  B. 


We  can  deliver  from  stock,  Neiv  Westinghouse  H,  S.  Motors 
 in  25  cycle,  5  to  30  H.  P.  

The  E.  A.  Lowry  Power  Equipment  Co. 

Limited 
GUELPH,      -  CANADA 
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Consider  the  Advantages  of  the  Form  A  Post 

Insulating  Supports  Porcelain  Units 

They  have  been  designed 
and  constructed  to  meet  the 
requirements  of  Central  Sta- 
tions and  Industrial  Com- 
panies, and  their  extensive 
use  has  proven  that  this  ob- 
ject has  been  well  achieved. 

The  Form  A  Insulating 
Support  has  corrugated  por- 
celain post,  with  corruga- 
tions varying  with  the  work- 
ing voltage,"  and  metal  thim- 
ble at  each  end.  Porcelain 
units  are  made  for  3,500,  7,- 
500,  15,000  and  25,000  volt 
service.  Any  of  the  bus  hold- 
,  ing  units  can  be  attached  to 
any  of  the  porcelain  units. 

Greater  durability  is  thus  assured,  and  enables  changes  to  be  made  to  supports  on  the 
ground. 

All  supports  are  adjustable  on  both  horizontal  and  vertical  planes. 

The  porcelain  parts  are  made  according  to  the  best  principles,  so  that  the  electrical  characteristics  of 
each  piece  measure  up  to  a  standard. 

Send  for  bulletin  which  will  give  you  useful  information  on  insulating  supports. 

ELECTRICAL  ENGINEERS'  EQUIPMENT  CO. 

710  W.  Madison  St.  CHICAGO.    NORTHERN  ELECTRIC  CO.  Ltd.,  Canadian  Representatives 


Can  We  Help  You? 

There  may  be  certain  articles  which  you  cannot  find  in  these  advertis- 
ing pages  that  you  would  like  to  have  information  on.  Do  not  hesitate 
to  use  this  form,  no  matter  what  it  is.  If  we  can  be  of  any  service  to  you 
in  supplying  that  information,  it  will  be  a  pleasure  to  do  so.  We  want 
you  to  feel  that  the  Electrical  News  is  published  in  your  interests,  and 
we  want  to  help  you  whenever  we  can. 


INFORMATION  WANTED 


Electrical  News, 

347  Adelaide  St.  West, 
TORONTO. 
Please  tell  me   


Date. 


191 


Name  . 
Address 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


"American  Electricians'  Ilantlbook,  a  reference  book  for  prac- 
tical electrical  workers,  by  Terrell  Croft.  712  pages,  with 
over  900  illustrations.  Published  by  McGraw-Hill  liook 
Co.     Price  $4.00. 

A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.    Pub- ' 
lished  in  1914  by  Crosby,  Lockwood  &  Son.    522  pages, 
illustrated.     Price  $2.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.     Published  in  1912  by  Renouf  Publishing 

I'onipany.     20^  pages,  illustrated      Price  $1.50. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $2.ij0. 

"Central  Stations,"  by  Terrell  Croft,  1st  edition  published  in 
1917,  by  McGraw-Hill  Book  Co.,  Ins.  332  pages,  illus- 
trated.    Price  $2.50. 

in  1915  ^y  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $2.00. 

Direct  Current  Machinery,  Theory  and  Operation  of,  by  Cyril 
M.  Jansky,  B.S.,  B.A.,  1st  edition,  just  published  by  Mc- 
Graw-H:il  Co.,  Inc.    2.S5  pages,  illustrated.    Price  $2.50. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    230  pages,   illustrated.     Price  50c. 

Electric  Railway,  by  A.  Morris  Buck,  M.  E.  Published  in 
1915  by  McG  raw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     416  pages,  illustrated.     Price  $3.00. 

"Electric  Traction,"  a  treatise  on  the  application  of  electric 
power  to  tramways  and  railways,  by  A.  T.  Dover.  Pub- 
lished in  1917  by  Whittaker  &  Co.  661  pages  with  618 
illustrations  and  five  folding  plates.     Price  $5.00. 

Electrical  Injuries,  by  C.  A.  LauflFer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  60  cents. 

Electric  Power  Transmission,  Principles  &  Calculation,  by 
Alfred  Still.  2nd  Edition,  revised,  enlarged  and  rewritten. 
Just  published  by  McGraw-Hill  Book  Co.,  Inc.  407  pages 
illustrated.     Price  $4.00. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting 
by  Arthur  Blok,  A.M.I.E.E.    Published  in  1914  by  Scott, 

Greenwood  &  Son.    235  pages,  illustrated.     Price  75c. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.       226  pages,  illustrated. 

Price  50c. 

"Elements  of  Radiotelegraphy,"  by  Ellery  W.  Stone.  Recently 
published  by  D.  Van  Nostrand  Company,  267  pages  125 
illustrations,  33  plates.     Price  $2.50. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.   Published  in  1915.    223  pages,  illustrated.  Price  $1.50.' 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

"Governors    and    the    Governing    of    Prime    Movers,"    by  W 
Trinks.     Recently  published  by   D.   Van   Nostrand  Com- 
pany.   236  pages,  140  illustrations.    Price  $3.50. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  65c. 

Induction  Coils  in  Theory  and  Practice,  by  Prof.  F.  E. 
Austin.  Published  this  year  by  the  author.  64  pages,  il- 
lustrated.    Price  $1.00. 

International  Library  of  Technology,  Vol.  11.  B,  on  Elec- 
tricity and  Magnetism,  Electrodynamics,  Electrical  Resist- 


ance and  Capacity,  The  Magnetic  Circuit,  Electromagnetic 
Induction,  Chemistry  and  Electro-Chemistry.  Primary  Bat- 
teries, Electrical  Measurements,  585  pages,  fully  illustrated, 
half  Morocco  bound.  Published  by  The  International  Text- 
book Co.,  1905.    Price  $3.50. 

International  Library  of  Technology,  Volume  14-C  on  Stor- 
age Batteries,  Incandescent  Lighting,  Arc  Lighting,  In- 
terior Wiling,  Modern  Electric  Lighting  Devices,  Electric 
Signs,  Electric  Heating,  540  f»ages,  fully  illustrated,  half 
morocco  bound.  Published  by  The  International  Textbook 
Co.,  1905.   Price  $3.50. 

"Powdered  Coal  as  a  Fuel,"  by  C.  F.  Herington,  recently  pub- 
lished by  D.  VanNostrand  Co.  211  pages  with  84  illus- 
trations.    Price  $3.00. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.    225  pages,  illui- 

■ra'ed.     Price  $2.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 

.Mfred  Still.  Published  in  1916  hv  McGraw-Hill  Book  Co. 
365  pages,  illustrated.     Price  $3.00. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.    Published  in  1916  by  D. 

Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

"Radio  Communication,  Theory  and  Methods,  with  an  appeiidix 
on  Transmission  over  Wires,"  by  John  Mills.  First  edition, 
just  published  by  McGraw-Hill  Book  Co.,  Inc.  205  pages 
illustrated.    Price  $1.75. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.00. 

Standard   Wiring,   1919   Edition.   25th    Year.        The  National 
Authority  on  Wiring  and  Construction.    By  H.  C.  Gushing, 
Jr.    Leather  cover,  pocket  size.    Price  $1.50  postpaid. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraph  Practice,  a  Study  of  Comparative  Method,  by  John 
Lee,  M.A.  Just  published,  by  Longmans-Green  &  Co.  102 
pages.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.     Price  $2.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.60. 

The  Electrical  Contractor:  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

"The  New  Competition,"  by  Arthur  Jerome  Eddy,  6th  revised 

edition,   price  $1.60. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  i;  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 


The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E. 

in  1913  by  Van  Nostrand  Company.    155  pages. 


Published 

Price  50c. 


Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  75c. 

Wray's  Manual  of  Car  Lighting.    Published  in  1915  by  Wray 

Publishing  Company.    340  pages,   illustrated.    Price  $1.25. 


ELECTRICAL  NEWS,       347  Adelaide  St.  W.,  Toronto,  Ontario 


54 


THE    ELECTRICAL  NEWS 


December  15,  1919 


"Goodbye  Blowtorch — 
Welcome  NotorcK^ 


NcsmncH 


NO  SPECIAL  TOOLS  REQUIRED 


SIMPIV  '-C.IAP-  WIRE  INSULMION         INSERT  ENDS  IW  URA&S  JAW 


THEN  TiCHTEN  UP  SCREWS 


This  graphic  chart  tells  the  story — 

NOTORCH  is  a  perfect  connector  for  ligh-t- 
ing  fixtures  and  wherever  splices  or  taps  are 
made.    Insures  clean,  perfect  work. 

No  time  wasted  in  connecting  under  head  of  screws. 

This  means  a  saving  of  time  on  the  job,  giving  you  the 

fastest  method  yet  devised. 

Less  cost  and  best  results. 

Approved  by  Underwriters'  Laboratories  and  Hydro 
Electric  Power  Commission. 

DUGGAN  &  LEVY 

Sole  Distributors 
166  KING  ST.  W.  TORONTO 


Electric  Christinas  Toys 


Lionel  Electric  Train  Outfits 

Toy  Transformers 
Eveready  Christmas  Tree  Outfits 
Decorative  Lamps 

A  complete  stock  of  heating  appliances 

ORDER  NOW 
The  Masco  Company,  Limited 

91-93  Queen  Street  East,     -  TORONTO 

Jobber*  of  Standard  Electric  Merchandise 


Clothes  Washing 

Practically  every  woman  in  every  home,  once  a  week,  has 
to  face  the  wash-day  problem.  And  if  you  have  some- 
thing to  offer  her  that  will  really  free  her  from  the  drear- 
iest and  weariest  of  household  tasks,  it  is  bound  to  ap- 
peal. 


fills  every  requirement  of  wash-day  labor-saving.  It 
saves  work,  clothes  and  money  and  is  the  one  machine 
that  once  sold,  stays  sold. 

Simplicity  of  operation  is  an  Eden  characteristic.  It  has 
been  designed  from  the  woman's  point  of  view  and  with 
this  in  mind  it  has  been  so  constructed  that  all  moving 
parts  are  enclosed  and  nothing  to  confuse  or  annoy  the 
woman  in  her  work. 


^^"^^  IS  THE  MACHINE  FOR  THE  LIVE  DEALER 
The  Great  West  Electric  Company,  Limited 


WINNIPEG,  MAN. 


Dcccmlior  1.').  llM'.) 
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You  Can  Trust  Griffiths'  Products 

Where  Perfect  Protection 

is  required  use 

^^ARMACELL" 

Clear  Insulating  Varnish 

or 

"OHMALINE" 

Black  Insulating  Varnish 

They  possess  the  highest  insula- 
ting qualities  of  any  varnishes 
on  the  market. 

For  Generators,  Motors,  Dyna- 
mos, Magnetos,  Transformers, 
etc.    They  are  unequalled. 

Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  and  Overseas  Governments) 

S  l  (  X  KKI)  IIV  SOLK  CAXADJA.V  AC.ENTS 

SPIELMAN  AGENCIES,  (Regd.) 

45  St.  Alexander  St.  MONTREAL 


Thos.  S.  Young,  General  Man<iger 


Hugh  C.  MacLean,  Limited 

Publishers 

Footwear  Canada  Lumberman 

Contract  Record    Electrical  News 


MacLean  Daily  Reports,  Ltd. 

Advance  Information  on  Building 
_     ,  ,  and  Engineering, 


The  Hugh  C.  MacLean  Co.,  Ltd 

Publishers 

Coal  Review  Western  Canada  Contractor 
The  Commercial    Western  Lumberman  „ 


Toronto,   Montreal,  Winnipeg, 
Vancouver,  Chicago,  New  Yorki! 

I^ndon,  (Eng.)  a 


PEIRCE 
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Acme  Stamping  &  Tool  Works 

HAMILTON,  ONT. 


LIMITED 


IVe  extend  to  all  a  very 

Merry  Christmas 


and  a 


Happy  New  Year 


The  Duncan  Electrical 
Company^  Limited 

MONTREAL  -  CANADA 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  CO.,  Limited 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


UNIVERSAL  BUSHINGS 

FOR  FLEXIBLE  TUBING 

Neat,  Secure  and  Acce«sible 


They  grip  the  flex- 
ible tubing  securely. 
Can  be  installed  in 
moment  by  simp- 
slipping  over  the 
tubing.  Fits  "knock 
out"  tightly  Per- 
mits easy  removal 
of  flexible  tubing 
for  inspection  with- 
out d  i  s  m  a  n  t  ling 
switch  box  or  injur- 
ing bushing  or  tub- 
ing. 


ly 


Nos.  i  &  3 


Nos.  2  &  4 

Universal  Bushings 

combine  function  of  porcelain,  bush- 
ing and  tape,  and  give  the  job  a 
finished  mechanical  appearance.  Try 
them  and  be  convinced. 

Approved  by  the  National  Board  of 
Fire  Underwriters 

BEWARE  OF  IMITATIONS 

Write  for  Samples  and  Prices. 

New  Process  Specialty  Co.,  Inc. 

MILWAUKEE,  WIS. 
R.  E.  T.  PRINGLE,    Canadian  Representative 

95  King  Street  East,  Toronto,  Ont. 
401  New  Birks  Building,  Montreal,  Que. 
406  Vancouver  Block,  Vancouver,  B.C. 
703  Confederation  Life  Building,  Winnipeg,  Man. 


Dessert   Stu^l    ( 'oiuuclur,    Style  K. 

DOSSERT  STUD  CONNECTOR 

Used  to  connect  wires  or  cables  to  flat  strip.s  or  blocks. 
The  connector  is  secured  by  screwing  the  stud  end  into  the  block. 
There  are  many  services  on  which  you  can  use  Dossert  products. 
Consult  the  catnlog. 

242  W.  41.t  St. 
NEW  YORK 


Dossert  &  Company 


H.  B.  LOGAN,  President. 

IrviiiK  Smith,  Caiiailiau   Kiiircsciit  itivc,  10  Cithcart  St., 
(if)2  New   Birks   lildg.,   Montreal,  Que. 


Write  for  Prices 


on 


Single  Phase 
Motors 

Repulsion  and  Splitphase 
Types 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  St.  N.,  HAMILTON  limited 


MICA 


KENT  BROTHERS 

King^ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica, 
Thumb  Trimmed,  Cut  to  Size, 
Splittings,  Discs,  Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 
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With 


No  Spark 
Brushes 


Friction  on  the 
Commutator  is  Reduced 
to  a  Minimum 


NO  SPARK  BRUSHES  don't  crumble,  crack  or 
break.  In  hundreds  of  cases  they  have  outlasted 
8  to  12  sets  of  ordinary  brushes.  Grades  and 
sizes  to  suit  all  Electrical  Machines.  Let  us 
prove  our  claims  to  you.  Our  engineers  are  at 
your  service  to  insure  proper  selection  of  grade 
best  suited  for  each  machine. 

Our  interesting  bulletins  explain  all  about  these 
brushes.    Write  for  them. 

CALEBAUGH 

Self- Lubricating  Carbon  Co. 

1503  Columbia  Ave.  PHILADELPHIA,  Pa. 

Electrical  Equipment  Co.,  Ltd.,  Montreal,  Canada 


INSULATE 


Fhe  BEST  composition 


Receiver  Cases,  Mouth- 
pieces, Switch  Bases, 
Knobs,  Inter-Connec- 
tion Strips,  etc.  (100 
different  styles). 


To  Order 
Specials  of 
Any  Shape. 


Also  "HI-HEET' 
Insulations. 


GENERAL  INSULATE  CO. 

1025  Atlantic  Ave.,  Brooklyn,  N.  Y. 

S"l's  R-prescntatives : 
John  J.  Rowe,  127  Nazareth  St.,  Montreal. 
Frank  G.  Scofield,   Kent  Bldg.,  Toronto. 


ECONOMY  renewable  FUSES 


are 


the  right  fuses  lo  protect  your  electrical  circuits — 


— because  they  afford  the  right  sort  of  protection ;  their  reputa- 
tion lends  assurance  that  you  can  safely  depend  on  them  for 
accuracy  of  rating  and  all-round  efficiency  in  operation. 

— because  they  cut  annual  fuse  maintenance  costs  80%  as  com- 
pared with  the  use  of  one-time  fuses,  owing  to  the  fact  that 
an  inexpensive  "Drop  Out"  Renewal  Link  restores  a  blown 
Economy  Fuse  to  its  original  efficiency. 

— because  it's  the  work  of  a  moment  to  replace  the  link  and  re- 
new the  fuse. 

—because  a  good  sized  stock  of  "Drop  Out"  Renewal  Links 
always  on  hand  represents  but  a  small  outlay. 

Write  for  Catalog  20 

ECONOMY  FUSE  &  MFG.  CO. 

of  Canada,  Ltd. 

Unity  Bldg.  -  MONTREAL 

Manufacturers  in  Canada  of  S.  &  C.   High  Potential  Fuses 

—to  150,000  volts 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers:— Eighth  page,  every  issue  three  head 
ings;  quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


AIR  PRESSURE  RELAYS 
Philadelphia  Electric  Co.  Supply  Dept. 

ALTERNATORS 
Canadian  General  Electric  Company 
Canadian  Weitinghouie  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 
Britiah  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agenciei,  Registered 

AMMETERS  ft  VOLTMETERS 
Canadian  General  Electric  Company 
Canadian  Weatinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Hatheway  &  Knott,  Inc. 
Monarch    Electric  Company 
Northern  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

ATTACHMENT  PLUGS 
Benjamin  Electric  Manufacturing  Companny 
Canadian   Westinghouae  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 

ARMATURE  REPAIR  MACHINERY 

Electric  Service  Supplies  Company 

AUTOMATIC   EXTENSION  REELS 

Cincinnati  Specialty  Mfg.  Co. 

AUTO  STARTERS 
Adami-Bagnall    Electric  Company 

BATTERIES 
Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BENDERS— PIPE  AND  CONDUIT 

Martin  &  Sons,  H.  P. 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Canadian  General  Electric  Company 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Drill   &   Electric   Box  Company 
Canadian  Westinghouse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

BOXES  (Manhole) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
Pringle.  R.  E.  T.,  Ltd. 

BUS  BAR  SUPPORTS 

Delta  Star  Electric  Company. 
Electrical  Engineers  Equipment  Co. 
Moloney  Electric  Company  of  Canada 

Monarch   Electric  Company 

BUSHINGS 
National  Metal  Molding  Company 

Philadelphia  Electric  Co.  Supply  Dept. 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canadian  General  Electric  Company 
Canada  Wire  &  Cable  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 

CABLE  END  BELLS 
Philadelphia  Electric  Co.  Supply  Dept. 

CARBON  BRUSHES 
Calebaugh  Self  Lubricating  Carbon  Co. 

CARBONS 
Canadian   Wtatinghouse  Company 


CAR  EQUIPMENT 
Ohio  Brass  Company 

Electric  Service  Supplies  Company 

CENTRIFUGAL  PUMPS 
Boviny  Hydraulic  &  Engineering  Company 
Canadian  AUis-Chalmers  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln   Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 
Northern    Electric  Company 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti  Electrical  Company  of  Canacia 

Monarch    Electric  Company 
Northern   Electric  Companny 

CLEAT  TYPE  SWITCHBOARD  INSULATORS 

Philadelphia  Electric  Co.  Supply  Dept. 

CLAMPS.  INSULATOR 
Electrical  Engineers  Equipment  Co. 
Philadelphia  Electric  Co.  Supply  Dept. 

COILS 
Cleveland  Armature  Works 

CONTACTOR  THIRD  RAIL  MATERIAL 

Electric  Service  Supplies  Company 

COMPOUNDS 
Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 
Bradstreet  Company 

COMMUTATORS 
Cleveland  Armature  Works 

CONDENSERS 
Bovin^  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 
MacGovern  &  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal  Molding  Company 
Northern   Aluminum  Company 

CONDUITS 
American  Conduit  Company 
CoT)duits  Company 

McDonald  &  Willson,  Ltd.,  Toronto 
National  Metal  Molding  Company 
Northern  Electric  Company 
Orpen  Condtiit  Company 

CONVERTING  MACHINERY 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CpNDULETS 

International  Machinery  &  Supply  Co. 
Walger  Connector  Company 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Northern  Electric  Company 

CONNECTORS 
Doascrt  &  Company 

Walger  Connector  Company 

COOKING  DEVICES 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 

CUTOUTS 
Benjamin  Electric  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 

International  Machinery  &  Supply  Co. 
Monarch   Electric  Company 


DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 
&  W.  Electric  Specialty  Company 

.  DISCONNECTING  SWITCHES 
fclectrical  Engineers  Equipment  Co. 
tlectric  Service  Supplies  Company 
Philadelphia  Electric  Co.  Supply  Department 
Winter  Joyner,  A.  H. 

DOORS  FOR  BUS  AND  SWITCH 

„   COMPARTMENTS 

Philadelphia  Electric  Co.  Supply  Dept. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

McDonald  &  Willson,  Ltd.,  Toronto 
National  Electric  Heating  Company 

ELECTRIC  SHADES 
Jefferson  Glass  Company 

ELECTRIC  RANGES 
Canadian  General  Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  (Company 
Ohio  Brass  Company 

ELECTRIC  SWITCH  BOXES 
Canadian   Drill   &   Electric   Box  Company 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Bovinf;  &  Company  of  Canada 
Canadian  Allis- Chalmers  Company 

FANS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
McDonald  &  Willson 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 
Spaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 
Spaulding  &  Sons  Company,  J. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
McDonald  &  Willson 
Nortliern  Electric  Company 
Tallman  Brass  &  Metal  Company 
Walger  Connector  Company 

FIXTURE  PARTS 

Friedley-Voshardt  Company 

FLASHLIGHTS 

McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Spielmann  Agencies  Kegistered 

PLKXIBLK  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FLOOD  LIGHTS  (Electric) 

Electric  Service  Supplies  Company 

PUSES 

Bussman  Mfg.  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Economy  Fuse  tt  llanufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  &  Knott,  Inc. 

J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Square  D  Company 
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BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


CANADIAN  PORCELAIN  CO. 

LIMITED 

HAMILTON  -  CANADA 

Manufacturers  of  High  and  Low 
Tension  Porcelain  Insulators 
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FROSTING 
Arts  Electrical  Company 

FUSE  BOXES 

Canadian  Drill  &  Electric  Box  Co. 
Northern  Electric  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghome  Company 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
MacGovern  &  Company 
Northern  Electric  Company 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 
Consolidated  Lamp  &  Glass  Company 
Jefferson  Glass  Company 

GROUNDING  BOXES 

Pliiladelpliia  Electric  Co.  Supply  Department 

GUARDS  (Lamp) 

Electric  Service  Supplies  Company 
International  Machinery  &  Supply  Co. 
McGill  Manufacturing  Company  ' 

Monarch    Electric  Company 

HANGERS  (Cable) 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEAD  GATE  HOISTS 

Hamilton   Company,  Wni. 

HEATING  DEVICES 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann    Agencies,  Registered 

HIGH  TENSION  EQUIPMENT 

Delta  Star  Electric  Company 

HYDRAULIC  MACHINERY 
Boving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 
Canadian  Allis-Oialmers  Company 

ILLUMINATING  GLASSWARE 
Jefferson   Glass  Company 

INSPECTION  ENGINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
J.  D.  Lapachelle  &  Co..  Montreal,  Que. 
Northern  Electric  Company 
W.   H.   Spencer  &  Co.,  Montreal,  Que. 

INSTRUMENT  CUTOUT  SWITCHES 

Philadelphia  Electric  Co.  Supply  Department 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

General   Insulate  Company 
International  Machinery  &  Supply  Co. 
Redmanol  Chemical  Products  Company 

Walger  Connector  Company 

INSULATION  (Hard  Fibre) 
SpauMinc  ft  Sons  Company,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian  Westinghouse  Company 

Electric  Service  Supplies  Company 

Hatheway  ft  Knott,  Inc. 

Illinois   Electric    Porcelain  Company 

Moloney  Electric   Company  of  Canada 

Mica  Company  of  Canada 

Northern  Electric  Company 

Ohio  Brass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 


LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Canadian   Laco-Philips  Co.,  Limited 

Electrical   Maintenance   &   Repairs  Company 

Haniilton   Lamp  Company 

Hatheway  &  Knott 

McDonald  &  Willson,  Ltd.,  Toronto 

Northern  Electric  Company 

LAMP  REPLACERS 
G.  C.  A.  Mfg.  Company 

LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian   (jeneral   Electric  Company 
Electric  Service  Supplies  Company 
Northern  Electric  Company 
Ohio  Brass  Company 
Pringle,  R.  E.  T. 
Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company 
Canadian  General  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

MARBLE 
Davis    Slate   &   Mfg.  Company 

MEASURING  INSTRUMENTS 
Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National   Metal   Molding  Company 
Pringle,  R.  E.  T. 

METERS 
Canadian  General  Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lincoln   Electric  Company 
Northern  Electric  Company 
Pa':kard  Electric  Company 

MICA 

Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 
Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Electrical  Maintenance  &  Repairs  Company 
Electric  Motor   &  Machinery  Co. 
Ferranti  Electrical  Company  of.  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  ISc  Motor  Company 
Lincoln  Electric  Company 
MacGovern  &  Company 
Northern  Electric  Company 
Petrie,  Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

MOTOR  AND  GENERATOR  BRUSHES 
Calebaugh  Self- Lubricating  Carbon  Co. 

MOTOR  STARTING  SWITCHES 

Canadian  Drill  &  Electric  Box  Company 

OFFICE  FURNITURE 
Canadian  Office  ft  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada 
OVERHEAD  MATERIAL 
Northern  Electric  Company 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin    Electric    Manufacturing  Company 
Canadian  General  Electric  Company 
Pevoe  Electric  Switch  Company 
Northern   Electric  Company 
PAINTS 
Spielntann  Agencies  Rcfd. 


PAINTS  ft  COMPOUNDS 
G.    ft    W.    Electric   Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard   Underground  Cable  Co.   of  Canada 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories.  Inc. 

PATENT  SOLICITORS  ft  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  ft  Tool  Works,  Limited 

Electric  Service  Supplies  Company 
Ohio  Brass  Company 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company 

Hamilton  Company,  Wm. 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Lindsley  Bros.  Coinpany 
Northern   Electric  Company 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 
Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric   Porcelain  Company 
Ohio  Brass  Company 

POST  TYPE  INSJI.ATORS 

Philadelphia  Electric  Co.  Supply  Department 

PORCELAIN  BUSHINGS 

Philadelpliid  Electric  Co.  Supply  Department 

POTHEADS  AND  SLEEVES 
G.  &  W.  Electric  Specialty  Company 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Bovin?   Hydraulic   &   Engineering  Company 
MacGovern  &  Company 

PUMPS  AND  PUMPING  MACHINERY 
Bovini  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

RECEPTACLES 
Canadian   General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 

Monarch  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REFLECTORS 

Pittsburgh  Reflector  &  Illuminating  Co. 

REMOTE  CONTROL  SWITCHES 
Electrical   Maintenance  ft  Repairs  Company 

Monarch    Electric  Company 

REPAIRS 

Electrical  Maintenance  ft  Repairs  Company 
Thomson  Company.  Fred 

REVERSE  PHASE  RELAYS 

Philadelphia  Electric  Co.  Supply  Dept. 

RHEOSTATS 
Canadian    Westinghouse  Company 

RHEOSTAT  BOXES  AND  ACCESSORIES 

Canadian  Drill  &  Electric  Box  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
Monarch    Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SLATE 

Davis   Slate   &  Mfg.  Company 
SOCKETS 

Benjamin   Electric   Manufacturing  Companr 
Canadian   General   Electric  Company 
Duncan  Electrical  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Monarch    Electric  Cnmpanv 
National  Meta'   Molding  Company 
Northern  Electric  Company 
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SLATE 

ELECTRICAL 

ALL  SIZES  IN  STOCK  FOR  IMMEDIATE  SHIPMENT 

Davis  Slate  Mfg.  Co.  of  Canada  Ltd. 

Sales  Office 

Shaftesbury  &  Summerhill  Aves., 

TORONTO 

Phone  North  4134  Send  for  "FAIR-LIST"  No.  7 


DIAMOND  ELECTRIC 
XMAS  TREE  OUTFITS 


Glazed  white  fibre  candles  fitted  with  Mazda  Lamps,  and  spring 
clips  which  keep  the  candles  in  an  upright  position. 
Made  in  8,  16,  24,  and  32  lights  for  use  on  110-124  volts. 
The  above  outfits  are  also  supplied  without  the  candlestick. 

For  price  and  discounts  write  to 

W.  H.  Spencer  &  Co.,  Limited 

213  Notre  Dame  Street  West,  Montreal 


Your  Shop  Costs  Are 
More  Than  They 
Should  Be 

If  you  are  not  using  the  Martin  Portable 
\'ise  Stand  and  Pipe  Bender  for  cutting, 
threading  and  bending  conduit. 

Contractors — let  us  prove  this  in  your 
own  shop. 


Ask  your  jobber 

Patented  in  Canada. 

H.  P.  MARTIN  &  SONS 

630  East  Second  Street, 
Owensboro,  Kjr. 


Facilities  for  Service 


WHERE  QUIET   OPERATION  IS 
ESSENTIAL 


Repulsion  Start  Induction 

SINGLE  PHASE  MOTORS 


are  particularly  desir- 
able for  motor  driven 
equipment  installed  in 
public  b  u  i  1  d  i  n  g  s, 
schools,  churches  and 
residences. 

Upon  reaching  ap- 
proximately full  speed 
the  brushes  are  auto- 
matically removed  from 
the  commutator. 


Illustrating  a  1  h.p.  motor  direct 
connected  to  an  organ  blower 


THEY-KEEP-A-RUNNING 

CENTURY  ELECTRIC  COMPANY 

19th,  Pine  to  Olive  Streets,  ST.  LOUIS,  MO.,  U.S.A. 

Stock  carried  in  Canada  by: 

Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 
Great  West  Electric  Co.,  Ltd.,  Winnipeg 

Rudel-Belnap  Machinery  Co.,  Ltd.,  Shaughnessy  Bldg., 
1.37  McGill  St.,  Montreal. 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


Western  Red  Cedar 

POLES  &  PILING 

Correspondence  Solicited 

F.  J.  Bossley 

Offices,  Bell  Block       -      -       P.  O.  Box  78 
ENDERBY    -    B.  C. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


SOLDERING  FLUXES 
Allen  Company,  L.  B. 

Bissett  &  Webb,  Ltd. 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STAMPINGS 

Friedley- Vosbaidt  Company 

STANDS— VISE,  PORTABLE 

Martin  &  Sons,   H.  P. 

STORAGE  BATTERIES 

Canadian  General  Electric  Company 
Canadian    Hart    Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

Winter  Joyner,  A.  H. 

SWITCHBOARD   SLATE  AND  MARBLE 
Davis    Slate   &    .M  ft,'-  Comijany 
SWITCHES 
Benjamin  Electric   Manufacturing  Company 
Canadian  Drill  &  Electric  Box  Company 
Canadian  General   Electric  Company 
Canadian  WestinghouBC  Company 
Chamberlain  &  Hookham  Meter  Company 
Oevoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
McDonald   &   Willson,   Ltd.,  Toronto 
Moloney  Electric  Company  of  Canada 
National  Metal   Molding  Company 
Northern  Electric  Company 
Square  D  Company 

SWITCHBOARDS 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical  Company  of  Canada 
Moloney  Electric  Company 
Monarcli    Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada 

Monarch    Electric  Company 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 
Northern  Electric  Company 

TIME  RECORDERS 
International    Business   Macliines  Co. 

TOASTERS 
National   Electric  Heating  Company 
Northern  Electric  Company 
TOOLS 
Northern  Electric  Company 
Pratt  &  Whitney  Company  of  Canada 
TOY  TRANSFORMERS 
Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 
Adams-Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
MacGovern  &  Company 
Moloney  Electric  Company  of  Canada 
Monarcli    Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric   Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 
Canadian  Bridge  Company 

TROLLEY  GUARDS 
Ohio  Brass  Company 

TUBING 
Northern   Aluminum  Company 
TURBINES 
Boving  Company  of  Canada 
Canadian  AUis-Chalmers  Company 
?TamiIton  Company,  Wm. 
■MacGovern  &  Company 
Smith  Company,  S.  Morgan 


UNDERGROUND  INSTALLATIONS 

Gest,  Limited,   G.  M. 
Northern   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

VACUUM  CLEANERS 
Houston  &  Company 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern   iilcctric  Company 
Onward  Manufacturing  Company 
Pringle,  R.   E.  T. 

VARNISHES 
Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Lyons  Electric  Company  i 
McDonald  &  Willson 
Northern  Electric  Company 
Onward  Manufacturing  Company 

WATER    POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company 

Ilaniiiion   C'uniijany,  \Vm. 
Smith  Company,  S.  Morgan 

WATER  WHEELS 
Canadian   AUis-Chalmers  Company 

WELDING  EQUIPMENT 
J.  D.  Lapachelle  &  Co.,  Montreal,  Que. 
Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company,  Ltd. 
Canada  Wire   &  Cable  Company 
International  Machinery  &  Supply  Co. 
McDonald  &  Willson,  Ltd.,  Toronto 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground   Cable  Company  of  Ca» 
ada,  Limited. 

WIRING  DEVICES 
Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

Walger  Connector  Company 

WOOD  SCREWS 

Robertson  Mfg.  Company,  P.  L. 


SERVICE 


"Lancashire" 
All  British 
Motors 

and 

Spare  Parts 

Carried  in  Stock 
in 

Toronto 


Repairs 
Rewinding 
Rebuilding 

of 

All  Types 

Motors 
Generators 
Transformers 


REPAIR  SHOPS    —  TORONTO 


Branch  Office 

602NewBirksBldg. 

MONTREAL 


Lancashire  Dynamo  &  Motor  Co. 

of  Canada,  Limited 


Head  Office 

45  Niagara  St. 

TORONTO 
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OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adams  St..  Chicaao,  III. 

Filer-Smith  Machinery  Company,  Limited. 
703   Confederation   Life   Building.   Winnipeg.  Man. 

Irving  Smith,  602  New  Birks  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 


Trolley 
Lines 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
Montreal  Office  in  New  Birks  Building. 


Electrical  Machinery  and  Repairs 


Standard  Armatures,  Coils  and  Commutators 
in  Stock.  Material  and  Experience  for  Quick 
Thorough  Repairs  on  Every  Size  or  Type  of 

A.C.^or  D.C.  Machine. 
Factory   Recently  Doubled.     100  Electrical 
and  Mechanical  Experts  Anxious  to  Serve  You 

Cleveland  Armature  Works,  Inc. 

Est.  1895  Cleveland,  Ohio  inc.  isis 


LAMPS  Locked  On 
Can't  Get  Stolen 

They  can't  get  knocked  out  or  broken. 


guards  give  your  lamps 
just  such  protection. 
Sold  at  a  popular  price. 
Our  Loxon  Lamp  Guards 
and  other  Specialties  de- 
mand   the    attention  of 


every  handler  of  Electrical  Goods. 

Let  us  send  our  list. 

McGiU  Mfg.  Co. 

Valparaiso        -        -  Indiana. 


No.  2332 


When  you  want  Lighting  Fixtures  of  Beauty, 
Quality  and  Efficiency  at  a  reasonable  price* 

write 
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LINCOLN 

ELECTRIC  ARC 

WELDERS 

have  paid  for  themselves  and  more,  in  Rail- 
road and  Boiler  Shops,  Bridge  Works  and 
Shipbuilding  Plants,  Steel  and  Malleable  Iron 
Foundries. 

They  have  also  been  successful  with  Mining 
Companies,  and  manufacturers  of  Agricultural 
Implements,  Safes,  Conveying  Machinery, 
Drop  Forgings,  Automobiles,  Tanks,  Pressed 
Steel,  etc. 

We  operate  a  shop  in  Toronto  for  demon- 
stration purposes  and  to  handle  all  classes  of 
repair  work  in  the  shop  or  outside. 

MOTORS 


3  Phase  Alternating  Current 

Lincoln  Squirrel  Cage  Induction 
Motors,  25  and  60  cycle,  1  to  35 
H.P.,  carried  in  stock. 

Single  Phase  A.C. 

Peerless  Impulsion  Reduction  Mo- 
tors, 25  cycle  at  1465  R.P.M.,  60 
cycle  at  1160  R.P.M.,  1/3,  1  and  2 
H.P.,  carried  in  stock.  Dayton 
1/6  and  1/8  H.  P.  Splash-proof 
Washing  Machine  Motors. 

Direct  Current 

Reliance  Constant  Speed  Type  Z 
1/4  to  71/2  H.P.  and  Constant  and 
Variable  Speed  Type  T  heavy  duty 
31/2  to  150  H.P. 


Lincoln  Electric  Co. 

of  Canada,  Limited 
1109  Temple  Bldg  TORONTO 


Assembling  Repair 
and  Welding  Shop 
3  Jarvis  St. 

TORONTO 


Montreal  Office 
128  Cori*tine  Bldg 


MCCOVERN 

&COIiPANY% 


POWER 

lACHINERY 

— — M 


TURBINE  UNITS-25  Cycles 


K.W. 

Generator 

Turbine 

Volts 

R.P.M. 

K.W.      Lb.  Press. 

300 

220 

300 

1 50 

2500 

2200 

1500 

2500 

1  Kfi 
J 

65(K) 

6(i00 

750 
60  CYCLES 

6500 

1  to 

100 

2300 

3600 

100 

1  i'i 

160 

480 

600 

100 

100 

200 

2300 

3600 

200 

150 

300 

2200 

3000 

300 

140 

2 

—350 

4400 

300 

1200  H.P 

KVA 

375 

2300 

3000 

150 

400 

2200 

3600 

400 

500 

440 

3600 

730 

100 

500 

600 

3600 

500 

140 

500 

4150 

200 

000  H.P. 

500 

480 

3600 

500 

150 

500 

2300 

3600 

500 

125 

500 

4000 

1800 

500 

150 

C25 

COO 

3000 

625 

130 

700 

4150 

200 

!»75  H.P. 

750 

600 

3600 

750 

175 

KVA 

780 

480 

3600 

780  KVA 

140 

1000 

2300 

3600 

1000 

1000  . 

000 

3600 

1250  12 

5/140 

1250 

2300 

1250 

1250 

11000 

1250 

KVA 

1250 

600 

3600 

1000  1 

25/150 

1500 

2400 

1200 

1500 

3750 

2400 

3600 

3750 

150 

KVA 

4000 

2300 

3600 

4000 

175 

MacGovern  &  Company,  Inc. 

285  Beaver  Hall  Hill,  Montreal 

Offices:   New  York,  Pittsburgh. 
Plants:  Brooklyn,  N.Y.,  Lincoln,  N.J.,  and  Linden,  N.J. 
Buyers  and  Sellers  of  New  and  Used  Machinery 
A  CONTINENT-WIDE  SERVICE 


We  have  the  following  new  and  second  hand  MOTORS  and 
TRANSFORMERS  in  stock  ready  for  immediate  shipment. 


60  Cycles,  550  Volts 

3  Phase,  60  Cycles,  220  Volts 

No. 

H.P 

Phase 

R.P.M. 

1 

200 

3 

630 

1—100  H.P.      900  R.P.M. 

1 

125 

3 

900 

2—  75  H.P.     600  R.P.M. 

3 

100 

3 

900 

1—  75  H.P.      900  R.P.M. 

2 

75 

3 

1200 

4—  50  H.P.      900  R.P.M. 

3 

75 

900 

2—  35  H.P.    1200  R.P.M. 

1 

50 

3 

600 

2—  30  H.P.    1200  R.P.M. 

2 

50 

3 

900 

3—  25  H.P.    1200  R.P.M. 

2 

40 

3 

1200 

3—  20  H.P.      900  R.P.M. 

3 

35 

3 

1200 

1—  20  H.P.    1200  R.P.M. 

4 

35 

3 

900 

2—  10  H.P.    1200  R.P.M. 

5 

30 

3 

1200 

5— 7J4  H.P.    1200  R.P.M. 

1 

30 

3 

900 

10—    5  H.P.    1200  R.P.M. 

4 

25 

3 

900 

1—   3  H.P.    1800  R.P.M. 

2 

25 

3 

1200 

3 

25 

2 

720 

Single  Phase,  60  Cycles,  110  V. 

2 

20 

3 

1200 

2 

20 

3 

900 

3—  1/8  H.P.    1750  R.P.M. 

2 

15 

3 

1200 

5—  1/6  H.P.    1750  R.P.M. 

3 

15 

2 

720 

6—  1/4  H.P.    1750  R.P.M. 

10 

10 

2 

720 

10—  1/2  H.P.    1750  R.P.M. 

3 

10 

3 

900 

15—1       H.P.    1750  R.P.M. 

15 

5 

3 

1200 

1—2       H.P.    1800  R.P.M. 

2 

3 

3 

1800 

1—3       H.P.    1800  R.P.M. 

TRANSFORMERS.— 3— 300K.V.A.,    12,000    Volts    Primary,  110- 

220-440 

Volts  Secondary,  c 

omplete  with  Oil,  Oil  Valves  and 

Gauges. 

No.    K.W.       Volts  Make 

No. 

K.W. 

Volts 

Make 

3 

40 

2200/110 

C.  G.  E. 

1       15       2200/550    C.  G.  E. 

2 

10 

2200/550 

Wagner 

2         IVz    2200/550  WagTier 

5 

5 

2200/550 

Wagner 

2        2^    2200/550  Wagner 

Phone  or  write  u.s  for  prices 

ELECTRIC  MOTOR  &  MACHINERY  CO.,  Limited 

417  St.  James  St., 

MONTREAL,  QUE. 

Tel. 

Main  2177,  Main 

IB 

Night  Call,  Rock.  3523. 
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HORDARJON 

FOR  EVERY  PURPO/E 

rHORJ»AR/ON  ELEC.MFC»CO.«HiCA«o 


PROTECTION 

Vse 

MONARCH  OIL 
CIRCUIT  BREAKERS 

Double  Pole  Four  Pole  Three  Pole 


Single  Throw 
Double  Throw 

Automatic 
Remote  Control 
Non  Automatic 
Switch  Board 


Wall  Mounting 

also 

Separate 
Cell  Mounting 

Made  in  Canada 
by 


Monarch  Electric  Co. 

Di.trict  Montreal  St.  Lambert,  P.Q.  Limited 
ACQUAINT  US  WITH  YOUR  REQUIREMENTS 


Five  times 
the  number 
of  connections 
in  a  day. 


Northern  Aluminum  Co.,  Ltd. 

Sales  Office  : 

1305  Bank  of  Hamilton  Building,  Toronto 


Works 

Shawinigan  Falls,  P.  Q. 


Toronto,  Ont. 


ALUMINUM 

Electrical  Conductors 
Sheet  Ingot 
Castings  Rod 
Tubing  Special  Shapes 
Fabricated  Articles 

Send  inquiries  to  — 

1305  BANK  OF  HAMILTON  BUILDING 
TORONTO 


GONNECTORS 


For  connections, 
for  lengfthening 
extensions,  for 
exclianging  fix- 
tures— for  any 
place  tliat  two 

wire  ends  are  to 
be  connected. 


Walger  2-Way — Actual  size. 


Phantom    View — Actual    Size — 

Walger  3-Way 

You  do  it  quicker,  cheaper,  bet- 
ter with  Walgers  when  you  tap 
feed  wires  in  outlet  boxes,  in  Con- 
dulets,  or  on  knob  and  cleat  work. 


"One-fifth  the  time,  one-half  the  cost — and  a  better  connection."    That  is  the 
net  result  always  when  connections  are  made  with  Walgers. 

On  every  job  you  save  more,  earn  more. 

Send  for  Sample 

WALGER  CONNECTOR  COMPANY 
Sales  Agent:  C.  JACKSON,  32  Front  St.  West,  TORONTO,  Ont. 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

Charles  H.  mitchdl 
Pcrdvai  H.  VDHM 

Consulting  and  Saprrvltinf 
Englneeri 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Bn^ineerinE. 

Trader*  Bank  Building,  Toronto 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping-  of: 
Electric  Power  Apparatus,  Wirrs,  Cables, 
Insulators,  Transmission  Tcweie  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision, 
ess   Coristine   BIdg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lightins  and  Power  Plants 

Telephone  Main  6737  605  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  8*17       326  W.Craig  St.,  Montreal 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  BIdg.  TORONTO 


Canadian  Water-Powers  Agency 

(Registered) 

CHARLES  BRANDEIS,  C.E..  E  E. 
Consulting  Engineer 

We  negotiate  sale  and  purchase  of  developed 
and  undeveloped  water-powers. 
Estimates  made  on  power  available  and  costs 
of  development. 

390  Phillips  Place,  MONTREAL 
Telephone  Uptown  2825. 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :        A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


E.  J.  PHILIP  &  SONS 

Industrial  Engineers 

Combustion,   Temperature  Regulation 
Water  Softening  and  Filtration, 
Boiler  Plant  Efficiency,  Smoke  Problems. 

57  Queen  St.  West,  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Entineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Maries,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 

Yonge*'a*nd  Richmond  Sts.,  TORONTO 


ylpjRiOiOPYRi^^ 


STANLEY  LIGHTF007 

REG  D  PATENT  SOLICITOR  AND  ATTORNCV 

LUMSDEN   BLDG.(^*J  y^''^,^^")  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FRCE 

MINT. ON    TH.«    ^A^KR)  M.  3713 


A.  H.  WINTER  JOYNER,  Ltd. 

Engineering  Specialties 
TORONTO  MONTREAL 

Representing 
Weston  Electrical  Instrument  Company. 
The  Bristol  Company. 
G  &  W  Electric  Specialty  Company. 
General   Devices  &   Fittings  Company. 
Pemco  (Philadelphia  Elec.  &  Mfg.  Co.) 


Electrical  Testing 

Laboratories 


'Electrical,  Photometrical  and  Physical 
Test*  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  UJS.A. 


■■^^    FROCUREO  !N  ALL 

I      ^  COUNTRIES 
mgg^   LONG  EXPERIENCE 

IN  PATEN r  LITIGATION 

I    SEND  FOR  HAND  BOOK 

Iatents  = 

RIDOUT  &  MAYBEB 

Kent  BIdg.,  Yonge  St. 


TORONTO 


CANADA 


ESTABLISHED  1849 

BR  AD  STREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

.  THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of  every 
seeker  of  mercantile  credit.  Its  business  may 
be  defined  as  of  the  merchants,  by  the  mer- 
chants, for  the  merchants.  In  procuring, 
verifying  and  promulgating  information  no  el- 
fort  IS  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify 
Its  claim  as  an  authority  on  all  matters  affect- 
ing commercial  affairs  and  mercantile  credit. 
Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concern- 
ing mercantile  persons  throughout  the  civilized 
world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
w'HiIesale  jobbing  and  manufacturing  concerns, 
Ha  v"^  ''^^P°"sible  and  worthy  financial,  fidu- 
ciary and  business  corporations.  Specific 
n/nT,'?^5r  be  obtained  by  addressing  the  com- 
vited      ^"^  °        offices.    Correspondence  in- 

THE  BRADSTREET  COMPANY 
Offices  in  Panada:  Halifax,  N.S. ;  Hamilton, 
nlll'  •  ku°'-  O"'- ;  Montreal,  Que. ;  Ottawa, 
Ont. ;  Quebec.  Que. ;  St.  John.  N.B.  ;  Toronto, 
•  '  y/"=°";i^'>  B.C.;  Victoria,  B.C.;  Win- 
nipeg, Man. ;  Calgary,  Alta. ;  Edmonton.  Alta. ; 
.Sydney,  N.S. 

THOS.  IRVING, 
Man.  Western  Canada,  Toronto. 
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THE  ELECTRICAL  NEWS 


A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOU  lost  in  prestige 

through  not  being  able  to  take  care  of 
your  customers'  business  ? 
How  much  have  YOU  lost  in  Profit  on 
this  business? 


Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Other*  are  doing  it.    Why  not  you?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phones : 
Adelaide  802 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

" ALWAYS  ON  THE  JOB " 


Nishti  and  Holiday! 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.  T.  Dale,  Manager,  Beach  1723 


Toronto 
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Among  Other  Features,  Ball  Bearings  Make  the 
St.  Louis  a  Much  Superior  Induction  Motor 


The  usual  troul)lc  of  tlic  induction  motor  that  has  the  ordinary  sleeve 
1)earing,  is  entirely  absent  in  the  St.  Louis  motor,  as  it  is  fitted  with  high 
grade  ball  bearings.  And  the  bearings  are  so  contained  as  to  be  free 
from  grit  or  dirt. 

By  the  torque  characteristic  of  the 
St.  Louis,  losses  in  the  stator  iron  and 
copper  are  minimized,  and  there  is 
greater  starting  torque  on  consider- 
ably less  starting  current. 

The  St.  Louis  motor  is  very  strongly 
built,  and  bolted  to  separate  base.  It 
has  exclusive  construction  of  rotor, 
centrifugal  switch,  terminal  leads,  and 
low  temperature  rise. 

SINGLE  PHASE 

TWO  PHASE 
THREE  PHASE 

SEND  FOR 
CATALOGUE 

St.  Louis  Electric  Works, 

ST.  LOUIS,  Mo. 


i 


m 


Motor,  Rails  and  Pulley 


Disassembled  View  of  Motor 


R.  E.  T.  PRINGLE,  LIMITED 

95  King  Street  East,  TORONTO 


401   New  Birks  BMe. 
MONTREAL 

406  Vancouver  Block 
VANCOUVEK,  ji.C. 

703  Confederation  Life  Bldg. 
WINNIPEG 


Cat.  No.  106— Model  B.  6-!b.  Iron 


THE  WELL  KNOWN  LINE  OF 

Appliances 


Their    wide  popularity 
makes  them  valuable  stock 
everywhere.     Their  ever 
ready  usefulness 
makes  them 
seasonable 
merchandise 
throughout  the 
whole  year. 


Heatray 


Cat.   No.  310— Two   Burner  Hot  Plate  and 
Cat.  No.  300— One  Burner  Hot  Plate 


Cat.  No 


180 — Toaster  Stove 


The  National   Electric  Heating  Co.,  Limited 

TORONTO,  CANADA 


